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Abstract

Background
Bronchiectasis is a chronic and heterogeneous airway disease characterized by recurrent infections,
persistent inflammation, and progressive lung damage. Identifying factors associated with mortality is
essential for improving patient outcomes. This multicenter study aimed to evaluate etiological, clinical,
microbiological, and inflammatory characteristics and to determine predictors of mortality in patients
with non-cystic fibrosis bronchiectasis in Türkiye.

Methods
This retrospective, observational study included 479 adult patients with radiologically confirmed non-
cystic fibrosis bronchiectasis from five tertiary care centers. We retrieved demographic, clinical,
microbiological, and laboratory data from hospital records and the national health database. Systemic
inflammatory markers, including the neutrophil-to-lymphocyte ratio (NLR) and systemic immune-
inflammation index (SII), were calculated. Univariate and multivariate logistic regression analyses were
performed to identify independent predictors of mortality. Receiver operating characteristic (ROC)
analysis was used to assess the predictive performance of inflammatory markers.

Results
The mean age of the cohort was 58.47 ± 15.76 years, and 52.2% of the patients were female. During the
follow-up period, mortality occurred in 61 patients (12.7%), predominantly due to respiratory failure and
pulmonary infections. Non-survivors were significantly older, presented with higher mMRC dyspnea
scores, and exhibited more severely impaired pulmonary function (p < 0.001 and p = 0.006, respectively).
Healthcare utilization parameters, including emergency department visits, hospitalizations, and intensive
care unit (ICU) admissions, were markedly higher among non-survivors (all p < 0.001). Sputum culture
positivity and chronic Pseudomonas aeruginosa isolation were significantly more frequent in the
mortality group (p < 0.001). Inflammatory markers, namely NLR and SII, were also significantly elevated
in patients who died (p < 0.001 and p = 0.001, respectively). In multivariate analysis, reduced FEV1 (OR:
0.242, p = 0.049) and prior ICU admission (OR: 12.788, p < 0.001) emerged as independent predictors of
mortality. ROC analysis demonstrated modest predictive performance for NLR (cut-off: 3.99, AUC: 0.637)
and SII (cut-off: 1183.03, AUC: 0.626).

Conclusion
Reduced pulmonary function and prior ICU admissions are independent predictors of mortality in non-
cystic fibrosis bronchiectasis. Chronic airway colonization with Pseudomonas aeruginosa and elevated
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systemic inflammatory markers contribute significantly to adverse clinical outcomes. These findings
highlight the necessity of comprehensive etiological screening, early microbiological evaluation, and
rigorous risk stratification in clinical practice.

Introduction
Bronchiectasis is a chronic airway disease characterized by irreversible bronchial dilatation, persistent
airway inflammation, and recurrent respiratory infections, leading to progressive lung destruction, severe
morbidity, and mortality. Despite recent therapeutic advances, bronchiectasis remains a highly
heterogeneous condition characterized by diverse clinical trajectories and outcomes [1, 2].

The etiological spectrum of bronchiectasis is exceptionally broad, encompassing post-infectious
sequelae, immunodeficiencies, connective tissue disorders, and genetic conditions. However, a
substantial proportion of adult patients present with idiopathic disease, reflecting regional variances in
healthcare access, diagnostic thoroughness, and socioeconomic standards. In developing nations such
as Türkiye, post-infectious etiologies—particularly a history of childhood pneumonia and pulmonary
tuberculosis—historically dominate clinical registries, whereas genetic assessments are infrequently
performed in routine adult practice[2–4].

Beyond structural and etiological complexity, chronic airway inflammation and spillover systemic
inflammation are central drivers of disease progression. Readily accessible hematological biomarkers,
such as the neutrophil-to-lymphocyte ratio (NLR) and the systemic immune-inflammation index (SII),
have gained traction as prognostic indicators in various chronic respiratory conditions, including chronic
obstructive pulmonary disease (COPD), idiopathic pulmonary fibrosis (IPF), and community-acquired
pneumonia [5–8]. In bronchiectasis, elevated NLR and SII reflect heightened systemic inflammation
associated with exacerbation frequency, lung function decline, and adverse survival outcomes [9, 10].

Furthermore, microbiological factors—most notably chronic colonization and infection with
Pseudomonas aeruginosa—accelerate functional deterioration and augment mortality risks,
necessitating proactive surveillance and eradication regimens [9, 10].

