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Background: Bronchiectasis, a respiratory ailment, significantly impacts the life expectancy of individuals. This study aimed to
explore the prevalence of multidrug-resistant organisms (MDROs) among bronchiectasis patients, the resistance patterns within
various antibiotic classes, and the associated factors with these organisms.

Methods: A retrospective observational analysis was conducted on adult bronchiectasis patients attending clinics at Jordan University
Hospital. The diagnosis of bronchiectasis was established through lung Computerized Tomography (CT) scans and clinical symptom
assessment.

Results: The study encompassed 235 patients, revealing a notably higher occurrence of MDROs among non-cystic fibrosis patients
compared to their counterparts (P-value=0.001). Additionally, MDROs showed significant associations with the usage of inhaled beta
agonists, anti-cholinergics, corticosteroids, and inhaled antibiotics (P-value<0.050). Patients with MDROs experienced a significantly
elevated mean number of hospitalizations, exacerbations, and antibiotic courses compared to their counterparts (P-value<0.050).
Moreover, those with MDROs exhibited a higher incidence of requiring O2 device support and faced an increased risk of mortality
(P-value<0.050).

Conclusion: The observational nature of our study limits the associations in our study. However, we provided evidence that it is
imperative for clinicians to assess their bronchiectasis patients for MDRO risk factors, facilitating appropriate initial antibiotic
selection. Nevertheless, the validation of MDRO risk factors necessitates further exploration through larger studies with extended
follow-up periods.
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Introduction
Bronchiectasis, a chronic and severe lung condition, manifests through a persistent cough, excessive sputum, and
recurrent chest infections, often accompanied by wheezing, chest pain, and systemic symptoms.' Computed tomography
scans are used to confirm the diagnosis, which is based on the persistent dilatation of the bronchi as seen
radiographically.? A computed tomography scan confirms the diagnosis.”> When an underlying cause cannot be identified
in around half of the cases, bronchiectasis is divided into two categories: cystic fibrosis and non-cystic fibrosis.' Inhaled
corticosteroids, bronchodilators, physical therapy, patient education, and long-term antibiotics are all part of the care of
bronchiectasis.'

Multidrug-resistant (MDR) microorganisms represent a serious danger to global health, increasing morbidity and
death and placing a heavy financial strain on healthcare systems.> These drug-resistant infections, which are frequently

International Journal of General Medicine 2025:18 391—402 391
Received: 4 October 2024 © 2025 Al Oweidat et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/
AT terms.php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http:/creativecommons.org/licenses/by-nc/3.0/). By accessing

Accepted: 15 January 2025
Published: 25 January 2025

the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed.
For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0000-0001-9335-9167
http://orcid.org/0000-0003-0863-8941
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com

Al Oweidat et al

linked to antibiotic misuse, can originate from nosocomial as well as community-acquired sources.* MDR infections are
more common in patients with long-term respiratory conditions, such as bronchiectasis, than in the general population.’
Haemophilus influenzae, Streptococcus pneumoniae, Pseudomonas aeruginosa, and, to a lesser extent,
Enterobacteriaceae are common MDR pathogens in bronchiectasis patients.® Because there are few antibiotic choices
available, the emergence of multidrug resistant (MDR) organisms is a major and potentially fatal worry. Among patients
with bronchiectasis, Pseudomonas aeruginosa and extended-spectrum beta-lactamase (ESBL) Enterobacteriaceae are
commonly found.®

Previous studies in western countries demonstrated that the prevalence of MDR was 20% with the most prevalent
organism being pseudomonas aeruginosa followed methicillin resistant staphylococcus aureus (MRSA) while data from
eastern countries suggest that MRSA and ESBL Klebsiella pneumoniae are more common than pseudomonas aeruginosa
suggesting variation in the prevalence of MDR and the organisms associated with it.

