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CONCEPTUAL LANDMARKS OF THE RESEARCH

The relevance and significance of the research study

Bronchiectasis is irreversible dilatation of the large airways, bronchi and
bronchioles associated with recurrent infections and walls inflammatory changes with
progressive damage to the airways and adjacent lung parenchyma. They are
characterized radiologically by permanent dilations of the bronchi and clinically by
coughing, sputum expectoration and recurrent respiratory infections [1-3].

Considered a rare and often neglected disease, bronchiectasis has become a hot
topic in the last decade [3-5]. In the pre-antibiotic era, the highest incidence was in
childhood, in the first decade of life. Currently (due to the vaccination program and
antibiotic treatment), most cases are in adulthood. Being historically underdiagnosed
disease, the actual prevalence of bronchiectasis is not known. Estimated prevalence of
bronchiectasis in adults increased from 2,4 million in 2012 to 3 million in 2020. One
of the recent editorials defines this disease as the third most common chronic lung
disease after COPD and asthma [6].

Despite the expectations to decrease the bronchiectasis prevalence, due to a
better control of respiratory infections, an increasing prevalence explained by an
Improved diagnostic capacity (increased accessibility to imaging methods) and by the
association of bronchiectasis with some systemic diseases, the increase of population
survival. In developed countries, the epidemiological characteristics have changed,
with fewer post-infectious bronchiectasis, but with a greater number of cases associated
with another prevalent disease such as COPD [7].

Patients with bronchiectasis show impressive heterogeneity in both etiology and
clinical course [1, 8, 9]. A systematized analysis of the underlying etiology according
to an algorithm, proposed in this study, offers an economically efficient approach to
establishing the diagnosis and management of bronchiectasis patients with a better
resource management. The clinical course of bronchiectasis patients is variable, with
some patients having few symptoms and others having daily symptoms that affect their
activity, quality of life and have a progressive loss of lung function.

The concept of phenotyping, in relation to the type of inflammation, has as
practical implications possible differentiated therapeutic approaches and is currently a
topic of great interest [10]. Different clinical and functional manifestations, presence
of systemic inflammation and comorbidities, frequency of exacerbations,
microbiological characteristics are potential candidates in defining phenotypes of
bronchiectasis.

Aspergillosis occurs in pulmonary practice as a relatively rare condition, but the
chronic lung patient, including those with bronchiectasis, should be considered as a
patient at risk for the association of Aspergillus infection.

In the Republic of Moldova there is a lack of statistical data on bronchiectasis,
these patients are included in the group of obstructive diseases together with chronic
bronchitis and COPD. The study confirmed the assumption of a higher proportion of
patients with post-infectious bronchiectasis, due to the high incidence and prevalence
of tuberculosis infection in the Republic of Moldova, which in a significant number of
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cases were underestimated, and these patients in periods of infectious exacerbations
being tested only for the presence or absence of M. tuberculosis, although the
association of colonization with P. aeruginosa as well as Aspergillus species has been
shown to be an important cause of morbidity and mortality, which has also been proven
by other studies [11-13].

Antibacterial treatment given empirically, for an insufficient duration of time
and without bacteriological testing over several years are realistic findings, which
argue the need to study the microbiological profile in patients with bronchiectasis.
Knowledge of the microbiological profile would allow the assessment of the long-term
impact of these actions in order to detect bacterial resistance, and the existence of
correlations with the treatment administered since diagnosis, the frequency of
exacerbations and their impact on lung function decline would be analysed.

Increased pulmonary artery pressure, due to vasoconstriction from hypoxia and
vascular bed destruction, may develop in patients with severe bronchiectasis and longer
disease duration. Relatively few well-systematized studies have examined the
prevalence of pulmonary hypertension in patients with bronchiectasis [14].

The importance of assessing the impact of bronchiectasis on population health,
with steadily increasing epidemiological indices, highlights the need for a
comprehensive study assessing multidimensional indices and phenotypes correlated
with quality of life indicators to develop new diagnostic, prognostic and treatment
strategies for patients with bronchiectasis.

Keywords: bronchiectasis, etiology, imaging, Pseudomonas, phenotype,
aspergillosis.

Studied area: internal medicine, pulmonology

Aim of the study: To determine the etiological and phenotypical peculiarities,
correlated with the clinical, imaging, functional and microbiological patterns in
bronchiectasis for the proposal of the management strategy in adult patients.

Objectives of research:

1. revealing of the etiological profile of bronchiectasis in adults;

2. highlighting the microbiological spectrum in bronchiectasis in correlation
with the functional and imaging patterns;

3. assessment of the imaging diagnostic and prognostic significance of
bronchiectasis;

4. defining the role of the multidimensional approach in the management of
patients with bronchiectasis, including severity (BSI, FACED, E-FACED)
and comorbidity assessment tools (BACI, Charlson);

5. estimation of the impact of pulmonary hypertension in patients with
bronchiectasis;

6. evaluation of some inflammatory markers in the evolution of bronchiectasis
and their role in estimating the severity of exacerbations;

7. revealing phenotypes in bronchiectasis and their potential role in the
personalized treatment;

8. highlighting the factors for an unfavorable evolution in different degrees of
severity bronchiectasis.



Scientific research methodology

The research hypothesis and design were based on the objectives for achieving
the study aim; the scientific research being carried out in 4 stages consecutively. The
positive diagnosis of bronchiectasis was based on the imaging signs identified at chest
HRCT, later additional tests were applied to establish the etiology of bronchiectasis,
according to the recommendations of the ERS guide and of the National Clinical
Protocol. A descriptive and analytical cross-sectional observational complex study was
carried out with the evaluation of a 448 consecutive patients’ group. An investigation
plan for each patient was drawn up recording the results of clinical, paraclinical
examinations, imaging scores and calculated multidimensional indices. Data were
analyzed using MS Excel 2016, TIBCO Statistica 12 and MedCalc (v 20.006).

Novelty and originality of the research: Based on the study, the etiological
diversity of bronchiectasis in adults was demonstrated, including the rare etiological
forms, with the presentation of imaging features and the needed paraclinical tests for
their confirmation. Sputum cultures monitoring revealed the prevalence and the types
of pathogenic germs in the airways, as well as the spectrum of bacterial resistances.
For the first time, the utility of the immunochromatographic rapid test (Aspergillus ICT
IgG-IgM lateral flux) was demonstrated for the identification of cases of aspergillosis
among bronchiectasis patients. Several bronchiectasis phenotypes were revealed based
on the analysis of clinical, radiological, microbiological and ventilatory patterns and
their role in the personalized approach for patients with bronchiectasis in the Republic
of Moldova was shown. The study demonstrated the prognostic value of imaging
scores and multidimensional indices in assessing the severity of the disease and the
impact on the quality of life of patients with bronchiectasis.

Fundamentally new scientific and practical results.

Based on the study, the role of several inflammatory markers in the evaluation
of the exacerbation severity, as well as the value of various clinical and paraclinical
tools in the multidimensional assessment of bronchiectasis patients was demonstrated,
highlighting the predictors. The spectrum of comorbidities and their prognostic role
were assessed. The usefulness of imaging signs for the diagnosis of PH and of coronary
lesions by using chest HRCT examination was demonstrated, underlying the role of
modern diagnostic and treatment strategies in certain bronchiectasis patient sub-
populations.

The theoretical significance consists in the proposal of a new complex
conceptual framework for scientific and practical evaluation of the bronchiectasis
heterogeneity. The long-term monitoring of the bronchiectasis patients from a
multidimensional perspective highlighted some correlations according to the
etiological, imaging, ventilatory patterns and chronic airway infections in the
bronchiectasis patients. The analysis of the determinants responsible for the disease
severity and the identification of poor evolution predictors have led to the elaboration
of a new diagnostic and treatment algorithm, contributed to improving the management
of the disease and the quality of patients care.



The applicative value. The results of the study were applied for the
development of diagnostic and treatment algorithms for bronchiectasis, included in
national clinical protocols.

Personal contribution of the author to the elaboration of the work.

The concept of the study, the collection of clinical material, the selection of
research methods, the elaboration and completion of investigation forms for each
patient, the direct participation in the evaluation of the clinical diagnosis, the analysis
of anamnestic data, the indication and evaluation of paraclinical tests for the
confirmation of aspergillosis, the calculation of disease severity scores, comorbidity
indices, the statistical analysis of all the accumulated material and the commentary of
the obtained results were carried out by the author. Evaluation of imaging lesions
identified on chest HRCT, calculation and evaluation of imaging scores for
bronchiectasis and emphysema was performed by the author assisted by the radiologist
and the scientific advisor. The author also developed the diagnostic algorithm and the
management algorithm in the light of etiological, imaging, functional, microbiological
aspects and phenotypes identified in the Republic of Moldova population.

Implementation of scientific results. The results of the study are used in
undergraduate and postgraduate education at the Discipline of Pneumology and
Allergology, in the Phthisiopulmonology ward of the IFP "Chiril Draganiuc" and
General Therapy and Allergology ward of the RCH "Timofei Mosneaga". There were
registered 3 certificates of innovations and 3 acts of implementation of the results. A
central database of patients with non-cystic fibrosis bronchiectasis (NCFB) was created
by the collaboration with the polyclinics’ department of the Phthisiopneumology
Institute "Chiril Draganiuc”. The data can be used as a database for the elaboration of
a National Registry for Bronchiectasis patients, by monitoring them for a longer period
of time and by assuring a continuity of the research direction, analyzing the effects of
new diagnostic and management methods implementation.

Approval of scientific results.

The thesis materials were presented and discussed at: ERS Congress
(Amsterdam, The Netherlands 2015); Conference dedicated to the 70th anniversary of
the founding of USMF "Nicolae Testemitanu™ (Chisinau, Republic of Moldova, 2015);
1st World Bronchiectasis Conference (Hanover, Germany, 2016); 24th Congress of the
Romanian Society of Pulmonology (Brasov, Romania, 2016); ERS Congress (London,
UK, 2016); IX National Bronchiectasis Conference (Oradea, Romania, 2017);
Scientific conference in the framework of the World COPD Day (Chisinau, Republic
of Moldova, 2016); Differential diagnosis of cough - Conference organized by Berlin-
Chemie/Menarini (Chisinau, 2016); Anniversary Conference of IMSP Republican
Clinical Hospital "Timofei Mosneaga" at 200 years since its foundation (Chisinau,
Republic of Moldova, 2017); ERS Congress (Milan, Italy, 2017); 2-nd World
Bronchiectasis Conference (Milan, Italy, 2017); ERS Congress (Paris, France. 2018);
ISHAM Congress (Amsterdam, The Netherlands, 2018); Scientific-Practical
Conference ,,Este timpul” (Chisinau, Republic of Moldova, 2019); National conference
with international participation "Bronchoscopy and thoracic ultrasonography - modern
means of diagnosis and treatment in pleuropulmonary diseases"” (Chisinau, Republic of
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Moldova, 2019); Scientific conference in the framework of the World Day against
Chronic Obstructive Pulmonary Disease, with the title "All together to stop COPD"
(Chisinau, Republic of Moldova, 2019); National Congress of Internal Medicine
(Calimanesti-Caciulata, Romania, 2019); ERS Scientific Seminar: The interaction
between airways disease and bronchiectasis - An initiative of the EMBARC and
SHARP CRCs (Barcelona, Spain, 2019); ERS Congress (Madrid, Spain, 2019);
Meetings of the Society of Respirology of Moldova "VIAREMO™" (Chisinau, Chisinau,
Republic of Moldova, 2019-2020); ERS Congress (Online 2020); 26th Congress of the
Romanian Society of Pneumology Congress (Romania ,online, 2020); Congress
dedicated to the 75th anniversary of the founding of USMF "Nicolae Testemitanu”
(Chisinau, Republic of Moldova, 2020); INSPIR “Pneumologia altfel — progrese,
previziuni $i provocari contemporane” (online, lasi, Romania, 2021); 31st European
Congress of Clinical Microbiology and Infectious Diseases (ECCMID, online, 2021);
International Conference "Interferente in pneumologie. Patologia post-COVID
episodul 2" (online, Iasi, Romania, 2021); International conference "PNEUMOLOGIA
ROMANEASCA DE O PARTE SI ALTA A PRUTULUI" (online, 2021).

Publications on the thesis topic.

67 scientific papers were published on the topic of the thesis, including 28
articles and 29 theses, 6 articles in journals with impact factor, 4 in international
journals indexed in SCOPUS/PubMed, 5 articles without co-authors, 1 article in
national journals, 1 monograph, 1 methodological-didactic paper, 2 manuals and 2
National Clinical Protocols. The scientific results of the thesis were approved at 17
international scientific forums and at 11 national scientific forums.

Summary of the thesis’ chapters.

The thesis is presented on 249 pages of basic text, processed on the computer
and includes annotations in Romanian, Russian and English, introduction, 6 chapters,
general conclusions, practical recommendations. The iconographic material contains
92 tables, 86 figures.