Given the multifactorial determinants of prognosis in this heterogeneous population, this multicenter
observational study aims to characterize the etiological, clinical, microbiological, and systemic
inflammatory profile of adult patients with non-cystic fibrosis bronchiectasis in Türkiye and to identify
independent predictors of all-cause mortality.

Materials and Methods

Study Design and Population
This multicenter, retrospective, observational study evaluated adult patients diagnosed with non-cystic
fibrosis bronchiectasis who were followed for at least one year across five tertiary training and research
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hospitals in Istanbul, Türkiye (Sultan 2. Abdülhamid Han Training and Research Hospital, Sancaktepe
Prof. Dr. İlhan Varank Training and Research Hospital, Yedikule Chest Diseases and Thoracic Surgery
Training and Research Hospital, Süreyyapaşa Chest Diseases and Thoracic Surgery Training and
Research Hospital, and Ümraniye Training and Research Hospital).

Inclusion and Exclusion Criteria
Inclusion Criteria: Adult patients aged ≥ 18 years with a radiologically confirmed diagnosis of non-
cystic fibrosis bronchiectasis via high-resolution computed tomography (HRCT) and a minimum
follow-up duration of one year.

Exclusion Criteria: Patients with incomplete medical records (missing laboratory data, pulmonary
function tests, imaging, or mortality status) or a confirmed diagnosis of cystic fibrosis.

Data Collection
Demographic parameters, clinical history, radiological findings, etiological investigations, and laboratory
variables were extracted retrospectively from hospital records and the national electronic health
database (e-Nabız). Recorded variables included:

Age, sex, smoking history (pack-years), and occupational exposure.

Etiological factors, including prior tuberculosis, childhood pneumonia, primary/secondary
immunodeficiencies, connective tissue disorders, and genetic disorders

High-resolution computed tomography (HRCT) findings (morphological subtype: cylindrical,
varicose, or cystic; and anatomical distribution: unilateral vs. bilateral, affected lobe count).

Alpha-1 antitrypsin (AAT) levels and genotyping results

Vaccination status against COVID-19, influenza, and pneumococcus.

Healthcare utilization metrics: frequency of exacerbations, emergency department (ED) visits,
hospitalizations, and intensive care unit (ICU) admissions.

Respiratory support modalities: long-term oxygen therapy (LTOT), home nebulizer therapy, and non-
invasive ventilation (NIV).

Inhaled corticosteroid (ICS) utilization and duration of therapy.

Microbiological profiles from sputum cultures (pathogen isolation, colonization status).

Pulmonary function test (PFT) parameters: forced expiratory volume in 1 second (FEV1, % predicted,
and liters), forced vital capacity (FVC, % predicted, and liters), and the FEV1/FVC ratio.

Complete blood count parameters, including neutrophil, lymphocyte, eosinophil, and platelet counts,
were utilized to compute the neutrophil-to-lymphocyte ratio (NLR) and systemic immune-
inflammation index (SII = (Platelet count x Neutrophil count ) / Lymphocyte count).

Disease severity stratification using the FACED score (Mild: 0–2, Moderate: 3–4, Severe: 5–7).
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Outcomes
Primary Outcome: All-cause mortality, defined as death confirmed via hospital records or the
national death notification system.

Secondary Outcomes: Respiratory-related hospitalizations, ICU admissions, emergency department
visits, and microbiological isolation patterns.

Ethical Considerations
The study protocol was approved by the Multicenter Ethics Committee of Ümraniye Training and
Research Hospital (Date: 18/12/2023, Approval No: B.10.1.TKH.4.34.H.GP.001/382) in adherence to the
Declaration of Helsinki. Due to the retrospective design, informed consent was waived.

Statistical Analysis
Analyses were executed using SPSS software. Descriptive statistics for continuous variables are
presented as mean ± standard deviation or median (minimum–maximum) based on distribution
normality. Categorical variables are reported as frequencies and percentages. Patients were stratified
into mortality (+) and mortality (-) groups. Group comparisons utilized Student's t-test or Mann-Whitney U
test for continuous variables, and Chi-square or Fisher's exact test for categorical variables. Univariate
and multivariate logistic regression analyses were conducted to evaluate independent predictors of
mortality. Receiver operating characteristic (ROC) curve analysis determined optimal cut-off values,
sensitivity, and specificity for NLR and SII. Statistical significance was established at p < 0.05.