Despite a scarcity of studies exploring the risk factors for MDR microorganisms in bronchiectasis patients, particu-
larly in the Middle East, this study was initiated to address this critical gap.® The research intends to investigate the
characteristics related with the isolation of multi-drug resistance bacteria during bronchiectasis exacerbations and
evaluate their clinical impact on outcomes, taking into account the fact that risk factors can differ depending on
geographic locations, genetics, and ethnicity. The theory suggests that routine therapies and previous medical interactions
are associated with MDR exacerbations, and that reducing the use of unnecessary antibiotics may be made easier by
having a better understanding of these aspects.

Methods

We carried up a retrospective observational analysis of adult patients with bronchiectasis who visited our clinics between
2014 and 2022 at the Jordan University Hospital (JUH), a tertiary referral university hospital in Amman, Jordan. Patients
from primary care, other hospitals, other specializations, or any other medical facilities are referred to our particular
specialist clinic. A Computerized Tomography (CT) scan of the lungs and clinical signs were used to diagnose
bronchiectasis. Patients who had their first exacerbation and needed hospitalization or antibiotic therapy were included
in our study; any further exacerbations were excluded from the analysis. Ages under eighteen and severe immunosup-
pression, including those undergoing chemotherapy or immunosuppressive medication, as well as cancer patients, were
the exclusion criteria.

This study was conducted in concordance with human ethical practices and the declaration of Helsinki. The
Institutional Review Board (IRB) at the University of Jordan approved the conductance of this study and waived the
need for informed consent (IRB# 10/2022/2493).

Study Protocol

Data on the patients’ smoking habits, demographics, and concomitant conditions—such as diabetes, asthma, COPD, heart
disease, kidney, liver, and history of tuberculosis infection—were gathered. Additionally, information was gathered on
the number of antibiotic courses used in the preceding year, the number of bronchiectasis exacerbations that occurred in
the previous year, and the FACED scores for bronchiectasis. Proton pump inhibitors, corticosteroids, theophylline,
inhaled/nebulized antibiotics, bronchodilators, and other chronic and concurrent medication use were noted.

Exacerbation Definition and Follow-up

Exacerbation was characterized as a sudden alteration in sputum attributes (such as heightened volume, alterations in
viscosity, or increased purulence), accompanied by or without escalated dyspnea, subsequent to the exclusion of other
potential causes. This also involved the necessity for a new antibiotic regimen or hospitalization. The decision to admit to
the hospital, Intensive Care Unit (ICU) admission, and the utilization of oxygen-related devices, including intubation,
was at the discretion of the attending physician. Throughout the exacerbation episode, data collection included informa-
tion on complications, both invasive and noninvasive mechanical ventilation, and 1-year mortality. The duration of
hospitalization was documented for patients admitted to the hospital.
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Microbiological Evaluation and Diagnosis

The microbiological diagnosis relied on sputum samples. A sputum sample was deemed acceptable if it exhibited more
than 25 leukocytes and fewer than 10 squamous cells per low-power microscope field. The identical methodologies
employed in prior publications were applied for confirming the presence of microorganisms.” The Kirby-Bauer disk
diffusion method was utilized to assess antimicrobial susceptibility, employing either Muller-Hinton or sheep blood agar
based on the growth requirements of the microorganism. The resistance was determined based on the zone inhibition
diameter using the standardized charts for each antibiotic. Multidrug Resistant Organisms (MDROs) were classified
according to the criteria set by the Centers for Disease Control and Prevention (CDC) which defined MDRO as
microorganisms, primarily bacteria, exhibiting resistance to one or more classes of antimicrobial agents.®

Data Analysis

Patient data was inputted into Microsoft Office Excel 2019 and subsequently imported into IBM SPSS v.25 software for
analysis. Continuous variables were presented as mean and standard deviation, while categorical variables were
expressed as counts and percentages. The comparison between patients with Multidrug Resistant Organisms (MDROs)
in their cultures and those without was conducted using the chi-square test and 7-test, as deemed appropriate. A P-value
below 0.05 was considered statistically significant for all the conducted tests.