THESIS CONTENT

1. BRONCHIECTASIS IN ADULTS - AETIOLOGICAL, IMAGING,
MICROBIOLOGICAL AND FOLLOW-UP ASPECTS (LITERATURE
REVIEW)

The chapter presents a synthesis of publications in the literature highlighting the
key elements in the approach to a patient with bronchiectasis, in the context of changing
views on both the diagnostic methods used and the multidimensional approach,
designed to combine the assessment of several aspects (clinical, functional, imaging,
microbiological). The assessment of multidimensional indices allows a more accurate
stratification of disease severity, which will contribute to the choice of different
therapeutic approaches in the management and prognosis of the disease.

Based on the positive diagnosis of bronchiectasis, CT allows the assessment of
its severity by identifying dominant imaging patterns, characterising the extent of
bronchiectasis (diffuse or localised), and calculating different imaging scores. Imaging
scores simplify and systematize the vast information provided by HRCT of the chest,
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serving as a tool to categorize patients into severity groups, helping to identify
phenotypes and guide the management of patients with bronchiectasis.

Exacerbation can be a way of detecting the disease, which certainly influences
the bronchiectasis patient's prognosis by its frequency and severity. Exacerbations
remain to be considered as events involving several causal factors, and the identification
of subtypes of exacerbations is one of the research directions in bronchiectasis with a
major impact on the choice of treatment. The severity of exacerbations and the
increased risk of multidrug-resistant (MDR) germ infections are factors influencing the
choice of antibiotic therapy.

Bronchiectasis is a heterogeneous and at the same time complex disease, through
Its consequences from the persistence of a systemic inflammatory process, which may
initiate or aggravate comorbidities, which in turn may interact differently
synergistically, incidentally or as a cause of bronchiectasis. Some interactions between
host-related factors (such as the peculiarities of the immune system) in correlation with
the severity of the disease, the type of germs colonising the airways and the type of
inflammatory response are presented. The role of identifying subgroups of patients with
high susceptibility for chronic P. aeruginosa infection or Aspergillus-associated
diseases among bronchiectasis patients, for which prevention mechanisms and earlier
Initiation of treatment can be applied, has been noted.

2. CLINICAL DATA AND RESEARCH METHODS

The development of the research concept and design was based on the objectives
outlined to achieve the intended purpose, the scientific research was carried out in
several stages.

In the 1st stage, the literature data were analysed, the problems that need to be
solved were defined and the research concept and study design were created (figure 1).

Stage Il included the collection of the study material, including bronchiectasis
patients hospitalized or consulted at the "Chiril Draganiuc" Phthisiopneumology
Institute during 2014-2019, based on which a descriptive and analytical cross-sectional
observational study was conducted. The study group included 448 consecutive patients,
for each patient an investigation form was elaborated which included detailed
complaints (presence, character and duration of chronic cough; presence of chronic
bronchorrhea; dyspnoea, being quantified by the mMRC scale), complete medical
history (duration of illness, exacerbation rate/year, previous treatment given, severe
lung infections in history), physical examination data, laboratory tests, bacteriological
tests, data obtained from fibrobronchoscopy, spirometry, bodyplethysmography,
DLCO and results of imaging investigations (X-ray, HRCT chest, EchoCG).

The data obtained were used both for the descriptive study with the presentation
of demographic, clinical, microbiological, functional and imaging characteristics of the
patients included in the study, and for the constitution of subgroups (based on etiology,
bacteriological characteristics, imaging characteristics) for the analytical study by
comparative evaluation of these subgroups with the analysis of clinical,
microbiological, functional and imaging features, possible correlations and
identification of bronchiectasis phenotypes.
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Stage 11 included the follow-up of patients collected in stage 11, for a period of
36 months after enrolment, by performing a cohort study with the evaluation of the
patients' evolutionary profile according to aetiology, disease severity, severity of
Imaging scores, multidimensional indices and comorbidity indices, and predictors for
lethality were identified.

Stage 1V included the development of diagnostic and management algorithms
and practical recommendations for patients with bronchiectasis based on the identified
phenotypes, taking into account the diagnostic and treatment gaps attested at different
stages of care in the conditions of the Republic of Moldova.

The positive diagnosis of bronchiectasis was established based on the imaging
signs identified on chest HRCT, and subsequently additional tests were applied to
establish the etiology of bronchiectasis according to the recommendations of the ERS
guidelines and those of the National Clinical Protocol [15, 16]. Informed consent was
obtained from all subjects.

Inclusion criteria: presence of bronchiectasis confirmed by chest HRCT; age
>18 years; patient consent to participate in the study.

Exclusion criteria: patients with traction bronchiectasis due to diffuse interstitial
lung disease; patient refusal to participate in the study; patients with cystic fibrosis.

Each patient was given an investigation form which included detailed complaints
(presence, character and duration of chronic cough; presence of chronic bronchorrhoea;
dyspnoea, being quantified by the mMRC scale), complete medical history (duration
of illness, exacerbation rate/year, previous treatment given, severe lung infections in
history), physical examination data, laboratory tests, bacteriological tests, data
obtained from fibrobronchoscopy, spirometry, bodyplethysmography, DLCO and
results of imaging investigations (X-ray, chest HRCT, EchoCQG).

Evaluation of bronchiectasis severity was performed by applying validated
Imaging scores: the mReiff score (a simplified score from the Reiff score) [17], the
Bhalla score [18], the BRICS score [19]. Quantification of emphysema severity was
performed by applying the Goddard visual score [20]. Assessment of the imaging
anatomy of the large endothoracic vessels and imaging signs of PH at HRCT thorax
was performed by measuring the diameter of the ascending aorta, descending aorta,
pulmonary artery trunk, right and left pulmonary artery branches. The data were
correlated with signs of PHT identified on echocardiography by measuring PAPs on
EchoCG.

Multidimensional indices combining clinical, functional, microbilogical and
imaging variables were calculated: BSI [21], FACED and E-FACED [22] to assess
disease severity and prognosis. The Charlson Comorbidity Index and the
Bronchiectasis Aetiology Comorbidity Index (BACI) have been the tools to assess the
weight of different comorbidities but also their impact on survival rates [23, 24].

The original questionnaire validated in Romanian and Russian QOL-B (Quality
of Life Questionnaire-Bronchiectasis) was used to assess quality of life in patients with
non-cystic fibrosis bronchiectasis.

Methods of statistical analysis
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TIBCO Statistica 12, MS Excel 2016 and MedCalc (v20.006) programs were
used for data analysis. Modern statistical processing tools were selected and applied,
which included descriptive, correlational and multivariate statistics, ROC analysis,
logistic regression analysis, cluster analysis, the Kaplan-Meier method and the Cox
model.

The ethical principles in clinical research

The study was approved by the Research Ethics Committee of the State
University of Medicine and Pharmacy "Nicolae Testemitanu”, Chisinau, Republic of
Moldova (approval number no. 30 of 30/03/2015 and no. 18 of 21.11.2017).

Idiopathic BR 1. Demographic data and comorbidities
2. Severity of bronchiectasis (BSI, FACED, E-FACED)
3. Radiological status by evaluating the severity of bronchiectasis

PostTh BR and emphysema (mReiff score, Bhalla, BRICS, Goddard) and

'ﬁ - associated endothoracic lesions (lung, LN, airways, pleural, and
E . Bronc‘hlta\dagl:ma abdominal calcifications), signs of bronchiolitis (centrilobular
% _ NCFB patients relate nodules, air-trapping), cavities, pleural thickening. Signs of PH on
s 3 448 . chest HRCT

E % H 1 Postinfectious BR 4. Clinical data (cough, sputum, hemoptysis, MMRC,
2 2 exacerbations in the previous year, hospitalizations, LTOT)

; COPD related BR 5. Lung function evaluation

S 6. Microbiological tests

® HIV/AIDS related 7. Laboratory data

& BR 8.Previous treatment (antibacterial, expectorant,

physiotherapy, bronchodilators, corticosteroids, LTOT)

9. Quality of life evaluation
Rare causes of BR a v

2,3,4,5,8 7

Identifying the phenotypes
8 in patients with NCFB

Reevaluation at 36 months

Deceased Survivors

Figure 1 Study design

3. AETIOLOGICAL ASPECTS, CLINICAL, IMAGING,
MICROBIOLOGICAL AND FUNCTIONAL CHARACTERISTICS IN
PATIENTS WITH BRONCHIECTASIS
3.1 General characteristics of the study group

The demographic characteristics of the study group (448 patients with NCFB)
are presented in table 1. Predominance of male subjects (57%), age over 60 years old
(51%), rural area (53%), and important rate of smokers (41%) are among the basic
demographic characteristics of the study group.
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Table 1 The demographic characteristics of the study group

Demographic characteristics Number % (95%CI)
n =448
Age, years
< 60 years 221 49% (44,3-53,8)
> 60 years 227 51% (46,1-55.6)
Sex
men 255 57% (52,1-61,5)
women 193 43% (38,4-47,8)
Rural/urban status
urban 210 47% (42,4-51,8)
rural 238 53% (48,1-57,6)
Smoking history
non-smokers 264 59% (54,2-63,5)
current smokers 111 25% (21-29,2)
ex-smokers 73 16% (12,7-19,8)
Death within 36 months of study entry
deceased 121 27% (22,9-31,3)
survivors 327 73% (68,6-77)

The study highlighted a significant diagnostic delay of patients with NCFB,
including the symptomatic ones, and the lack of treatment administration (table 2). In a
big number of cases, no medication and no physiotherapy treatment have been done.

In 278 cases (62%; 95%ClI: 57,5-66,5) of the 448 patients included in the study,
the diagnosis of bronchiectasis was established for the first time, and there was a long
period from the onset of symptoms till the diagnosis was confirmed by chest HRCT
(median 8 years (1Q 2-19)).

When evaluating the diagnosis of patients until the presence of bronchiectasis
was established, it was observed that these patients were assigned under the umbrella
of another diagnosis, or the underlying disease such as COPD, BA, post-tuberculosis
sequelae. Most frequently these patients were classified as having chronic bronchitis
(30%; 95%CI: 25,7-34,2) or COPD (23%; 95%CI: 19,1-26,9). In 7% of cases (95%ClI:
4,6-9,4) slow resolution of pneumonia conditioned chest HRCT and identification of
pre-existing bronchiectasis.

Assessment of the patient’s treatment until they have been included in the study
determined that only 216 patients (48%; 95%CI: 43,4-52,6) have taken any treatment
at home. The combination of salmeterol+fluticasone was reported by 73 patients (16%;
95%Cl: 12,6-19,4). Only 86 patients (19%; 95%ClI: 15,4-22,6) have taken expectorants
and mucolytics. Physiotherapy and a nebulized medication with hypertonic saline
solution were reported by only 32 patients (7%; 95%CI: 4,6-9,4). Surgical treatment for
bronchiectasis was applied to 43 patients (9,5%; 95%CI: 6,7-12,2), of which only in
one case pneumonectomy, in the others lobectomy or segmentectomy was performed.

Tabelul 2 Demographic characteristics of NCFB patients with a known diagnosis
and with no prior diagnosis of bronchiectasis
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NCFB known NCFB no prior diagnosis | Mann-Whitney

diagnosis N=170 N=278 test, U p
Duration of symptoms,
years; median (1Q) 20 (9-34) 10 (4-20) 15175 p<0,0001
Time from symptom
onset to diagnosis, 5 (2-15) 8 (2-19) 21059 p=0,05
years; median (1Q)
IlIness duration, years;
median (1Q) 6 (3-15) - -
Age, years; median
(IQ) 57,5 (46-64) 61 (52-68) 19484 p=0,001

The evaluation of the clinical characteristics of patients with NCFB revealed a
high proportion of cases with severe dyspnea (MMRC 3-4 - 65%), with daily sputum
production (92%), with a purulent appearance of sputum (52%) and with hemoptysis
(25%) — table 3.

Chest radiography is a first-line tool in detecting pulmonary diseases, including
bronchiectasis. Chest X-ray allows to evaluate more severe airway lesions, for mild or
moderate severity bronchiectasis a lower sensitivity and specificity of the chest-X ray
was reported. The diagnosis of bronchiectasis can be suspected on chest radiography,
which demonstrated a sensitivity of 83,9% (95%ClI: 80,1-87,2) for the "tram track" sign
and of 37,3% (95%Cl: 31,2-43,7) for the ring opacities sign. It is mandatory to perform
a chest HRCT scan for bronchiectasis confirmation and the integration of the
radiological criteria with the clinical elements of the disease.

A large proportion of patients presented a combination of the classical
morphological categories described by Reid [1] (cylindrical, varicose or cystic), which
could be clearly determined on chest HRCT. The diagnostic role for establishing the
etiology of bronchiectasis (in particular, for rare etiologies group of BR) of direct signs
identified on chest HRCT (connected with the severity of bronchial dilatations, their
distribution), as well as the indirect signs, was demonstrated. A number of
complications were also reported (pulmonary emphysema, pleurisy, empyema,
pneumothorax, fibrothorax, atelectasis, "destroyed lung").

There are a handful of conditions when HRCT features are highly suggestive of a
specific underlying cause. The prevalence of different accompanying signs in
bronchiectasis identified on radiography is shown in table 4, and of those identified on
chest HRCT in table 5.

