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Abstract

Aim: This study aims to evaluate the factors affecting systemic inflammation (C-reactive protein [CRP]) and exacerbation frequency in 
patients with stable bronchiectasis, specifically focusing on subgroup analyses of parameters within the E-FACED and bronchiectasis severity 
index (BSI) severity scores. 

Methods: A total of 107 stable bronchiectasis patients diagnosed via high-resolution computed tomography (HRCT) were enrolled. Pulmonary 
function tests and quantitative serum CRP measurements were performed. Disease severity was assessed using the E-FACED (0-9 points) and 
BSI (0-26 points) scoring systems. 

Results: The mean BSI and E-FACED scores were 7.23 ± 4.92 and 3.46 ± 2.63, respectively. CRP levels increased significantly with disease 
severity (p=0.005 for BSI; p=0.020 for E-FACED). CRP showed significant correlations with Pseudomonas aeruginosa colonization and forced 
expiratory volume in the first second (FEV1)%. Exacerbation frequency correlated strongly with BSI, E-FACED, hospitalizations, modified 
Medical Research Council (mMRC) score, and FEV1%. While exacerbation rates were significantly higher in patients with comorbid asthma or 
chronic obstructive pulmonary disease (COPD) than in those with bronchiectasis alone (p<0.001), no significant difference in CRP levels was 
observed between these groups (p=0.902). 

Conclusion: Both BSI and E-FACED scores effectively reflect not only clinical prognosis but also the systemic inflammatory burden (CRP) in 
non-cystic fibrosis bronchiectasis. While CRP levels are primarily driven by FEV1 impairment and Pseudomonas aeruginosa colonization, the 
lack of a direct correlation between CRP and exacerbation frequency suggests that stable-state systemic inflammation represents chronic 
structural damage rather than acute risk. Furthermore, the presence of comorbid asthma or COPD significantly increases exacerbation rates, 
necessitating more aggressive personalized management strategies beyond standard severity scoring.

Keywords

bronchiectasis, exacerbation, inflammation, bronchiectasis severity index

This work is licensed under a Creative Commons Attribution-NonCommercial 
4.0 International License (CC BY-NC 4.0). To view a copy of the license, visit
https://creativecommons.org/licenses/by-nc/4.0/



Bronchiectasis exacerbation and inflammation

Annals of Clinical and Analytical Medicine  | 691

Introduction

Bronchiectasis is a chronic respiratory disease characterized 
by various etiologies and associated with symptoms such as 
cough, sputum production, and hemoptysis. Its progression 
and pathogenesis are driven by a “vicious cycle” dominated by 
airway infection, airway inflammation, and structural damage.1 
To evaluate disease severity, clinical scoring systems such 
as the E-FACED score (E: at least one exacerbation requiring 
hospitalization in the previous year, F: FEV1 (FEV1: Forced Expiratory 
Volume in the first second), A: age, C: colonization, E: number of 
affected lobes, D: dyspnea) and the Bronchiectasis Severity Index 
(BSI) have been developed.2,3 The E-FACED score is a six-item 
grading system designed to predict mortality and exacerbations 
in patients followed over a five-year period.2 Conversely, the BSI 
is a seven-item scale that defines the risk for future mortality, 
hospitalization, and exacerbations.3 In stable bronchiectasis, a 
significant correlation has been demonstrated between C-reactive 
protein (CRP), an indicator of systemic inflammation, and both BSI 
and FACED scores.4 Furthermore, the correlation and suitability of 
these two scoring systems in assessing bronchiectasis severity 
have been used in Turkish patient populations.5

In clinical studies, an exacerbation of bronchiectasis is defined as a 
deterioration in three or more key symptoms for at least 48 hours, 
alongside a clinician’s decision that a change in bronchiectasis 
treatment is required. Key symptoms include cough, increased 
sputum volume and/or consistency, sputum purulence, dyspnea and/
or exercise intolerance, fatigue and/or malaise, and hemoptysis.6 
A clinical decision typically entails prescribing antibiotics as a 
treatment modification.7

Frequent exacerbations in patients with bronchiectasis can predict 
future mortality and hospitalizations. Notably, while the E-FACED 
scoring system utilizes the definition of exacerbations requiring 
hospitalization, the BSI scoring system employs the broader 
definition of bronchiectasis exacerbation.2,3

Subgroup analyses of parameters within the E-FACED and BSI 
scoring systems, specifically regarding exacerbations and CRP, 
have not been adequately investigated in patients with stable 
bronchiectasis in previous studies. Therefore, this study aims to 
investigate the factors affecting CRP levels and exacerbation 
frequency in patients with stable bronchiectasis, utilizing the 
E-FACED and BSI scores developed to measure disease severity.