Results

Baseline Characteristics
A total of 479 patients with bronchiectasis were included in this multicenter study. The mean age was
58.47 ± 15.76 years, and 250 patients (52.2%) were female. The majority of patients had bilateral disease
(66.0%), and cystic bronchiectasis was the most common radiological subtype (45.5%).

According to the FACED score, most patients had mild disease (73.3%), while 20.9% and 5.8% were
classified as moderate and severe, respectively. A history of respiratory-related hospitalization was
present in 58.5% of patients, and overall mortality was observed in 61 patients (12.7%).

Regarding microbiological evaluation, sputum cultures were obtained in 55.1% of patients, with a
positivity rate of 38.2%. Pseudomonas aeruginosa was the most frequently isolated pathogen,
accounting for 66.8% of positive cultures.

Comparison Between Survivors and Non-Survivors
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Patients who died during follow-up were significantly older compared to survivors (p < 0.001). They also
exhibited more severe dyspnea, as reflected by higher mMRC scores (p = 0.001).

Pulmonary function parameters were significantly impaired in the mortality group, with lower FEV1 (L)
and FEV1/FVC ratios (p = 0.006 for both). In addition, healthcare utilization was markedly higher among
non-survivors, including more frequent emergency department visits, higher hospitalization rates, and
increased ICU admissions (all p < 0.001).

Microbiologically, sputum culture positivity was significantly higher in patients with mortality (p < 0.001),
and Pseudomonas aeruginosa isolation was more frequent in this group (47.5% vs. 22.7%, p < 0.001).

Inflammatory Markers and Treatment-Related Findings
Markers of systemic inflammation were significantly elevated in the mortality group. Both NLR and SII
were higher among non-survivors (p < 0.001 and p = 0.001, respectively).

In addition, inhaled corticosteroid (ICS) use was more common and of longer duration in patients with
mortality (p = 0.042 and p < 0.001, respectively). The use of respiratory support devices was also
significantly higher in this group (p < 0.001).

Interestingly, vaccination rates for COVID-19 and pneumococcal vaccines were significantly lower among
patients with mortality (p < 0.001 and p = 0.026).

Predictors of Mortality
In univariate analysis, multiple factors were associated with mortality, including age, impaired lung
function, frequent hospitalizations, ICU admission, sputum culture positivity, Pseudomonas aeruginosa
infection, and elevated inflammatory markers.

However, in multivariate analysis, lower FEV1 (L) and a history of ICU admission remained independent
predictors of mortality (p = 0.049 and p < 0.001).

ROC analysis demonstrated that both SII and NLR had modest predictive value for mortality. The optimal
cutoff value for SII was 1183.03 (AUC: 0.626), while for NLR it was 3.99 (AUC: 0.637), indicating a
potential role of systemic inflammation in risk stratification.

Table 1. Demographic, Clinical, and Laboratory Characteristics of the Patients

Discussion
This multicenter observational study provides comprehensive data regarding the clinical, etiological,
microbiological, and inflammatory determinants of mortality in a large cohort of adult patients with non-
cystic fibrosis bronchiectasis in Türkiye. Our findings demonstrate that impaired pulmonary function,
frequent healthcare utilization, chronic bronchial infection, and heightened systemic inflammation are
critical drivers of adverse prognosis. 
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The etiology of bronchiectasis varies greatly from country to country due to differences in
socioeconomic status, prevalence of infectious diseases, access to healthcare, and use of diagnostic
tests[11-14]. In underdeveloped and developing countries, lower respiratory tract infections, especially
tuberculosis, remain the most frequent etiological causes [11], while in countries with high
socioeconomic status, non-infectious and idiopathic causes are dominant [1, 13, 14].

In Türkiye, the rate of tuberculosis in the etiology of bronchiectasis differs between pediatric and adult
ages, reported as 2.7-34.8% [11]. In addition, childhood lower respiratory tract infections are still an
important cause. However, genetic etiologies are reported with relatively low frequency. This situation
may reflect insufficient recognition and limited routine screening rather than a true low prevalence.

In our study, investigation for alpha-1 AT deficiency, immunodeficiencies, and genetic diseases was
performed in a small number of patients, and these results show that comprehensive etiological
evaluation is not sufficiently performed in the adult patient group. However, it has been reported in the
literature that the underlying etiological cause can be determined in approximately half of the patients
with bronchiectasis[11].