Table 3 Clinical and paraclinical characteristics of the study group (N=448)

Characteristics N=448 % 95%Cl
Nr. exacerbations
< 2 exacerbations/year 279 62% 57,5-66,5
>3 exacerbations/year 169 38% 33,5-42,5
Nr. hospitalizations /year
< 2 hospitalizations /year 240 54% 49,3-58,6
>2 hospitalizations /year 208 46% 41,3-50,6
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Nr. emergency call /year due to
worsen BR symptoms
0 call/ year 329 73% 68,8-77,1
1-3 calls/ year 95 21% 17,2-24,7
>3 calls/ year 24 6% 3,8-8,1
BMI, kg/m?, median (1Q) 24,1 (20,76-28,45) 24,1 (20,76—
<18,5 64 28,45) 10,7-17,2
>18,5-25 192 14% 38,4-47,5
25-29,9 108 43% 20-27,9
>30 84 24% 15,3-22,6
19%
Sa0z, % median (1Q) 94 (91-96) 94 (91-96)
>96% 140 31% 26,7-35,2
90-95% 237 53% 48,3-57,6
<90% 71 16% 12,6-19,3
Dry cough 34 8% 5,4-10,5
daily sputum production 414 92% 89,4-94,5
Amount of sputum, ml/24 ore
during exacerbation, median (1Q), ml 30 (20-50) 30 (20-50)
Assessment of sputum purulence
mucous aspect 32 7% 4,6-9,3
mucopurulent aspect 149 33% 28,6-37,3
purulent aspect 233 52% 47,3-56,6
Hemoptysis 114 25% 20,9-29
Dyspnea, MMRC 3 (2-4) 3 (2-4)
mMRC 1 27 6% 3,8-8,1
mMRC 2 117 26% 21,9-30
mMRC 3 180 40% 35,4-44,5
mMRC 4 113 25% 20,9-29
Clubbing 27 6% 3,8-8,1
Signs of hyperinflation syndrome
e On percussion 134 30% 25,7-34,2
e Auscultation 215 48% 43,3-52,6
(diminished vesicular murmur)

Table 4 Chest X-ray features in NCFB patients (N=448)

Bronchiectasis
Tram track sign
Ring opacities

Nr

14

n = 448

% (95%Cl)

376
90

84% (80,6-87,3)
20% (16,2-23,7)



Rosette pattern

Air-fluid levels
Bronchiectasis

Localized

Diffuse

Bilateral

Unilateral

Associated radiological features
Hyperinflation syndrome
Segmental/lobar atelectasis
Fibrothorax

Pleural effusion

Pleural calcifications
Pneumothorax
Hydropneumothorax
"Destroyed lung”
Tracheomegaly

217
37

255
193
372
76

277
103
87
45
12
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48% (43,3-52,6)
8% (5,4-10,6)

57% (52,4-61,5)
43% (38,4-47,5)
83% (79,5-86,4)
17% (13,5-20,4)

62% (57,5-66,4)
23% (19,1-26,8)
19% (15,3-22,6)
10% (7,2-12,7)
3% (1,4-4,5)
0,2% (0-0,6)
0,2% (0-0,6)
2% (0,7-3,2)
0,7% (0-1,4)

Table 5 HRCT scan features in NCFB patients (N=448)

Numar 95% ClI
n = 448 (%)
Bronchiectasis

Bronchiectasis
Tubular 134 (30 %) 25,7-34,2
Varicose and tubular 73 (16 %) 12,6-19,4
Saccular, varicose and tubular 241 (54%) 49,4-58,6

Bronchiectasis
Localized 255 (57%) 52,4-61,5
Diffuse 193 (43%) 38,4-47,6
Unilateral 76 (17%) 13,5-20,5
Bilateral 372 (83%) 79,5-86,5

Accompanying radiological features in NCFB

Bronchiolitis 231 (51%) 46,3-55,6
Diffuse centrilobular nodules 140 (31%) 26,7-35,2
Localized centrilobular nodules 91 (20%) 16,3-23,7

Signs of emphysema

Emphysema 303 (67%) 62,6-71,3
Centrilobular 238 (53%) 48,3-57,6
Panacinar 59 (13) 9,9-16,1
Paraseptal 156 (35%) 30,6-39,4
Bullous 56 (12%) 9-15

Surgical treatment with segmentectomy/lobectomy/ pneumonectomy
Segmentectomy/lobectomy 42 (9%) 6,3-11,6
Pneumonectomy 1 (0,2%) 0-0,6
Lobar/segmental atelectasis
Atelectasis | 113 (25%) | 21-29
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Tracheal lesions

Tracheomegaly 3 (0,7%) 0-1,4
Tracheal diverticulum 90 (20%) 16,3-23,7
multiple 53 (12%) 9-15
Accompanying pleural lesions
Thickening of the apical visceral pleura
right 311 (69%) 64,7-73,3
left 305 (68%) 63,7-72,3
Fibrothorax 153 (34%) 29,6-38,4
Pleural effusion 45 (10%) 7,2-12,8
Calcification of the pleura
right 33 (7%) 4,6-9,4
left 24 (5%) 3-4
Calcifications
Calcifications 217 (48%) 43,4-52,6
Pulmonary calcification 136 (30%) 25,7-34,2
LN 76 (17%) 13,5-20,5
Right hilar lymph nodes calcification 59 (13%) 9,9-16,1
Left hilar lymph nodes calcification 35 (8%) 5,5-10,5
Paratracheal calcified lymph nodes 40 (9%) 6,3-11,6
Infracarinal calcified lymph nodes 23 (5%) 3-7
Airway calcification 125 (28%) 23,8-32,2
Pericardial calcifications 1 (0,2%) 0-0,06
Hepatic calcification 25 (6%) 3,8-8,2
Splenic calcification 15 (3%) 1,4-4.5

The spectrum of functional impairment in the study group was dominated by
obstructive functional defect (81% with decreased FEV1 and 90% with decreased
MMEF25-75, translating small airway obstruction), with restrictive defect reported in
10% of cases. Air-trapping was reported in 43% of cases - table 6.

Figure 2 The diffuse distribution pattern in bronchiectasis

A 26-year-old patient with idiopathic BR. Axial sections performed at different levels (A-D)
highlighted the presence of all morphological categories of bronchiectasis (tubular, varicose, cystic),
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diffusely spread with a predilection for the middle and central fields, illustrating the radiological signs
("signet ring", "tram track". Signs of paraseptal emphysema have been also noted (A, B — black
arrows) and emphysematous bullae (D — white arrows).

Table 6 Ventilatory dysfunctions in patients with NCFB (N=448)

Defectul functional Modificarea Nr. cazuri 95%CI
parametrilor (%)
functionali
Obstructive Obstruction | FEV1/FVC 265/448 (59%) | 54,4-63,5
pattern Central airway | FEV1 361/448 (81%) | 77.4-84,6
obstruction LFEVImild | 122/361 (34%)
29,6-38,4
| FEV1 157/361 (43%) | 38 4-47 6
moderate | gy361 (23%) | 19,1-26,9
| FEV1 severe
Small airway obstruction | [MMEF25.75 405/448
(90,4%) 87,7-93,1
Air-trapping TRV and TLC« | 176/406
(43,3%) 38,7-47,9
Hyperinflation syndrome | 1RV and 1 TLC | 155/406 (38,1%) | 33,6-42,6
Restrictive Restriction on spirometr IFVCand 1 46/448 (10%) 7,2-12,8
pattern P Y | FEVUFVC
0, -
Restriction on Il:EI\_/(i /Iir\]?c 71406 (1,7%) 0,529
bodypletismografie -
Mixt pattern Mixt pattern JTLC and 21406 (0,5%) 0-1,1
| FEV1/FVC
Diffusion The impairment in gas IDLCO 314/395
of gases diffusion (79%) 75,2-82,8
through the
alveolar
membrane
Blood Blood oxygen >96% 140/448 (31%) | 26,7-35,3
oxygen saturation level 1Sa0; 308/448 (69%) | 64,7-73,3
level
90-95% 237/308 (77%) | 73,1-80,9
<90% 71/308 (23%) 19,1-26,9

The microbiological examination was performed on sputum and LBA samples,
iIf necessary pleural fluid cultures were performed (table 7). According the
microbiological examination in 65% of cases the identification of germs was possible,
with a rate of 75% for germs without resistance or resistance to a single antibacterial
class and a rate of 22% for MDR germs (P.aeruginosa being the most prevalent one
72%, 38/53 cases). Fiberoptic bronchoscopy (FBS) procedure obtained specimens
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(table 8) increased the positivity rate for MBT (2 cases) and for NTM (1 case); but the
rate of bacteria detection was reduced, probably related to the time of FBS, usually
done after a several days of antibiotic therapy.

Table 7 Germs identified in sputum cultures (N=292)

The germs n % 95%ClI
P.aeruginosa 74 25 20-30
P.aeruginosa+ M. tuberculosis 2

P.aeruginosa+Aspergillus 5

K.pneumoniae 39 13 9,1-16,8
S.aureus 20 7 4-9,9
H.influenzae 16 5 2,5-7,5
E.coli 14 5 2,5-7,5
S.pneumoniae 9 3 1-4,95
Acinetobacter spp. 3 1 0-2,1
M.catarrhalis 7 2 0,3-3,6
Neisseria spp. 10 3 1-4,95
S.heamolyticus 18 6 3,2-8,7
Proteus mirabilis 4 1 0-2,1
S.viridans 30 10 6,5-13,4
Aspergillus spp. 7 2 0,2-3,6
M. tuberculosis 22 7,5 4,5-10,5
M.chelonae 1 0,3 0-0,9

M .kansasii 1 0,3 0-0,9
Candida spp. 128 44 38,3-49,7

P.aeruginosa was the most frequently isolated pathogenic germ (25% of cases),
representing a risk factor for severe forms of the disease and for severe deterioration of
lung function. In all patients with bronchiectasis, significant obstructive ventilatory
defect was found (significantly more severe in patients with P.aeruginosa and
Aspergillus, in which the most extensive imaging lesions were identified). Following
risk factors for chronic colonization with P.aeruginosa was identified in univariate
analysis:

- lobar or segmental atelectasis (OR — 5,1; 95%CI 2,9-8,9; p<0,0001);

- cystic bronchiectasis (OR — 3,1; 95%CI 2,9-8,9; p=0,0003);

- hemoptysis (OR — 2,3; 95%Cl 1,34-4,1; p=0,003);

- duration of symptoms, years (OR —1,02; 95%CI 1,01-1,05; p<0,0001).

The presence of cystic bronchiectasis, although in the univariate analysis showed
a correlation with the presence of P.aeruginosa colonization, in the logistic regression
model it was removed from the model (Nagelkerke R2=0.18; p<0.0001; Hosmer &
Lemeshow test=0.68):

- lobar or segmental atelectasis (OR — 3,7; 95%CI 1,98-6,81; p<0,0001);

- cystic bronchiectasis (OR — 0,67; 95%CI 0,3-1,3; p=0,26);

- hemoptysis (OR — 1,99; 95%CI 1,1-3,6; p=0,02);

- duration of symptoms, years (OR — 1,02; 95%CI 1,01-1,05; p=0,004).
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Table 8 Spectrum of germs identified by bronchoalveolar aspirate (N=52)

The germs n % 95%ClI
P.aeruginosa 21 40 26,7-53,3
K.pneumoniae 8 15 5,3-24,7
S.aureus 3 6 0-12,4
H.influenzae 2 4 0-9,3
S.pneumoniae 1 2 0-5,8
M.catarrhalis 2 4 0-9,3
S.heamolyticus 2 4 0-9,3
S.viridans 5 10 1,8-5,8
M. tuberculosis 8 15 5,3-24,7

Identification of bronchiectasis etiology was possible in 70% cases (347
patients), 30% of cases (95%CI: 25,7-34,2) being considered as idiopathic (table 9).

3.1.1 Characteristics of rare etiology forms of NCFB

The rare etiological forms of NCFB were also identified in the study, all patients
(n=44) being primarily diagnosed according to the etiology at the stage of inclusion in
the study. Treatable traits were identified in several cases (foreign body removal,
intravenous substitution therapy with immunoglobulins) — table 9.

Table 9 Etiology of NCFB in the study group (N=448)

NCFB etiology N=448 % %, ClI
Idiopathic 134 30 25,7-34,2
COPD 81 18 14,5-21,6
PostTB 92 20 16,8-24,3
Postinfectious 66 15 11,5-18
Bronchial asthma 16 4 1,9-5,3
Acquired immunodeficiency HIV 15 3 1,7-5,0
Rare causes of NCFB 44 9 7,1-12,6
Rare causes of NCFB N=44 % %, ClI
Swyer-James syndrome 9 2,0 8,5-32,4
ABPA 6 1,3 3,5-238
Primary ciliary dyskinesia 5 1,1 2-20,7
Williams-Campbell syndrome 5 1,1 2-20,7
Mounier-Kuhn syndrome 3 0,7 0-14,3
Rheumatoid arthritis 3 0,7 0-14,3
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Post iradiation 3 0,7 0-14,3
Alpha-1 antitrypsin deficiency 2 0,4 0-10,7
NTM 2 0,4 0-10,7
Tracheobronchial abnormality 2 0,4 0-10,7
Inborn immunodeficiency 1 0,2 0-6,7
(Bruton's disease) 1 0,2 0-6,7
Foreign body aspiration 1 0,2 0-6,7
Non-specific ulcerative colitis 1 0,2 0-6,7

The Swyer-James-MacLeod syndrome was the most frequent among the rare
forms of bronchiectasis (9 cases). ABPA was identified in 6 cases. The radiological
features with central distribution of bronchiectasis, high level of total IgE and
sensitization to Aspergillus have been identified. Among the anatomical
malformations, 5 cases with Williams-Campbell syndrome, 3 cases with Mounier-
Kuhn syndrome, 1 case with tracheal bronchus, 1 case with cystic adenomatoid
malformation have been described. Genetic diseases were demonstrated in 5 cases with
primary ciliary dyskinesia, 2 cases with alpha-1 antitrypsin deficiency, and 1 patient
with Bruton's disease. Although reported in large numbers, especially in American
countries, but also in some European countries, in our group the prevalence of
bronchiectasis caused by NTM was very law (0,4% - 2 cases). Bronchiectasis caused
by NTM were attributed to the category of rare forms in the population of the Republic
of Moldova.