Materials and Methods

Patients followed at the Chest Diseases clinics of Balıkesir 
University Faculty of Medicine and Sakarya Training and Research 
Hospital, with a definitive diagnosis of bronchiectasis confirmed 
by high-resolution computed tomography (HRCT), were enrolled in 
the study. Exclusion criteria included patients with bronchiectasis 
secondary to immunodeficiency, allergic bronchopulmonary 
aspergillosis (ABPA), or primary ciliary dyskinesia, as well as those 
with heart failure, malignancy, pregnancy, or chronic renal failure. 
Additionally, patients who had used antibiotics or steroids within 
the last month or reported an acute exacerbation were excluded. 
A total of 107 patients meeting these criteria were included in the 
study.

All patients underwent spirometry. For serum CRP level 
measurement, 3 cc of venous blood was collected into biochemistry 
tubes. Quantitative determination of CRP levels was performed 
using the nephelometric method with a BN 200 device. The 
reference range for healthy individuals was 0.00–5.00 mg/L 
according to the method employed.

E-FACED and BSI Scoring
The E-FACED score comprises six variables: history of 

exacerbations in the past year, FEV1%, age, Pseudomonas 
aeruginosa (P. aeruginosa) colonization, radiological extent, and 
dyspnea assessment using the modified Medical Research Council 
(mMRC) scale. The total score is obtained by summing the points 
for each variable, with a range of 0 to 9.

The BSI score includes nine variables: age, body mass index 
(BMI), FEV1%, hospitalizations in the past 2 years, number of 
exacerbations in the past year, dyspnea assessed using the 
mMRC scale, P. aeruginosa colonization, colonization with other 
microorganisms, and radiological extent. The total score ranges 
from 0 to 26.

Ethical Approval
The study was approved by the Ethics Committee of Balıkesir 
University Health Sciences Research Ethics Committee (Date: 
06.05.2025, Decision No: 2025/179).

Statistical Analysis
Continuous variables are presented as mean ± standard deviation. 
Differences between the two groups were analyzed using the t-test 
for normally distributed variables and the Mann-Whitney U test for 
non-normally distributed variables. For analyzing more than two 
groups, ANOVA was used for normally distributed data, and the 
Kruskal-Wallis test was used for non-normally distributed data. 
Correlations were evaluated using Spearman’s rank correlation test. 
A p-value of less than 0.05 was considered statistically significant.

Reporting Guidelines
The study was reported in accordance with STROBE guideline.

Results

The baseline clinical characteristics of the study participants are 
presented in Supplementary Table 1. The mean BSI score was 
7.23 ± 4.92, and the mean E-FACED score was 3.46 ± 2.63. When 
evaluated by disease severity, CRP levels in stable bronchiectasis 
patients increased significantly as severity increased (p=0.005 
for BSI and p=0.020 for E-FACED, respectively). A significant 
correlation was observed between CRP and both the BSI and 
FACED scores (r = 0.28 and 0.24, respectively).

In the subgroup analysis, CRP was significantly correlated with 
Pseudomonas aeruginosa colonization (r = 0.23, p=0.034) and 
FEV1% (r = −0.35, p=0.002) (Table 1).

Exacerbations were significantly correlated with hospitalizations (r 
= 0.51, p<0.001), mMRC dyspnea score (r = 0.57, p<0.001), number 
of affected lobes (r = 0.27, p=0.008), FEV1% (r = −0.44, p<0.001), 
and colonization with other microorganisms (r = 0.25, p=0.011) 
(Table 2).