A central finding of our multivariate analysis is that reduced FEV1 (L) and a history of prior ICU
admission are independent predictors of mortality. Diminished forced expiratory volume reflects
progressive, irreversible airway destruction, trapped secretions, and chronic airflow obstruction. Similarly,
a prior ICU admission acts as a strong clinical surrogate for severe exacerbation proneness,
physiological instability, and advanced disease stages rather than serving as an isolated modifiable risk
factor. 

Microbiologically, Pseudomonas aeruginosa was isolated in over a quarter of our total cohort and nearly
half of the patients who experienced mortality. Chronic bronchial colonization with P. aeruginosa
accelerates lung function decline, intensifies local neutrophilic inflammation, and substantially increases
mortality risks. Although its independent predictive value was attenuated after multivariate adjustment
for healthcare utilization and baseline lung function, its strong univariate association confirms its
detrimental impact on clinical trajectories [9]. 

Another key finding of our study is the role of systemic inflammation in disease progression and
prognosis. We observed significantly higher NLR and SII values in patients with mortality. These findings
support the growing body of evidence suggesting that systemic inflammatory markers are valuable
predictors of adverse outcomes in bronchiectasis. Recent studies have shown that elevated NLR is
associated with increased risk of hospitalization and disease severity, while SII has been linked to
exacerbation risk and overall disease burden[8]. The predominance of neutrophilic inflammation in
bronchiectasis further supports the biological plausibility of these findings, as this inflammatory
phenotype is associated with more severe disease and frequent infections[15].

Healthcare utilization was markedly higher among patients with mortality, including increased rates of
hospitalizations, ICU admissions, and emergency department visits. This finding reflects the clinical
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instability of these patients and highlights the importance of early identification of high-risk individuals.
Frequent exacerbations and hospital admissions have been shown to negatively impact long term
outcomes and are associated with systemic complications beyond the respiratory system[16].

Interestingly, we found that vaccination rates for COVID-19 and pneumococcal vaccines were lower in
patients with mortality. Although causality cannot be established due to the observational nature of the
study, this finding suggests a potential protective role of vaccination in bronchiectasis patients.
Preventive strategies, including vaccination, may reduce infection-related exacerbations and improve
clinical outcomes.

Our study has several strengths, including its large sample size and multicenter design, which enhance
the generalizability of the results. In addition, the comprehensive evaluation of clinical, microbiological,
and inflammatory parameters provides a holistic understanding of factors influencing mortality in
bronchiectasis.

Limitations: 

This study has several limitations. First, the retrospective design may limit the ability to establish causal
relationships and may introduce selection bias. In addition, the inclusion of centers from a single
metropolitan area may restrict the generalizability of the findings.

Furthermore, etiological evaluation and microbiological data, particularly sputum cultures, were
incomplete in a substantial proportion of patients, which may have led to underestimation of underlying
causes and chronic infections. The lack of detailed information on treatment adherence and long-term
management strategies represents another limitation that may have influenced the outcomes.

Finally, systemic inflammation was assessed using NLR and SII; however, other inflammatory biomarkers
were not evaluated, which may limit a more comprehensive assessment of the inflammatory burden.

Conclusion
In conclusion, bronchiectasis is a heterogeneous disease in which clinical outcomes are strongly
influenced by lung function impairment, healthcare utilization, chronic infection, and systemic
inflammation. In this multicenter cohort, reduced FEV1 and prior ICU admission emerged as independent
predictors of mortality.

The high prevalence of Pseudomonas aeruginosa and its association with mortality highlight the
importance of early microbiological evaluation and targeted management strategies. In addition,
elevated NLR and SII values support the role of systemic inflammation as a clinically relevant marker for
risk stratification.

These findings emphasize the need for comprehensive etiological assessment, closer monitoring of
high-risk patients, and individualized treatment approaches to improve outcomes and reduce mortality in
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bronchiectasis.
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Figure 1

ROC curve analysis for SII and NLR.

Supplementary Files

This is a list of supplementary files associated with this preprint. Click to download.

Tables.docx

Page 12/12

https://assets-eu.researchsquare.com/files/rs-11042108/v1/f6cb3173f96c305cfd4bf5ca.docx