3.2 Characteristics of bronchiectasis patients related to the etiology

The clinical particularities were defined for the 7 etiological groups (table 10):

- the youngest patients were in the group of patients with BR related to
HIV/AIDS (34 years; 1Q 29-45 years), followed by the rare etiological forms group of
BR (475 years; 1Q 36-65 years), and the oldest were represented by the BR group
associated with COPD (63 years; 1Q 58,75-70 years);

- according to the dyspnea severity mMRC scale, the most severe degree of
dyspnea was determined in the group of BR associated with COPD, demonstrating
statistically significant differences with all other etiological groups (p<0,0001), the
mildest degree of dyspnea was appreciated in postinfectious BR group;

- smokers were the most prevalent in the BR group associated with COPD -
90,1%. A high rate of smokers was noted in the group of BR associated with HIV/AIDS
(53,3%), postTB BR (44,6%) and post-infectious BR (28,8%), reaching the threshold
of statistical differences (p<0,05) with the other groups (idiopathic BR — 20,9% and
BR of rare etiologies — 22,7%);

- hemoptysis was identified with a higher frequency in the postinfectious BR
(37,9%) and postTB BR (34,8%) groups.

The radiological features for various etiological groups were shown in table 11:
- according to the number of involved lobes, the highest number of lobes affected
by bronchiectasis was found in the rare etiology BR group and the idiopathic BR group,
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demonstrating statistically significant differences compared to the COPD-associated
BR, postTB BR and postinfectious BR groups (KW 33,63; df=6; p<0,0001).

- localized type of BR was found to be more prevalent in the postTB BR group
(20,7%) and in the postinfectious BR group (24.2%), with statistically significant
differences compare with the other etiological groups.

- segmental/lobar atelectasis was more common in the postTB BR group
(35,9%), rare etiology group of BR (29.5%) and idiopathic BR (27,6%).

Statistical differences compared to other etiological groups were determined for
the presence of radiological signs of pulmonary emphysema, with the highest rate in
the COPD-related BR group (91,4%). A high number of patients with emphysema was
also noted in the rare etiologies group of BR (79,5%). Emphysema was less commonly
identified in the HIV/AIDS-related BR group (33,3%) and post-infectious BR (47%)
group (table 11).

Pulmonary function tests demonstrated statistically significant differences
between etiological groups. Thus, a less severe deterioration of lung function was noted
in the group of patients with BR associated with BA. The group of BR associated with
COPD demonstrated a sever compromised lung function with statistically significant
differences compared to the other groups. For FEV1, the lowest values were observed
in the BR group associated with COPD (median 38,5%; 1Q 28-46,9%) and the rare
etiologies BR group (median 40,8% 1Q 28,8-56%), with statistical differences with the
other groups (KW 36,58; df=6; p=0,0000002). The highest FEV1 values were
appreciated in the postinfectious BR group (median 60,5% 1Q 39-83,6%) and BA
related BR group (median 58,5% 1Q 39,9-93,3%).
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Table 10 Characteristics related to the etiology of NCFB (N=448)

Idiopathic COPD PostTB Postinfec- BA related HIV/AIDS BR p
BR! related BR? BR® tious BR 4 BR® related BR® | rare etiologies ’
n=134 n=81 n=92 n=66 n=16 n=44
n=15

Duration of symptoms, | 1557 1087 1367 10,5 &7 12,55 2123457 21512346 KW 39,7;
years (5-28) (6-20) (6-24,5) (5-25) (6-22) (2-3) (11-35) df=6; p<0,0001
Time from onset of 66 1036 5267 76 96 2 123457 12,536 KW 21,1;
symptoms to diagnosis, | (2-19) (4-19) (2-15) (2-12) (3,5-19,5) (0-2,75) (3-24,5) df=6; p=0,001
years
Age, years 602,6,7 631,3,4,5,6,7 612,6,7 552,6 572,6 341,2,3,4,5,7 47.51,2,3,4,5,6 KW 49,54;

1Q 52-66 1Q 58,75-70 | 1Q 53-68 1Q 45-64 1Q 53-64,5 1Q 29-45 1Q 36-65 df=6; p<0,001
Women 79 6 37 34 9 5 23 p<0,05

59%237 7,4%134587 1 40,2012 51,5%?2 56,2%? 33,3%? 52,3%*?
Smokers 28 73 41 19 4 8 10 p<0,05

20,9%236 90,1%134567 | 44 6%?47 | 28,8%>° 25%? 53,3%%27 22,7%235
BMI, median kg/m2 25,736 24,236 22512456 | 25 236 25,7 3¢ 17,4123457 24° KW 45,84;
(1Q) (21,2-29,3) (20,4-29,5) (20,1-25,6) | (21,9-28,4) (23,9-34,8) (16,1-19,6) (22,1-28,4) df=6; p<0,001
Nr. exacerbations/year | 2 (1Q 2-3) 2 (1Q 2-3) 2(1Q1-3) |2(IQ1-3) 2,5(1Q2-35 |2(1Q2-3) 2 (1Q 1,25-3) KW 4,4; p=0,57
Nr. admissions/year 1(1Q 1-2) 1(1Q 1-2) 1,5(1Q1-2) | 1(IQ 1-2) 1,5(1Q 1-2) 2(1Q1-2) 2(1Q1-2) KW 8,9; p=0,11
Amount of sputum/24h, | 30 20 30 30 30 50 50 KW 10,23;
ml 1Q 20-50 1Q 17,5-50 1Q 20-50 1Q 20-50 1Q 15-50 1Q 30-75 1Q 12,5-57,5 df=6; p=0,1
mMRC, median (1Q) 32 313456 32 2,5%67 32 324 3 KW 28,1;

(2-3) (3-4) (2-3) (2-3) (2-3) (3-4) (2-3,5) df=6; p<0.0001
Hemoptysis 31 13 32 25 1 5 10 p<0,05

(23,1%)3* (16%)3* 34,8%)+%° | (37,9%)12° (6,2%)3* (33,3%)3 (22,7%)
Chronic P.aeruginosa 24 11 14 4 0 0 9 p<0,05
infection (17,9%)* (13,6%) (15,2%) (6,19%)7 (20,5%)*

Analyzed variables were presented as percentage values or as medians with interquartile range (1Q). Note: with 1234567 are marked the groups
between which significant differences were detected following the multiple comparative analysis (p<0,05).
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Table 11 Imaging features related to the etiology of NCFB (N=448)

BR BR BR postTB? BR BR asociate | BR asociate BR p
idiopatice! asociate n=92 postinfectioase* AB® HIV/SIDA® | etiologii rare’
n=134 BPOC? n=66 n=16 n=15 n=44
n=81

Nr of lobes involved | 42347 417 4t 37 7y 4 Bh2345 KW 33,63,

(3-6) (2-5) (2-5) (2-5) (2-5,5) (3-6) (4-6) df=6; p<0,0001
Localized 11 3 19 16 1 1 3 p<0,05
bronchiectasis on 8,2%°%* 3,7%3* 20,7%%7 24,2%127 6,2% 6,7% 6,8%°%*
chest HRCT
Segmental/lobar 37 12 33 12 1 5 13 p<0,01
atelectasis 27,6%? 15%1347 35,9%7245 18,2923 6,2%° 33,3% 29,5%?
Calcifications in the 29 17 65 15 2 7 1 p<0,0001
lung parenchyma 21,8%3 21,2%3 70,7%124587 | 22 7%?° 12,5%?° 15,9%?3 6,7%°
Calcifications in the | 38 25 39 12 2 2 7 p<0,05
bronchial walls 28,6%° 31,2% 42,19%14567 | 18,2048 12,5%° 13,3%?° 15,9%°
Tracheal diverticulum | 29 19 26 7 1 0 8 p<0,05

21,6%* 23,5%* 28,3%* 10,6%%%3 6,2% 18,2%
Imaging signs of 88 74 59 31 11 5 35 p<0,05
pulmonary 65,7%>25 91,4%13456 | 64,19245 47%>37 68,7%>26 33,3%12357 | 7950446
emphysema
Imaging signs of 34 25 48 21 5 1 19 p<0,05
fibrothorax 25,4%3" 30,9%3° 52,2%1246 31,8%%¢ 31,2% 6,7%>347 43,2%"6
Segmentectomy/ 13 2 15 8 1 1 3 p<0,05
lobectomy 9,7%? 2,5%*34 16,3%? 12,1%? 6,2% 6,7% 6,8%

Analyzed variables were presented as percentage values or as medians with interquartile range (1Q). Note: with +2 34567 are marked the groups
between which significant differences were detected following the multiple comparative analysis (p<0,05).
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Noteworthy, a very low value for MMEF ;575 was noted in all etiological groups,
the lowest value has been recorded in the rare etiologies BR group (median 17,15%;
IQ 13,6-51%); with statistical differences with the other groups (KW 32,69; df=6;
p<0,0001).

The assessment of the quality-of-life bronchiectasis (QOL-B) questionnaire
revealed the lowest scores for the "physical activity" and "health™ domains in all the
etiological groups. Statistical differences were notified between the BR group related
to COPD, with the lowest score for the "physical activity" domain and for the "disease
Impact” domain compare with other etiological groups.

3.3 Gender differences in non-cystic fibrosis bronchiectasis

In our study, a greater number of males with NCFB was noted 57% (255/448).
The female predominance was determined in the BA related BR group (56%; 9/16) and
in the idiopathic BR group (59%, 79/134). Statistically significant differences
according the etiology and gender prevalence were determined only for idiopathic BR
whose prevalence was 40,9% for women and 21,6% for men (¥2=19,5; p<0,0001) and
for COPD related BR with a prevalence of 31% for women and 29,4% for men
(x2=51,2; p<0,0001).

There were no differences between men and women (12 years (1Q 5-22 years)
vs 15 years (6-27,2 years); p=0,17) in relation to the duration of symptoms, but it was
noted a difference according the number of patients first time diagnosed with
bronchiectasis (70,6% men (180/255) and 50,8% women (98/193); p<0.0001).

Among the clinical manifestations, there were differences linked to the dyspnea
mMMRC scale, which demonstrated a greater severity of dyspnea among men
(p=0,0001). During exacerbations a bigger amount of daily sputum was registered for
women (p=0,02). Related to the morphological types of bronchiectasis, there was a
higher rate of cylindrical bronchiectasis in men — 36,1% compared to women — 21,8%
(x2=10,7; p=0,001) and a higher rate of cystic BR in women 60,6% vs men — 48,3%
(x2=6,3; p=0,01).

Pulmonary functional tests demonstrated significant differences for all analyzed
parameters, a more severe hypoxemia in the male group, but also a more severe
decrease in lung volumes on spirometry, and a more important increase of RV and TLC
on body plethysmography. Women had a higher rate in the group of patients with
preserved lung function (18,1% vs 7,5%, x2=11,6; p=0,0007), and the obstructive
pattern being more frequent in men (82,4% vs 70,5%, x2=8,8; p=0,002). Restrictive
pattern was more prevalent in women (11,6% vs 8,8%), but did not reach a statistical
difference threshold (¥2=0,47; p=0,4).

Sputum culture during exacerbations identified a higher prevalence of
P.aeruginosa among women with statistically significant differences (20,7% vs 13,3%;
v2=4.3; p=0,03). The evaluation of cases identified with P.aeruginosa colonization did
not reach a threshold of statistical significance, although women had a higher rate than
men (16,6% vs 11,8%; x2=2,1; p=0,06).
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3.4 Microbiological profile correlated with clinical manifestations, ventilatory
dysfunction, imaging pattern, aetiology and quality of life in patients with
bronchiectasis

The correlation between the microbiological profile identified in patients with

NCFB and the etiological groups, as well as the spectrum of ventilatory dysfunction

was performed by dividing the group of NCFB (448 patients) into 5 subgroups:

1. Group A — 204 patients (45%) in whom sputum culture grew germs
considered to be part of the oropharyngeal microflora and those in whom
sputum culture growth was determined to be absent.

2. Group B — 67 (15%) patients identified with P.aeruginosa

3. Group C — 120 (27%) patients identified with pathogenic germs except
P.aeruginosa

4. Group D — 31 (7%) patients with Aspergillus spp infection.
5. Group E — 26 (6%) patients identified with M.tuberculosis or NTM.