When patients were categorized into three groups based on the 
coexistence of chronic respiratory diseases—bronchiectasis only 
(n = 47), asthma-bronchiectasis overlap (n = 37), and chronic 
obstructive pulmonary disease (COPD)-bronchiectasis overlap 
(n = 23) -a significant difference was found in the number of 

Table 1. Correlations between CRP and scoring systems/variables

r p

BSI 0.28 0.005

E-FACED 0.24 0.020

%FEV1 -0.37 0.001

Pseudomonas colonization 0.25 0.015

Abbreviations: BSI = bronchiectasy severity index; CRP = c-reactive 
protein; E-FACED = (E: at least one exacerbation requiring 
hospitalization in the previous year, F: FEV1, A: age, C: colonization, 
E: number of affected lobes, D: dyspnea); FEV1 = Forced Expiratory 
volume in the first second.
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exacerbations between the groups (p<0.001) (Table 3). Sub-
group analysis revealed a significant difference between the 
bronchiectasis-only group and the other two groups with comorbid 
chronic airway diseases. However, no significant difference in 
the number of exacerbations was observed between the asthma 
and COPD groups. Regarding CRP, which indicates systemic 
inflammation, no significant difference was observed between the 
three groups (p=0.902).

Finally, no significant correlation was found between the number 
of exacerbations and CRP levels in this study (r = 0.097, p=0.34).

Discussion

In this study, bronchiectasis severity was evaluated using the 
E-FACED and BSI scoring systems, which consist of various 
clinical and radiological variables. CRP levels and exacerbation 
frequencies in patients with stable bronchiectasis were analyzed 
alongside these scoring parameters. Significant correlations were 
identified among CRP levels, E-FACED/BSI scores, FEV1%, and P. 
aeruginosa colonization. Furthermore, the number of exacerbations 
showed significant correlations with E-FACED/BSI scores, FEV1%, 
hospitalization history, mMRC dyspnea score, colonization with 
other microorganisms, and radiological extent.

Bronchiectasis exacerbations are critical events in the clinical 
course of the disease and are integral components of severity 
scoring systems such as BSI and E-FACED.2,3 These scoring tools 
serve as valuable assets for clinicians in assessing prognosis and 
guiding the management of bronchiectasis patients.8 In the present 
study, significant correlations were found between the number of 
exacerbations and both E-FACED and BSI scores (r = 0.56 and 
r = 0.60, respectively). Both scoring systems utilize historical 
exacerbation data. A recent study demonstrated that frequent past 
exacerbations are the strongest predictor of future exacerbations. 
This emphasizes the need for clinicians to focus on the “frequent 
exacerbator” phenotype, as these patients experience higher 
hospitalization rates and increased five-year mortality.9

Data from 21 observational cohort studies comparing patients 
with and without P. aeruginosa colonization has been shown to 
be associated with increased exacerbations, hospitalizations, 
and mortality.10 In a multicenter European study investigating 
the relationship between bacterial infection and exacerbation 
risk during the stable phase, chronic P. aeruginosa infection was 
independently associated with exacerbation frequency.11 However, 
in our study, no significant relationship was found between P. 
aeruginosa colonization and exacerbations. This discrepancy may 
be attributed to the relatively small number of patients with P. 
aeruginosa colonization in our study population. Conversely, we 
identified a significant, albeit weak, positive correlation between 
colonization with other microorganisms and exacerbations (r = 
0.25, p=0.025).

The frequent exacerbator phenotype in bronchiectasis is 
characterized by factors such as low FEV1% and radiological 
severity, both of which independently predict future exacerbation 
frequency.9 Consistent with earlier findings, our study revealed a 
significant correlation among low FEV1%, the number of affected 
lobes, and exacerbation rates.

Regarding systemic inflammation, a previous study reported no 
significant correlation between CRP levels and future exacerbations 
in patients with stable bronchiectasis.12 This finding was highlighted 
in a recent meta-analysis, which emphasized that while systemic 
inflammation may originate from airway inflammation, the host 
inflammatory response plays a more prominent role during an 
exacerbation.13 Similarly, our study found no significant correlation 
between CRP and the number of exacerbations. However, when 
evaluating CRP as an indicator of systemic inflammation, we 
observed significant positive correlations with BSI and E-FACED 
scores and the presence of P. aeruginosa colonization, whereas a 
negative correlation was found with FEV1%.