Results

Characteristics of the Included Patients

Among the 235 patients included, 52.8% were male, with a mean age of 58.57 + 19.37 years. Additionally, 11.4% were
smokers. Hypertension was present in 50.8% and diabetes in 44.3% of the patients. COPD and asthma were reported in
14.4% and 27.5% of the patients, respectively. Furthermore, 17.9% had pulmonary hypertension, and 1.3% had a history
of pulmonary tuberculosis. The majority (86.8%) had non-cystic fibrosis bronchiectasis. Commonly used medications
included inhaled corticosteroids (71.9%), beta agonists (69.8%), and oral antibiotics (61.3%). The average number of
hospitalizations and exacerbations in the last year was 0.61 = 1.27 and 0.80 £+ 1.59, respectively. On average, patients
received 0.78 = 1.61 courses of antibiotics in the last year, with a mean FEV1 of 73.84 + 26.34. The mean FACED score
was 3.05 + 1.95. Table 1 describes the characteristics of the included patients.

Patients Outcomes in the Hospitalization

Complications during hospitalization occurred in 36.9% of patients, with 10.1% requiring admission to the ICU.
Additionally, 28.9% needed O2 support, and 4.6% required intubation. The mean total length of hospital stay was
6.56 + 9.00 days, with 5.6% mortality (Table 2).

Microbiological Profile and Antibiotic Resistance Patterns of the Patients’ Culture
The most commonly isolated microorganisms from patient cultures were Candida albicans (20%), Pseudomonas
aeruginosa (7%), and Staphylococcus aureus (3%) (Figure 1). MDROs were found in 9.8% of cultures, with
Pseudomonas aeruginosa (70%), Candida albicans (48%), and Staphylococcus aureus (22%) being the most common
(Figure 2). Resistance was most frequently observed against beta-lactams (6%), quinolones (4%), and glycopeptides
(Figure 3).

Differences Between Patients Who Had MDRs and Patients Who Did Not Have
MDRs in Their Cultures

In the analysis regarding the differences between patients who had MDROs and patients who did not have it, MDROs
was significantly more common among non-cystic fibrosis patients (65.2%) compared to their counterparts (34.8%)
(P-value=0.001). Furthermore, MDROs were significantly associated with the use of inhaled beta agonists, anti-
cholinergics and corticosteroids (P-value=0.017, 0.005, 0.028). The majority of the patients who had MDROs were
using inhaled beta agonists (91.3%), anti-cholinergic (60.9%) and corticosteroids (91.3%). In comparison, patients who
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Table 1 The General Demographics of the Participants

Variable Response Frequency | Percentage
%)
Sex Male 124 52.8
Female 1 47.2
Smoking No 209 88.6
Yes 27 11.4
Hypertension No 16 49.2
Yes 120 50.8
Diabetes Mellitus No 131 55.7
Yes 104 443
COPD No 202 85.6
Yes 34 14.4
Heart Failure No 193 85.0
Yes 34 15.0
Pulmonary Hypertension No 192 82.1
Yes 42 17.9
Asthma No 171 72.5
Yes 65 27.5
Pulmonary Tuberculosis No 233 98.7
Yes 3 1.3
Renal Diseases No 212 88.3
Yes 24 10.2
Liver Diseases No 212 88.3
Yes 24 10.0
Type of Bronchiectasis No 203 86.8
Yes 31 13.2
Multi-drug Resistant Organisms No 211 90.2
Yes 23 9.8
Medications Beta Agonist 164 69.8
Anti Cholinergic 82 349
Inhaled Corticosteroids 169 719
Oral Corticosteroids 108 46.0
Oral Antibiotics 147 61.3
Inhaled Antibiotics 2 0.8
Proton Pump Inhibitors 142 60.4

(Continued)
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Table 1 (Continued).