In the analyzed groups, patients from group B (P.aeruginosa) have been
symptomatic for a longer period of time compared to the other groups (18 years; 1Q
10-34,3 years), statistically significant differences were noted. A smaller time duration
of symptoms shas been reported in the group E (5 years; 1Q 2-12 years), which also
showed significant differences. Patients with Aspergillus infection, as well, were
symptomatic for a longer period of time (15 years; 1Q 5-21,7 years), but showed
significant differences only with group B and E.

According to the number of exacerbations during the last year, a higher number
of frequent exacerbators (>2 exacerbations per year) was identified in all groups, with
the highest rate in group B - 91% (61/67) and the lowest in group E — 53,8% (14/26),
both groups presenting statistically significant differences with the others in which the
rate of frequent exacerbators was 77%. The median number of exacerbations showed
similar results, with the highest values for group B (2; 1Q 2-3,75) and group D (3 IQ
2-3) and the lowest value for group E (2; 1Q 1-2), KW test=13.7; p=0,004.

In all microbiological groups bilateral localization (83%, 372/448) and diffuse
distribution of BR (88%, 394/448) were the most frequent radiological identified
appearances. Unilateral BR were more prevalent in group E (30,8%, 8/26), followed
by group C (18,3%, 22/123) and group A (18,1%, 37/204). The highest rate of localized
BR was in group E (23%, 8/26) and the lowest in group B (6%, 4/67). According to
the imaging pattern evaluated linked to the morphological type of BR, in all groups the
predominance of the cystic pattern was attested, the highest percentage being observed
in group E (83,9%, 26/31) and group B (74,6 %, 50/64). Another marker of BR severity
was the extension of BR involving multiple lobes. A higher number of involved lobes
was in group B and group D with a median of 6 lobes for group B (IQ 4-6) and a
median of 5 lobes for group D (1Q 3-6).

The highest mReiff imaging score and Bhalla imaging scores were appreciated
in group B and group D, demonstrating significant differences related to other groups
(KW= 43,9; p<0,0001 for mReiff score and KW=51,13, p<0,0001 for Bhalla score).
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Thus, in group B the median mReiff score was 6 points (IQ 4-6), and in group D 5
points (IQ 3-6), the other groups had a median of 4 points (1Q 2-5). A median Bhalla
score of 15 points in group B and C, and in groups A, C, E the median was <10 points.

Imaging signs of bronchiolitis with centrilobular distribution of nodules and with
"tree-in-bud" pattern were registered in 52% (231/448). Group A showed a rate of 49%
(99/203), group B - 63% (42/67), group C - 46% (55/120), group D - 48% (15/31), and
group E - 77% (20/26). Radiological signs of localized bronchiolitis in one lobe or
segment were demonstrated in a smaller number of cases in all groups: group A —
21,6% (44/204), group B — 10,4% (7/67), group C 20% (24/120), group D 25,8%
(8/31), group E — 30,8% (8/26). Diffuse spread of centrilobular nodules as a
manifestation of bronchiolitis was reported in higher percentage of cases in group B —
52,2% (35/67) and group E — 46,2% (12/26). In the other groups, a similar proportion
of cases (less than 30%) were noted: group A — 27% (55/207), group C — 25,8%
(31/120), group D — 22,6% (7/31).

The distribution of microbiological groups according to the BR etiology showed
statistically significant differences (y2=73,77; DF=24; p<0,0001). For group E, postTB
BR had the highest rate (65,4%; 17/26), these being the patients with tuberculosis
relapses, but also the 2 cases of NTM previously were treated for pulmonary TB. The
other etiological forms had a smaller rate below 10%.

3.5 Aspergillus infection in patients with bronchiectasis
3.5.1 Characteristics of patients with NCFB and chronic pulmonary aspergillosis

Chronic pulmonary aspergillosis (CPA) was identified in 27 patients (6%, 95%ClI
3,8-8,1). Patients with BR and chronic pulmonary aspergillosis, showed a higher
number of lobes with BR, a higher rate of cystic bronchiectasis, a higher severity of
Imaging scores (mReiff, Bhalla, Goddard, BRICS), a smaller hemoglobin level and a
higher thrombocyte number. Fibrotic form of chronic pulmonary aspergillosis was the
most frequently identified (63%).

Most part of the patients (85%; 95%CI: 81.7-88.3) were first time diagnosed with
aspergillosis when they were included in the actual study. The high proportion of
patients with the fibrosing form of CPA could be the consequence of a diagnosis delay
and of the progression of cavitary forms in the absence of antifungal and surgical
treatment. The presence of fungus ball was identified in 18 cases (67%; 95%CI: 49,2-
84,7), 4 of these cases presented the mycetoma inside the cystic bronchiectasis.

Posttuberculosis etiology (OR 2,39; 95%CI 1,03-5,57; p=0,04), residual cavities
or cystic BR (OR 5,27; 95%CI 1,94-14,3; p=0,001) were identified as risk factors for
the appearance of chronic pulmonary aspergillosis in univariate analysis as well as in
the logistic regression model. BMI was identified as a protective factor (OR 0,91,
95%CI 0,84-0,99; p=0,01).

A 36-month follow-up of patients with CPA revealed a high mortality rate, 10/27
patients died (37%; 95%CI: 18,8-55,2), mostly young patients (56,1+12,6 years).

3.5.2 The role of the rapid immunochromatographic test Aspergillus ICT IgG-
IgM in the identification of aspergillosis.
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Ninety NCFB patients were tested for evaluating the role of the Aspergillus ICT
IgG-IgM rapid immunochromatographic test (lateral flow) for the identification of
aspergillosis. The positive diagnosis of aspergillosis was based on clinical, imaging,
histological criteria, sputum cultures, serum level of 1gG antiAspergillus fumigatus.
The test showed a sensitivity of 75% and a specificity of 98,38%, which can
recommend this test for the identification of patients with aspergillosis among NCFB
patients.

3.6 Bronchiectasis exacerbations. The role of inflammatory biomarkers in
highlighting pneumonic exacerbations of bronchiectasis.

The study group was distinguished by a big number of patients considered as
frequent exacerbators (>2 exacerbations/year, at least one required hospitalization) -
78% cases (95%Cl: 74,2-81,8). Univariate logistic regression analysis identified as risk
factors for frequent exacerbations: mMMRC dyspnea scale, BMI, number of affected
lobes, mReiff score, Bhalla score, BACI comorbidity index, FEV1, Sa0O2, P.
aeruginosa. The multivariate logistic regression model demonstrated as independent
risk factors for frequent exacerbations only 3 factors:

- mMMRC dyspnea scale OR 1,7; 95% CI: 1,24-2,34; p=0,001

- BMI OR 1,04; 95% CI: 1,01-1,09; p=0,04

- P.aeruginosa OR 2,9; 95% CI: 1,17-7,23; p=0,02.

The evaluation of NCFB patients during exacerbations identified a high
prevalence of pneumonic exacerbations (43%). Analysis of patient’s subgroup with
pneumonic and non-pneumonic exacerbations identified several significant differences.
The radiological scores have identified significant differences only for the Bhalla score,
which showed a higher value in the group of patients with pneumonic exacerbations
(p=0,02). Diabetes mellitus and anemia were shown as a more frequent comorbidities
in the subgroup of patients with pneumonic exacerbations.

Inflammatory markers (C-reactive protein and leukocyte count) showed
statistically significant differences with higher values for the bronchiectasis group of
pneumonic exacerbations versus the group of non-pneumonic exacerbations. There are
no differences according to platelet count and erythrocyte sedimentation rate. ROC
analysis determined poor discriminatory power in differentiating between pneumonic
and non-pneumonic exacerbations, both for C-reactive protein and leukocyte count.
These data support the recommendation to perform the chest radiography during BR
exacerbations for identifying cases complicated by pneumonia.

4, IMAGING FEATURES IN PATIENTS WITH BRONCHIECTASIS
4.1 Imaging patterns in bronchiectasis

A huge variety of imaging lesions demonstrated at chest HRCT in patients with
NCFB provide the identification of some radiological patterns that can help to evaluate
the groups of patients with similar features. This can be used in finding of new
therapeutic options. Three types of radiological patterns of bronchiectasis were
identified according to the dominant morphological category visualized at the chest
HRCT: tubular, varicose and cystic.
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A clinical significance of the radiological pattern was demonstrated in NCFB
patients: severe dyspnea, a big amount of sputum expectoration, sputum purulence and
hemoptysis were the dominant clinical features in the group of patients with cystic
pattern. P.aeruginosa as a frequent identified germ in patients with a cystic radiologic
pattern argues the need for a more rigorous monitoring of sputum cultures and of using
of airway clearance techniques. The multidimensional severity indices (BSI, FACED,
E-FACED) demonstrated statistical differences with higher values in the cystic pattern
group of patients.

According to the etiology a higher proportion of patients with cystic pattern was
found in the group of idiopathic and posttuberculosis bronchiectasis. The tubular
pattern was found as a dominant one in the group of COPD related BR and bronchial
asthma related BR. Obstructive syndrome was present in all patterns, without
statistically significant differences for small airways obstruction. These argues for the
need of bronchodilator treatment in all patterns. An important decrease of FEV1 in the
cystic pattern group suggests the need for a more frequent assessment of pulmonary
function tests in this group.

Hemoptysis is a symptom that would suggest a more severe airways damage.
So, the proportion of patients with hemoptysis in the cystic pattern group was
statistically higher compared to the other 2 patterns — 33,2% vs 19,2% vs 17,2%.
Similarly, there was a higher proportion of patients with P.aeruginosa infection in the
cystic pattern group, compared to the other two —22,8% vs 13,7% vs 6,7%.

The distribution of BR groups according the etiology in correlation with the
imaging pattern identified statistically significant differences (y2=53,15; DF=12;
p<0,0001). The cystic pattern was more prevalent in the idiopathic BR group (33,6%)
and postTB (22,8%) compared to the other etiologies where rate was below 20%.
Tubular radiological pattern was a predominant one in asthma related BR, COPD
related BR and BR associated with HIVV/AIDS.

4.2 The role of radiological scores

The radiological scores (mReiff, Bhalla, BRICS, Goddard) in our study group
were evaluated. A correlation between the scores as well as their correlation with
clinical markers, lung function tests and identified germs were done. According to the
mReiff score, patients with a mild severity (score below 6 points - 53%) have the
highest rate. According to the Bhalla score, the group of patients with a moderate
severity (53%) were the dominant one.

There were significant differences according various etiologic groups of BR and
severity of radiological scores. All the scores (mReiff, Bhalla, BRICS) showed the
highest values in the rare etiologies group of BR, presenting statistically significant
differences with the other etiological groups. The Goddard score demonstrated the
highest values in the BR group associated with COPD (9 points; 1Q 4,7-13,25), but a
severe degree of emphysema should also be mentioned in the group of rare etiologies
of BR (6 points; 1Q 3,5- 14). BR associated with COPD quantified according to severity
by the mReiff score demonstrated mild or moderate forms, frequently associated with
tubular BR, but evaluation with the Bhalla score quantifies them in the group of severe
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due to the lesions associated with BR. Low radiological scores were seen in the BR
group associated with BA. PostTB BR demonstrated the highest value for Bhalla
radiological score. An excellent correlation was observed between mReiff and Bhalla
score (r=0,78, p<0,05).

4.3  The diagnostic and prognostic role of imaging signs of PH on chest HRCT
examination in patients with NCFB

The group of patients with PH (BR-PHP) included 137 cases (30.6%) and
presented a PAPs value above 35 mmHg. Patients with BR in the BR-HTP group
presented a higher average age, a higher number of exacerbations and hospitalizations
per year, a more severe ventilatory dysfunction dominated by the obstructive pattern,
and having a higher proportion of smokers, with Higher IF. In the BR-HTP group, there
were higher imaging scores quantifying emphysema (Goddard score) and BR (mReiff
score), as well as those assessing both types of lesions (bronchiectasis and emphysema)
such as BRICS score and Bhalla score. In the BR-HTP group, higher values of the BSI,
FACED, E-FACED indices were found. To estimate the predictive role for PH of the
parameters measured using the HRCT examination - vessel diameters: diameter of the
main pulmonary artery (MPAD), ascending aortic diameter (AsAoD), descending
aortic diameter (DsAoD), axial diameters of the right (RPAD) and left main (LPAD),
the ratio between MPA diameter and ascending aortic diameter (MPAD/AsA0D), the
ratio between main PA diameter and descending aortic diameter (MPAD/DsA0D).
ROC analysis was applied, with the identification of the cut off value for maximum
sensitivity and specificity. The results were presented in figure 3. Area under the curve
(AUC) demonstrated the highest accuracy in predicting PH for MPAD (0.815),
followed by MPAD/AsAoD ratio (0,776), MPAD/DsAoD ratio (0,737), LPAD
(0,735), RPAD (0,715).
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Figure 3 ROC curves for MPAD, RPAD, LPAD, AsAoD, DsAoD, MPAD/DsA0D,
MPAD/AsAoD for the PH diagnosis

The measurement of pulmonary vessels and aorta diameters demonstrated a high

specificity and good sensitivity for the identification of cases associated with
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pulmonary hypertension, the diameter of the trunk of the pulmonary artery (with a
threshold >29,8 mm) was shown to be the best index for this purpose.