Recent literature indicates a significant overlap between 
bronchiectasis and other chronic respiratory diseases, with 
approximately 31% of bronchiectasis patients diagnosed with 
asthma and 25% with COPD.14,15 Our study identified similar 
rates of comorbid COPD and asthma. Such comorbidities not 
only complicate the clinical picture during stable phases but 
also influence the frequency, severity, and clinical characteristics 
of exacerbations, thereby impacting overall patient health and 
therapeutic approaches.14,15 Due to the similarity in clinical 
symptoms—such as increased cough, wheezing, dyspnea, and 
sputum changes—distinguishing the specific role of each disease 
during an exacerbation remains a challenge in patients with 
multiple chronic lung conditions.16

Previous research has shown that the risk of exacerbation 
increases when bronchiectasis coexists with other airway diseases. 
A Chinese study comparing patients with bronchiectasis alone to 
those with comorbid asthma found that the presence of asthma 
was independently associated with bronchiectasis exacerbations.17 
Similarly, patients with COPD-related bronchiectasis have been 
shown to have higher exacerbation frequencies compared to 
those without COPD.9,18 In a European cohort study, COPD was 
independently associated with the frequency of bronchiectasis 
exacerbations over a five-year follow-up period.9 Consistent with 

Table 2. Correlations between exacerbation frequency and scoring 
systems/variables

r p

BSI 0.60 <0.001

E-FACED 0.56 <0.001

Number of hospitalizations 0.51 <0.001

mMRC score 0.56 <0.001

Number of affected lobes 0.28 0.008

%FEV1 -0.41 <0.001

Colonization with other 
microorganisms

0.25 0.011

BSI = bronchiectasy severity index; E-FACED = (E: at least one 
exacerbation requiring hospitalization in the previous year, F: FEV1, 
A: age, C: colonization, E: number of affected lobes, D: dyspnea); 
FEV1 = forced expiratory volume in the first second; mMRC = medical 
research council.

Abbreviations: COPD = Chronic Obstructive Pulmonary Disease: CRP = C-reactive protein.

Table 3. Relationship between chronic respiratory comorbidities, exacerbations, and CRP

Bronchiectasis only

n = 47

Asthma-bronchiectasis

n = 37

COPD-bronchiectasis

n = 23
p

Exacerbation numbers 0.70 ± 0.88 2.94 ± 2.21 3.54 ± 2.40 <0.001

CRP 10.86 ± 10.25 11.99 ± 12.45 11.31 ± 7.76 0.902
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these reports, our study demonstrated that the frequency of 
exacerbations was significantly higher in bronchiectasis patients 
with comorbid asthma or COPD.

Limitations

Our study has several limitations that should be acknowledged. First, 
the relatively small sample size may have limited the statistical 
power required to fully elucidate the impact of critical parameters, 
such as P. aeruginosa colonization, on exacerbation rates. Second, 
the retrospective recording of exacerbation frequencies may have 
introduced recall bias. Third, systemic inflammation was assessed 
through a single-point CRP measurement, which may not fully 
reflect the dynamic nature of the inflammatory process over time. 
Finally, the inability to fully determine the microbiological profile in 
patients who could not produce sputum may have influenced the 
strength of the observed relationship between severity scores and 
exacerbations.

Conclusion

This study demonstrates that the BSI and E-FACED scoring systems, 
utilized to determine disease severity in patients with non-cystic 
fibrosis bronchiectasis, reflect not only the clinical prognosis but 
also CRP levels, an indicator of systemic inflammation. It was 
observed that systemic inflammation increases in correlation with 
the severity of bronchiectasis. In particular, low FEV1% values and P. 
aeruginosa colonization were found to be the factors most strongly 
associated with the systemic inflammatory load. The absence 
of a direct correlation between the frequency of exacerbations 
and CRP levels suggests that systemic inflammation during the 
stable period represents existing structural damage and chronic 
bacterial load rather than the immediate risk of exacerbation. The 
presence of comorbid asthma and COPD significantly increases 
the frequency of exacerbations. This situation may indicate that 
bronchiectasis patients with concomitant chronic airway diseases 
require more aggressive exacerbation management compared 
to those with bronchiectasis alone. In the management of stable 
bronchiectasis patients, BSI and E-FACED scores are reliable 
tools for understanding both the functional status and the 
inflammatory load of the patient. However, especially in individuals 
with comorbid chronic airway disease, there is a need to develop 
personalized treatment strategies beyond scoring systems to 
reduce exacerbations.
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