5. MULTIDIMENSIONAL ASSESSMENT OF PATIENTS WITH
BRONCHIECTASIS

5.1Multidimensional indices in the assessment of bronchiectasis:

applicability and clinical significance

The multidimensional severity indices (BSI, FACED) can be used for identifying
severe forms of the disease with increased risk of death, although they have showed
differences in the quantification of the disease severity with a degree of coincidence of
only 25%. Significant differences between the Kaplan-Meier survival curves according
the severity of the indices were identified (figure 5).

According to the BSI, the highest proportion (80%) had the severe form of BR,
followed by moderate form of BR (16%) and mild form of BR (4%). According to the
FACED, only 20% were classified as severe forms, and 40% as moderate and as mild
forms. According to the E-FACED, the highest proportion was represented by the
moderate form 54%, followed by mild forms 27% and severe forms 19%. The
distribution according to the severity of indices (BSI, FACED, E-FACED) revealed
statistically significant differences.

The BSI and FACED indices showed a good correlation, demonstrating a
Spearman correlation index r=0,76; p<0,0001 (95% CI 0,71-079) and Kendall Tau
correlation index 0,62; p<0,0001 (95% CI 0,57-0,65). The E-FACED and FACED
indices showed an excellent correlation as well, demonstrating a Spearman correlation
index r=0,96; p<0,0001 (95% CI 0,95-0,96).

5.2 Comorbidities in bronchiectasis and their impact on mortality

From the 30 identified comorbidities in patients with NCFB (figure 4), 18 were
associated with increased mortality in the univariate Cox proportional hazard analysis.
Subsequently, multivariate Cox proportional hazard analysis was performed, and the
results showed as independent predictors for death only 3 comorbidities: pulmonary
hypertension (HR 1,7; 95%CIl: 1,17-2,7; p=0,006); COPD (HR 1,66; 95%CI: 1,08-2,6;
p=0,01) and HIV infection (HR 4,9; 95%CI: 2,37-10,1; p<0,0001).

Comorbidity BACI and Charlson indices were calculated, in order to evaluate
the impact of comorbidities on the severity of the disease, and also their predictive role,
especially in multimorbid patients. The BACI index (median 3 points; 1Q 0-7,5 points)
and the Charlson index (median 2 points; 1Q 1-3,5 points) demonstrated a good
correlation r=0,6; p<0,0001.
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Comorbidities in NCFB patients

No comorbidities
Inflammatory bowel disease
Hemoblastosis
Collagenoses and metabolic diseases
Alcoholism

Metastasis

Cognitive impairment
Renal failure

Lung cancer

Rhinosinus polyposis
Allergic rhinitis
HIV/AIDS

Peripheral vascular disease
Cancer other localisation
Atrial fibrillation
Sinusitis

Bronchial asthma

Viral hepatitis

Diabetes

Cachexy

Angina pectoris

Obesity

CHF

Gastroesophageal reflux
Depression

Anemia

Heart failure

COPD

Anxiety

PH

Arterial hypertension
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Figure 4 Comorbidities in NCFB patients

5.3 Poor outcome and its predictors in NCFB

Our analysis with a median follow-up of 36 months showed a mortality of 27%
(121/448 cases). Descriptive statistics revealed significant differences (p<0,05)
between the characteristics of deceased and survived patients during the monitoring
period.

Risk factors for death

The Kaplan—Meier curves and the logrank test highlighted the survival differences
in various groups and represent a first step of the univariate analysis (figure 5). The
variables under analysis were those suggested by the deceased patient profile and
specific death rates. was completed with the proportional risk analysis (Cox model),
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which suggests which of the clinical or paraclinical elements that characterized the
patients' profile influence their survival.

According to the etiological groups, the proportion of deceased patients was
higher in the groups of HIVV/AIDS related BR (80%; 12/15 patients) and COPD related
BR (42%, 34/81 patients). The Kaplan-Meier survival curve according to the
etiological groups (figure 5) demonstrated statistically significant differences between
the groups (Logrank test 58,2; df=6; p<0,0001). The lowest death rate was registered
by the BR group associated with BA (6,2%, 1/16 patients). PostTB BR group (26,1%,
24/92 patients), rare etiologies BR group (25%, 11/44 patients), idiopathic BR group
(20,1%, 27/134 patients) and postinfectious BR group (18%, 12/66) had a similar death
rate.

Related to the gender, a higher proportion of deaths was noted in men (36%,
91/255) vs women (15%; 30/193). The Kaplan-Meier survival curve (figure 5) showed
a higher chance of survival in the women group. The logrank test confirms significantly
lower survival probability in men (p<0,0001), with HR 2,31 (95%Cl: 1,61-3,32).

Following univariate analysis, the factors that showed significant differences
between survivors and those who died were entered into a Cox proportional hazard
regression model to identify independent predictors of death. Multivariate analysis
demonstrated which variables have an independent effect on mortality (table 12).
Advanced age, severe dyspnea (mMMRC), P.aeruginosa colonization, history of
pneumonic exacerbations, decreased DLCO and reduced SaO2 were found to be
independent predictors of death (table 12). Female gender and increased BMI in
multivariate analysis were found to be protective factors.

COX univariate analysis determined a predictive capacity for death for all
multidimensional indices (BSI, FACED, E-FACED) and BACI comorbidity index:

- BSI (RR 1,18; 95%CI 1,12-1,24; p<0,0001);

- FACED (RR 1,44; 95%CI 1,29-1,61; p<0,0001);

- E-FACED (RR 1,41; 95%CI 1,27-1,57; p<0,0001);

- BACI (RR 1,14; 95%CI 1,1-1,18; p<0,0001).

Cox multivariate analysis identified as independent predictive factors for death
the BSI index (HR 1,08; 95%ClI: 1,01-1,17; p=0,03), the FACED index (HR 1,18;
95%CI: 1,01-1,39; p=0,04) and BACI comorbidity index (HR 1,11; 95%CI: 1,07-1,15;
p<0,0001).
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Figure 5 Kaplan-Meier curves illustrating the survival of NCFB patients

Table 12 Multivariate Cox regression analysis of factors associated with survival

Variabile p- coeficient | SE HR 95%ClI P
Female -0,95 0,3 0,38 0,21-0,7 0,001
Age 0,02 0,01 1,02 1,01-1,04 0,002
mMRC 0,48 0,17 1,62 1,16-2,28 0,005
BMI -0,04 0,01 0,95 0,92-0,99 0,03
History of pneumonic 0,44 0,22 1,56 1,01-2,42 0,04

exacerbations
Cystic bronchiectasis -0,21 0,29 0,8 0,44-1,44 0,47
Segmental/lobar atelectasis 0,06 0,3 0,8 0,58-1,94 0,84
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mReiff score 0,01 0,04 1,01 0,92-1,09 0,84
Bhalla score 0,005 0,04 1,01 0,92-1,09 0,89
Goddard score -0,03 0,02 0,96 0,92-1,01 0,1
FEV1 0,01 0,01 1,01 0,99-1,03 0,17
FVC -0,01 0,01 0,98 0,96-1 0,12
DLCO -0,02 0,01 0,97 0,96-0,99 0,004
Sa0; -0,04 0,01 0,95 0,92-0,99 0,01
P.aeruginosa 0,53 0,26 1,7 1,01-2,87 0,04

Model: ¥2=113; DF=16; p<0,0001
AUC: 0,82 (95%CI: 0,78-0,86)

5.4 Phenotypes in adult patients with bronchiectasis

The method of principal components analysis was used for the hierarchical clustering,
and the components with Eigen values >1 have been included in the analysis. Thus, 3
main components were identified (table 13).

Table 13 Correlation of the variables with the three components selected by the
method of principal components analysis

Components
1 2 3
Number of affected lobes 0,229 -0,563 -0,051
P.aeruginosa 0,254 -0,759 -0,359
Men -0,819 -0,105 -0,003
Smokers -0,858 -0,156 0,013
BSI -0,058 -0,710 -0,130
COPD -0,762 -0,120 -0,114
Chronic pulmonary aspergillosis -0,024 -0,261 0,710
TB treatment history -0,034 0,190 -0,681

NB: marked values were statistically significant.

According to the obtained dendrograms, the optimal number of clusters was chosen,
which in our group of patients identified 3 clusters (figure 6).
The characteristics of the three identified phenotypes are presented in table 14.
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Figure 6
A - Dendrogram illustrating the results from the hierarchical cluster analysis
B - Differentiation of clusters by component means

Table 14 Characteristics of the three phenotypes of NCFB

Phenotype 1 Phenotype 2 Phenotype 3
Elderly, diffuse BR, [Young, women, Elderly, male, etiology
colonized with moderate severity, COPD related BR,
P.aeruginosa, severe |postinfectious etiology | high number of
disease, idiopathic comorbidities
etiology

Age, years Elderly Young Elderly

Sex Women Women Barbie

Obstruction Severe Moderate Severe

Frequent exacerbations Yes Not Yes

Severe emphysema Not Not Yes

Extensive Yes Not Not

bronchiectasis

Frequent hemoptysis Yes Not Not

Smoking Smoking Smoking Smoking

Predominantly cystic Yes Not Not

bronchiectasis

Atelectasis Yes Not Not

Etiology Idiopathic Postinfectious COPD related BR

P.aeruginosa Yes Not Not

High comorbidity Not Not Yes

index

Higher risk of death Yes Not Yes
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For each phenotype an association with the etiology was also been determined.
Thus, phenotype 1 is characterized by idiopathic etiology, predominantly women,
elderly, frequent exacerbators, non-smokers, with severe bronchiectasis, cystic pattern,
severe obstructive syndrome, frequently associates lobar/segmental atelectasis,
hemoptysis and colonization with P.aeruginosa, have an increased risk of death.

Phenotype 2 is characterized by post-infectious etiology, predominantly women,
young age, non-smokers, moderate severity obstruction, low risk of death.

Phenotype 3 is characterized by the etiology of BR associated with COPD,
predominantly male, elderly, smokers, frequent exacerbators with severe emphysema,
high comorbidity index and increased risk of death.

For survival analysis in various clusters, we used the Kaplan-Meier method and
the logistic regression method. Statistically significant differences in mortality rate
were observed between the phenotypes (figure 7).

Phenotype 1 has the highest death rate compared to the other 2 phenotypes, with
the largest difference being with phenotype 2 with an HR of 2.0 (95%CI 1,17-3,4). For
phenotype 3 the HR was 1,21 (95%CI 0,7-2,11). Phenotype 3 presents a higher risk of
death compared to phenotype 2 - HR 1,64 (95%CI 1,11-2,42).
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Figure 7 Kaplan-Meier survival curves for the three phenotypes identified
in NCFB patients

An algorithm for bronchiectasis management was elaborated based on the
identified phenotypes in the studied group (figure 8).

6. SYNTHESIZING STUDY RESULTS IN A SYSTEMATIC REVIEW
This chapter of own results’ synthesis includes the theoretical results
interpretations of other researchers with the results obtained in the current study,
representing the largest published series of adult patients with NCFB from the Republic
of Moldova.
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BR confirmed by chest HRCT

o .

More diffuse More localized
mReiff>13 mReiff 1-12
Bhalla 216 Bhalla 3-15
Age 260 years Age <60 years
BSI 29 BSI 0-8
FACED25 FACED 0-4
Exacerbations 23/year Exacerbations 0-2/year

e

\ Phenotype models

A

Phenotype 1
Predominantly women,
idiopathic etiology, non-
smokers, cystic pattern,

P_aeruginosa colonization

Predominantly men, COPD etiology,
smokers, tubular pattern,
FEV1 <50%, BACI=6, Charlson>3

Phenotype 3

Phenotype 2
Predominantly young women, post-
infectious etiology, non-smokers

- _=

~_~

1. Patient education for daily practice of
airways clearance techniques

2. Referral for tertiary care services at least
once a year

3. Sputum cultures every 3 months and
during exacerbations

4, IgG antiAspergillus testing once/year

5. Lung function tests every 3-6 months

6. Chest X-ray two views in case of
exacerbations

7. Treatment of severe exacerbations in a
specialized hospital

8. Treatment of obstructive syndrome with
long-acting bronchodilators

9. Avoidance of systemic and inhaled
corticosteroids

10. Antibacterial treatment according to the
results of previous sputum cultures or with
broad-spectrum antibiotics for P.aeruginosa
11. Evaluation for a long-term antibiotic
therapy with macrolides or inhaled
antibiotics if there are =3 exacerbations/year
12. Treatment of respiratory failure

1. Patient education for smoking
cessation and practice of airways clearance
techniques during exacerbation

2. Referral for tertiary care services if
necessary

3. Lung function tests every 3-6 months
4, Treatment of obstructive syndrome
with long-term bronchodilators

5. Inhaled corticosteroids if FEV1<30%
6. Sputum cultures every 3-6 months and
during exacerbations

7. IgG antiAspergillus tests once/year

8. Chest X-ray two views in case of severe
exacerbations

9. Treatment of severe exacerbations in a
specialized hospital

10. Antibacterial treatment according to
the results of previous sputum cultures or
with  broad-spectrum antibiotics  for
P.aeruginosa

11. Evaluation for a long-term antibiotic
therapy with macrolides or inhaled
antibiotics if there are >3
exacerbations/year

12. Treatment of respiratory failure and PH

~_~

1. Patient education for practice
of airways clearance techniques
during exacerbation
2. Referral for tertiary care
services if necessary

3. Sputum  cultures  during
exacerbations

4. Lung function tests one
time/year

5. Treatment of obstructive
syndrome with short-term
bronchodilators during
exacerbations

6. IgG antiAspergillus tests
once/year

7. Chest X-ray two views in
cases of severe exacerbations
8. Avoidance of systemic and
inhaled corticosteroids

9. Antibacterial treatment
according to the result of
previous sputum cultures or
protected aminopenicillins
10. Antifungal treatment for
aspergillosis

Figure 8 Management algorithm of the adult bronchiectasis patient according to

the identified phenotype
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GENERAL CONCLUSIONS
1. In adults, bronchiectasis have various causes, the most common being post-infectious
(35%), idiopathic (30%) and COPD associated bronchiectasis (18%). Rare etiologies
(9%) include congenital malformations, rare genetic diseases, systemic inflammatory
conditions, gastroesophageal reflux, foreign body aspiration and opportunistic
infections (mycoses, NTM). An important number of patients had a significant
diagnostic delay, being diagnosed, on the occasion of this study, already in an advanced
form of the disease, with colonization by potentially pathogenic germs, P.aeruginosa
being the most frequent isolated germ.
2. Bacteriological examination of sputum in exacerbations was positive in 65% of cases
(292/448), in most of these (62%, 182/292) pathogenic bacteria were identified,
Mycobacterium tuberculosis (MBT) has been detected in 7,5% (22/292) and fungi of
the genus Aspergillus in 2% (7/292). Fibrobronchoscopy specimens increased the
positivity rate for MBT (2 cases) and NTM (1 case); however, the overall rate of
bacteria isolation was reduced, probably due to the fact that fibrobronchoscopy was
commonly performed after a few days of antibiotic therapy. In all patients with
bronchiectasis, important obstructive ventilatory dysfunction was found (significantly
more pronounced in patients with P.aeruginosa and Aspergillus, in whom the most
severe imaging features were also noted).
3. High-resolution computed tomography of the chest (HRCT) is highly superior to
radiography in detecting bronchiectasis, allowing the assessment of their morphology,
distribution and extension, sometimes identifying suggestive signs for the
bronchiectasis’ etiology and disease activity (hydro-air levels, bronchiolitis, mucus
plugging). The imaging patterns of bronchiectasis correlated with the disease severity,
a greater frequency of the cystic pattern was seen in the group of idiopathic and
posttuberculosis bronchiectasis, and the cylindrical pattern in the group of COPD and
asthma associated BR. "Imaging severity" in bronchiectasis, especially when applying
specific imaging scores, correlates with impaired lung function, isolation of
P.aeruginosa, association of fungal infection, a greater number of exacerbations and
hospitalizations.
4. Distribution of bronchiectasis severity grades when assessed by multidimensional
indices is different of that evaluated by the imaging pattern. The bronchiectasis
multidimensional indices (BSI, FACED, E-FACED) allowed identification of severe
forms of the disease with an increased risk of death (statistically significant differences
between the Kaplan-Meier survival curves depending on the severity of the indices were
shown). The multidimensional severity indices correlate with patients' quality of life
(on all domains of the quality of life questionnaire except for "treatment impact™) and
show a weak correlation with the BACI and Charlson comorbidity indices.
5. Out of 30 comorbidities identified in patients with NCFB, 18 were associated with
increased mortality in univariate Cox proportional hazard analysis and only 3
comorbidities were identified in multivariate Cox analysis as independent predictors of
death: PH (HR 1, 7; 95%CI: 1.17-2.7; p=0.006); COPD (HR 1.66; 95%CI: 1.08-2.6;
p=0.01) and HIV infection (HR 4.9; 95%CI: 2.37-10.1; p<0, 0001).
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6. Pulmonary artery trunk diameter (cut off >29.8 mm) measured by thorax HRCT has
been shown to be a promising imaging parameter, for identification of patients requiring
further evaluation for pulmonary hypertension. In patients with NCFB, pulmonary
hypertension was found in a significant number of cases (30.6%), especially in those
with BR associated with COPD (49%), as predictive factors being Sa02<90%, COPD,
BSI index, Bhalla score, exacerbations >3/year. The presence of PH in patients with
NSFB is associated with an increased risk for death (RR 1.77; p=0.006).

7. Serum levels of the inflammatory markers (C-reactive protein and leukocyte count)
showed statistically significant differences between the group of bronchiectasis with
pneumonic exacerbations (had higher values) versus those in non-pneumonic
exacerbations group (p=0.000001), however there are no differences in platelet count
and erythrocyte sedimentation rate. However, by ROC analysis the discriminatory
power in differentiating between pneumonic and non-pneumonic exacerbations was
found to be poor, both for C-reactive protein (AUC 0.63) and leukocyte count (AUC
0.57). Thus, it remains critically important to perform a chest radiography to identify
cases complicated by pneumonia during exacerbations.

8. Cluster analysis identified 3 groups of patients with different clinical and paraclinical
features (gender, age, imaging severity, bacterial colonization, etiology), which
describe 3 phenotypes with different prognosis in long-term outcome (lung function
impairment, frequency of exacerbations, mortality) with potential application in the
individualized management of patients with NCFB.

9. Hemoptysis, cystic bronchiectasis, cirrhosis of lung segments or lobes have been
identified as risk factors for chronic colonization with P.aeruginosa, which is
associated with severe forms of the disease and more important impairment of lung
function. Posttuberculosis etiology, presence of cystic bronchiectasis or residual
cavities have been identified as risk factors for the development of chronic pulmonary
aspergillosis. Among the clinical and paraclinical features, advanced age, severe
dyspnea (MMRC), P.aeruginosa colonization, history of pneumonic exacerbations,
decreased DLCO, and reduced SaO2 were found to be independent predictors of death.
Multidimensional indices of severity [BSI (HR 1.08; 95%CI: 1,01-1,17; p=0,03),
FACED (HR 1,18; 95%CI: 1,01-1,39; p=0,04)] and BACI comorbidity index (HR 1,11;
95%Cl: 1,07-1,15; p<0,0001) were shown to be independent predictors of death in Cox
multivariate analysis.

10. The complex evaluation of clinical data, functional parameters, imaging and
bacteriological characteristics combined with the assessment of multidimensional
indices allowed development of a diagnostic and management algorithm for adult
patients with bronchiectasis which consider a personalized approach based on the
identified phenotypes.

PRACTICAL RECOMMENDATIONS
1. The performed study showed an unexpectedly high prevalence of severe forms
of bronchiectasis, marked by an important diagnostic delay, therefore bronchiectasis
should be suspected in patients with long standing chronic respiratory diseases, being
suggested by the clinical picture and confirmed on chest HRCT, radiography is a less
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sensitive method, especially for mild forms of bronchiectasis and in patients with
severe emphysema.

2. It is recommended to use the "Diagnostic Algorithm in Bronchiectasis" and the
"Management Algorithm in Bronchiectasis™ in order to optimize the management of
patients with non-cystic fibrosis bronchiectasis.

3. Primary diagnosed patients with bronchiectasis on chest HRCT should be
evaluated in a tertiary level institution to identify the etiology of bronchiectasis and
potentially treatable causes.

4, BSI and FACED multidimensional indices are useful in the triage of patients
with bronchiectasis to identify severe forms of the disease, which will require annual
evaluation at the tertiary level.

5. The Aspergillus ICT I1gG-IgM rapid test (based on lateral flow
immunochromatography technology) should be used to identify cases of aspergillosis
among patients with bronchiectasis.

6. The measurement of the diameter of the pulmonary artery trunk is recommended
during HRCT scan performed in patients with bronchiectasis and in cases with a
diameter over 29 mm the assessment by additional methods for PH to confirm and
Initiate treatment is recommended.

7. The initiation of antibiotic therapy will be preceded by sputum sampling for
culture and drug susceptibility testing for optimal management during of current and
future exacerbations.

8. Mandatory bacteriological monitoring every 3 months (by sputum cultures) for
patients with at least one positive P.aeruginosa sputum isolate , in order to identify
patients who require eradication treatment r long-term antibiotic treatment.

9. Use of nebulization with hypertonic solution with chronic sputum production.
10. Use of kinesitherapy techniques in patients with imaging signs of mucoid
impaction.

11. Use of long-acting bronchodilators in patients with obstructive syndrome
confirmed by pulmonary function tests and avoidance of ICS, except for patients with
GOLD -1V asthma and COPD.

12. Mandatory chest radiography (in two incidences) in patients with exacerbations
with C-reactive protein above 24 mg/dl to identify cases complicated by pneumonia.
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ADNOTARE
Munteanu Oxana

»Manifestarile clinico-imagistice, functionale si microbiologice in bronsiectazii la adult”
Teza de doctor habilitat in medicina, Chisinau, 2022

Structura tezei: introducere, sase capitole, concluzii, bibliografia din 401 surse, 86 de figuri, 92 de
tabele, 1 anexa. Rezultatele studiului au fost publicate in 67 de lucrari stiintifice.

Cuvinte cheie: bronsiectazii, etiologie, imagistica, Pseudomonas, fenotip, aspergiloza.

Domeniul de studiu: medicina internd, pulmonologie.

Scopul cercetirii: evidentierea particularitatilor etiologice si fenotipice, corelate cu aspectele clinico-
imagistice, functionale si microbiologice, pentru elaborarea strategiei de conduita in bronsiectazii la adulti.

Obiectivele cercetirii: determinarea profilului etiologic al bronsiectaziilor la adult; evidentierea
spectrului microbiologic in bronsiectazii corelat cu pattern-ul functional si imagistic; evaluarea semnificatiei
diagnostice si prognostice a metodelor imagistice in bronsiectazii; relevarea rolului abordarii
multidimensionale in conduita pacientilor cu bronsiectazii, inclusiv prin aplicarea unor instrumente de
severitate (BSI, FACED, E-FACED) si de evaluare a comorbiditatilor (BACI, Charlson); evaluarea impactului
hipertensiunii pulmonare la pacientii cu bronsiectazii; evaluarea rolului unor markeri inflamatori in estimarea
severitatii exacerbarilor si in evolutia bronsiectaziilor; evidentierea unor fenotipuri de bronsiectazii cu potential
rol In abordarea personalizatd a pacientului; evidentierea factorilor pentru o evolutie nefavorabila a dilatarilor
bronsice permanente de severitate diferita.

Noutatea si originalitatea stiintifici. In baza studiului a fost constatata si sistematizata diversitatea
etiologica a bronsiectaziilor la adulti (inclusiv formele rare), cu prezentarea caracteristicilor imagistice si a
testelor paraclinice necesare pentru confirmarea. Monitorizarea prin sputoculturi a scos in evidenta tipurile si
ponderea germenilor patogeni care colonizeazi ciile aeriene, precum si spectrul rezistentelor bacteriene. In
premiera a fost demonstrata semnificatia testului rapid bazat pe imunocromatografie flux lateral in identificarea
aspergilozelor pulmonare printre pacientii cu bronsiectazii. Prin analiza particularitatilor clinice, radiologice,
microbiologice si functionale au fost evidentiate fenotipuri de bronsiectazii, in vederea abordarii personalizate
a pacientilor cu dilatéri bronsice in Republica Moldova. A fost demonstrata valoarea aplicativa si prognostica
a scorurilor imagistice si a indicilor multidimensionali in evaluarea severitatii bolii si impactul asupra calitatii
vietii la pacientii cu bronsiectazii.

Rezultatele noi pentru stiinti si practici. In baza studiului a fost demonstrata valoarea stiintifica a
diverselor instrumente clinice si paraclinice in evaluarea multidimensionald a pacientilor cu bronsiectazii, a
fost consemnat rolul unor markeri inflamatori in evaluarea severitatii exacerbarilor si au fost stabiliti predictorii
evolutiei nefavorabile Tn bronsiectazii. A fost elucidat spectrul comorbiditatilor si rolul lor prognostic si a fost
demonstrata utilitatea interpretarii modificarilor imagistice relevante pentru diagnosticul HTP si pentru
leziunile de vase coronariene prin examenul HRCT torace, care vin sa completeze implementarea unor strategii
moderne de diagnostic si tratament tintit pentru anumite sub-populatii de pacienti.

Semnificatia teoretica rezidd in elaborarea unui cadru conceptual si metodologic complex in plan
analitic de explorare stiintifica si practicd a problematicii heterogenitdtii bronsiectaziilor. Conceptualizarea
monitorizarii pacientului cu bronsiectazii din perspectivd multidimensionala a permis evidentierea unor
corelatii dintre etiologia brongiectaziilor, manifestarile imagistice, disfunctiile ventilatorii si infectia cronica a
cailor aeriene. Analiza determinantelor responsabile de severitatea bolii, cu identificarea predictorilor pentru
evolutia nefavorabild, a permis elaborarea unui algoritm de diagnostic si de conduitd, oferind directii noi in

Valoarea aplicativa. Rezultatele studiului au fost aplicate pentru elaborarea algoritmilor de conduita,
de diagnostic diferential si de tratament al bronsiectaziilor, cu includerea acestora in protocoalele clinice
nationale.

Implementarea rezultatelor stiintifice. Recomandarile studiului sunt utilizate in procesul didactic de
pregatire a cadrelor medicale la Disciplina de Pneumologie si Alergologie, in sectia de ftiziopneumologie a
IMSP IFP “Chiril Draganiuc” si sectia de terapie generala cu alergologie a IMSP SCR “Timofei Mosneaga”.
Au fost inregistrate 3 certificate de inovator si 3 acte de implementare a rezultatelor.
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ANNOTATION
Clinical, imaging, functional and microbiological
manifestations of bronchiectasis in adults
Munteanu Oxana
Thesis of Habilitated Doctor of Medicine, Chisinau, 2022

Thesis structure: introduction, six chapters, conclusions, 401 bibliographic references, 86 figures, 92
tables. The results were published in 67 scientific papers.

Keywords: bronchiectasis, etiology, imaging, Pseudomonas, phenotype, aspergillosis.

Studied area: internal medicine, pulmonology

Aim of the study: To determine the etiological and phenotypical peculiarities, correlated with the
clinical, imaging, functional and microbiological patterns in bronchiectasis for the proposal of the management
strategy in adult patients.

Objectives of research: revealing of the etiological profile of bronchiectasis in adults; highlighting
the microbiological spectrum in bronchiectasis in correlation with the functional and imaging patterns;
assessment of the imaging diagnostic and prognostic significance of bronchiectasis; defining the role of the
multidimensional approach in the management of patients with bronchiectasis, including severity (BSI,
FACED, E-FACED) and comorbidity assessment tools (BACI, Charlson); estimation of the impact of
pulmonary hypertension in patients with bronchiectasis; evaluation of some inflammatory markers in the
evolution of bronchiectasis and their role in estimating the severity of exacerbations; revealing phenotypes in
bronchiectasis and their potential role in the personalized treatment; highlighting the factors for an unfavorable
evolution in different degrees of severity bronchiectasis.

Novelty and originality of the research: Based on the study, the etiological diversity of

bronchiectasis in adults was demonstrated, including the rare etiological forms, with the presentation of
imaging features and the needed paraclinical tests for their confirmation.
Sputum cultures monitoring revealed the prevalence and the types of pathogenic germs in the airways, as well
as the spectrum of bacterial resistances. For the first time, the utility of the immunochromatographic rapid test
was demonstrated for the identification of cases of aspergillosis among bronchiectasis patients. Several
bronchiectasis phenotypes were revealed based on the analysis of clinical, radiological, microbiological and
ventilatory patterns and their role in the personalized approach for patients with bronchiectasis in the Republic
of Moldova was shown. The study demonstrated the prognostic value of imaging scores and multidimensional
indices in assessing the severity of the disease and the impact on the quality of life of patients with
bronchiectasis.

Fundamentally new scientific and practical results. Based on the study, the role of several
inflammatory markers in the evaluation of the exacerbation severity, as well as the value of various clinical
and paraclinical tools in the multidimensional assessment of bronchiectasis patients was demonstrated,
highlighting the predictors. The spectrum of comorbidities and their prognostic role were assessed. The
usefulness of imaging signs for the diagnosis of PH and of coronary lesions by using chest HRCT examination
was demonstrated, underlying the role of modern diagnostic and treatment strategies in certain bronchiectasis
patient sub-populations.

The theoretical significance consists in the proposal of a new complex conceptual framework for
scientific and practical evaluation of the bronchiectasis heterogeneity. The long-term monitoring of the
bronchiectasis patients from a multidimensional perspective highlighted some correlations according to the
etiological, imaging, ventilatory patterns and chronic airway infections in the bronchiectasis patients. The
analysis of the determinants responsible for the disease severity and the identification of poor evolution
predictors have led to the elaboration of a new diagnostic and treatment algorithm, contributed to improving
the management of the disease and the quality of patients care.

The applicative value. The results of the study were applied for the development of diagnostic and
treatment algorithms for bronchiectasis, included in national clinical protocols.

Implementation of scientific results. The results of the study are used in undergraduate and
postgraduate education at the Division of Pneumology and Allergology, in the Phthisiopulmonology ward of
the IFP "Chiril Draganiuc" and General Therapy and Allergology ward of the RCH "Timofei Mosneaga".
There were registered 3 certificates of innovations and 3 acts of implementation of the results.
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AHHOTAIUA
MynTsiny Okcana
KiimHuko-peHTreHosornyeckne, PyHKIUOHAIbHbIE © MUKPOOHOJIOTHYECKHUE
NPosiBJIeHNsI OPOHX0IKTA30B Y B3POCJIbIX
JAuccepranusi HA COUCKAHME YUYEHOM CTeNeHU JOKTOPAa MeIUIIMHCKUX HayK, Kumuunes, 2022

CTpykTypa nmMcceprauuu: BBeaeHHe, 6 riaB, BbIBOAbI, Oubimorpadus muz 401 ucrounukos, 86
pucyHkoB, 92 Tabmun u 1 npunoxenue. Pe3ynbTathl ucciaenoBaHus ObUIM OMYOJMKOBaHBI B 67 Hay4YHBIX
paborax.

KiroueBble cioBa: OpOHXOIKTa3bl, ITHOJIOTHUS, PEHTTCHONOTUS, CUHESHOUHAS nanouKa, (HEHOTHII,
acrepruiuies.

O0aacTb HcciIef0BaHNA: BHYTPEHHHE 00JIC3HH, TyJIbMOHOJIOTUS.

Iear wucciaen0BaHUsi: BBIABICHUE 3TUOJOIMYECKMX M (EHOTHIHMYECKHMX OCOOEHHOCTEH,
KOPPENUPYIOINX C KIMHUKO-PEHTICHOJIOTHUYECKUMHY, (YHKUHMOHAIBHBIMH W  MHKPOOHMOJIOrHYECKUMHU
MPOSIBIICHUSIMH, JUTS Pa3pabOTKH ONTUMAIbHOMN TAaKTHKH BEACHUS B3POCIBIX OOJBHBIX ¢ OPOHXO0IKTa3aMHU.

3agauM MCCJeN0BAHMS: OIPEACIUTh STHOJOTMYECKUIl Npoduib OPOHXO’KTA30B y B3POCIBIX;
OIIPEleNINTh MHMKPOOHONOTMYECKUH CIEKTP M BO3MOXKHBIE KOppelsiuH ¢ (QYHKIHMOHAJIBHBIMH H
PEHTTCHOJIOTHUECKIMU TPOSIBICHUSMH y OOJBHBIX C OpPOHXO9KTa3aMH; OICHUTH IUArHOCTUYECKYI0 U
MIPOTHOCTHUYECKYIO0 3HAYMMOCTh Ha OCHOBE HCIIOJIb30BAHUS COBPEMEHHBIX JIyUEBBIX METOJOB MCCIECI0OBAHUS
pyu OPOHXO3KTA3axX; ONPEACIUTH POJIb KOMIUIEKCHOIO MOAXO0Ja B BEACHUU MALMEHTOB ¢ OPOHXO3KTa3aMH,
BKJTIOYasl TpUMEHEeHne HHCTpyMeHTOB oneHku Tsbkectu (BSI, FACED, E-FACED) u nHCTpYMEHTOB OLIEHKH
conytctBytomnx 3aboneanuii (BACI, Charlson); mpoanamusupoBaTh HPOrHOCTHYECKYIHO 3HAYUMOCTb
JITOYHON TUIEPTEH3UN y OOJBHBIX C OpPOHXO3KTa3aMM; ONPEAEIUTh POJb BOCHAIUTEIBHBIX MAapKEepoB B
BBISIBICHUM W B OIICHKE TSDKECTH OOOCTpeHHH y OONBHBIX € OpOHXOIKTa3aMH; BBISBUTH (DEHOTHUITBI
OpOHXOJKTa30B U HMX POJIb B MEPCOHATU3UPOBAHHOM JICYCHUU MALMEHTOB C OPOHXOIKTa3aMHM; BBIACIUTDH
(akTOpbI HEOIATONPHUATHOIO TEUEHUSI OPOHXO3KTA30B PA3INYHON CTETICHH TSHKECTH.

Hayunasi HOBU3HA M OPUTHHAJBLHOCTB. Ha OCHOBaHWU MPOBENEHHOTO MCCIIEIOBAHUS ONpeesieHa
ATHOJIOTHYECKAs CTPYKTypa OPOHXOIKTA30B (B TOM YHCIIE PeAKUE 3a00I€BaHNA) Y B3POCIBIX, C BBIICHEHHEM
pOJM Ny4YEeBBIX W APYTHMX HHCTPYMEHTALHBIX METOJIOB JHArHOCTHKU. BIiepBble 0Ka3aHO 3HAYMMOCThH
uMMyHOXpoMaTorpaduueckoro skcmpecc-tecta Aspergillus ICT 1gG-IgM B BbIsIBICHUH CIIydacB
acriepruviesa cpead OOJBHBIX € OpOHXO9KTazaMH. AHaMW3 KIMHUYECKHX, PEHTI€HOJOTMYECKHX,
MUKPOOHOJIOTHUECKMX M (PYHKIMOHAIBLHBIX MPOSBICHUN ITO3BOJMII BBIICTHTh HECKOJIBKO (DEHOTHIIOB
OpOHXOJKTa30B W OIPEJCIUTh MX POJb B TEPCOHATU3UPOBAHHOM TOAXOJE K JICYCHUIO IMAIHEHTOB C
OpoHX03KTa3aMu B ycioBusix PecryOimku MosgoBa. Bbuio mponeMOHCTpHUPOBaHO NPUKIIaTHOE 3HAYCHUE
PEHTI'CHOJIOTHUECKHUX IIKAI M MHOTOMEPHBIX MHIECKCOB JUIS ONpPENeNICHUs TSHKECTH 3a00JI€BaHUs U OLIEHKU
BITUSTHUS Ha Ka4eCTBO JKU3HH OOJIBHBIX OPOHXO3KTa3aMH.

HoBble HayuHble W NpaKTHYecKHe pe3yabTaThl. Ha OCHOBaHMM NPOBENECHHOTO HMCCIEAOBAHUS
ObLIa TIOKa3aHa Hay4YHasl [IEHHOCTh PAa3JIMYHBIX KIMHUYECKUX U MapaKIMHUYECKUX METOIOB 00CIIeIOBaHHUS B
MHOTOMEPHOH OIIGHKE COCTOSIHUSI OOJNBHBIX € OpOHXORKTa3aMu, Obula OINpelesieHa POJIb HEKOTOPBIX
BOCTIAJINTEJIBHBIX MapKepoB B OLEHKE TSDKECTH OOOCTpeHHMH, W OBUIM BBISBIECHBl INPEIUKTOPHI
HeONarompusaTHOrO TedeHUs: Oone3HH. BBISIBIEH CHEKTp CONYTCTBYIOIIMX 3a00J€BaHUM W HX
MPOTHOCTHYECKAs POJIb, @ TAKXKE MPOJEMOHCTPHPOBAaHA 3HAYUMOCTb PEHTTEHOJIOTHUECKUX MPHU3HAKOB IS
muarHoctuku JII' m mopakeHunit kopoHapHbIX cocyaoB ¢ nmomomibto KTBP rpyaHoil kneTku, 4To 1OMONHSET
BHEJIDEHHE COBPEMEHHBIX JHArHOCTUYECKUX CTPATETHH W IIENIEBOTO JICUCHHUS ONPECICHHBIX ITOJTUIIOBR
MOy JISIIIH TAIIMEHTOB ¢ OPOHXOIKTA3aMHU.

Teopernyeckasi 3HAYMMOCTBH 3aKIIOYaeTCs B Pa3pabOTKe KOMIUIEKCHOW KOHLENTYaJbHOH H
METOI0JIOTUIECKOH OCHOBBI HAYYHO-TTPAKTUIECKOTO W3yYeHUS reTepOTreHHO IPOOIIEMBI
OpOHXO03KTaTUYEeCKOH Ooyie3HH. AHaiu3 (HakTOpOB, OTBETCTBEHHBIX 3a TSDKECTh 3a00JIEBAHMUS, BBISBHII
MPEIUKTOPHI HeOIaronpUsSTHOTO TEUSHHS M TIO3BOJIMI IPEAJIOKHUTH YCOBEPLICHCTBOBAHHBIE METO/ABI BEACHUS
OOJIBHBIX ¢ OPOHXOIKTA3AMH.

I[IpakTnyeckoe 3HaAYUMOCTb. [loydeHHBIE pe3ynbTAaThl HKCIOJB30BaHBl ISl Pa3pabOTKu
ITOPUTMOB BeieHUs!, AudhepeHIaIbHON JUarHOCTUKY U JIeUeHHUs OOJIHBIX ¢ OPOHXOIKTa3aMHU.

IIpakTnyeckoe mnpuMeHeHHe. PekoMeHIanuMu MCCIENOBAaHUS HCIOJB3YIOTCS B Ipolecce
MOJITOTOBKHY Bpavel W MOCTIUILIOMHOTO 00y4YeHus Ha Kadenpe [THeBMOIOTHH U allIeproJIOTHH, B OTACICHUN
dbrm3nonynsmononorun UDIT «Kupun Jlparaniok» u B OTAeNeHUN o0miel Tepanuu u amepromorun PKb
«Tumodeit Momasray.
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