Variable Response Frequency | Percentage
(%)

Extension on CT Scan Less than 2 lobes 142 63.4
2 Lobes or More 82 36.6

Variable Mean SD Range

Age (years) 58.57 19.37 18-95

Number of Hospitalizations in the Last Year 0.6l 1.27 =11

Number of Exacerbations in the Last Year 0.80 1.59 I-11

Courses of Antibiotics in the Last Year 0.78 1.6l 0-10

FEVI 73.84 26.34 15-135

FACED Score 3.05 1.95 0-8

Abbreviations: COPD, chronic obstructive pulmonary disease; CT, computed topography; FACED, FEVI, Forced Expiratory

Volume in the first second.

Table 2 Patients Outcomes in the Hospitalization

Variable Response Frequency Percentage
(%)
Follow up Complications No 149 63.1
Yes 87 36.9
ICU Admission No 178 89.9
Yes 20 10.1
Need of O2 Devices No 162 71.1
Yes 66 289
Type of O2 Device BiPAP 40 17.3
Intubation I 4.6
Nasal Canula 15 6.3
Death No 218 94.4
Yes 13 5.6
Variable Mean | SD Range
Length of Hospital Stay 6.56 | 9.00 1-85

Abbreviation: ICU, intensive care unit.

did not have MDROs were using inhaled beta agonists (67.1%), anti-cholinergic (31.4%) and corticosteroids (69.5%) in
lower percentage. Moreover, patients with MDROs had a significantly higher percentage of inhaled antibiotics use
(4.3%) compared to their counterparts (0.5%) (P-value=0.050). Also, patients with MDROs needed O, devices support in
higher percentage (47.8%) compared to the other group (27.1%) (P-value=0.038). Furthermore, significantly higher
percentage of patients with MDROs died (17.4%) compared to patients without MDROs (4.4%) (P-value=0.010). The
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Figure | Distribution of Microorganisms in Patients Cultures.
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Figure 2 MDROs Isolated from the Patients Cultures. The resistance was determined based on the zone inhibition diameter using the standardized charts for each
antibiotic. Multidrug Resistant Organisms (MDROs) were classified according to the criteria set by the Centers for Disease Control and Prevention (CDC) which defined
MDRO as microorganisms, primarily bacteria, exhibiting resistance to one or more classes of antimicrobial agents.

mean number of hospitalization and exacerbations was significantly higher among patients with MDROs compared to
their counterparts (P-value=0.000, 0.004). In addition, patients with MDROs had significantly higher mean number of
antibiotic courses used in the last year before the culture (1.83 + 2.33) compared to the other group (0.66 + 1.47)
(P-value=0.001) (Table 3).
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Bronchiectasis, a respiratory condition, has a considerable

significant economic burdens on healthcare systems.'®
(MDROs), have been recognized in the literature as contributors to increased morbidity and mortality among patients
with bronchiectasis.” The main aim of this study was to examine the prevalence of MDROs among individuals with

Table 3 Differences in the Demographics Between Patients Who Had MDRs Cultures and
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impact on both life expectancy and quality of life,” placing

Various factors, including multidrug-resistant organisms

MDRs (n=23) | Not MDRs (n=210) | P-value
Gender Male 11 (47.8) 111 (52.9) 0.646
Female 12 (52.2) 99 (47.1)
Age 55.13 £21.52 | 59.08 + 19.06 0.353
Smoking No 18 (78.3) 198 (89.6) 0.107
Yes 5(21.7) 22 (10.4)
Hypertension No 13 (56.5) 102 (48.3) 0.456
Yes 10 (43.5) 102 (51.7)
Diabetes No 14 (60.9) 116 (55.2) 0.606
Yes 9 (39.1) 94 (44.8)
Heart Failure No 18 (78.3) 173 (85.6) 0.349
Yes 5(21.7) 29 (14.4)
Pulmonary Hypertension | No 18 (78.3) 172 (82.3) 0.633
Yes 5(21.7) 37 (17.7)
(Continued)
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Table 3 (Continued).

MDRs (n=23) | Not MDRs (n=210) | P-value

Chronic Kidney Disease No 17 (73.9) 175 (82.9) 0.284
Yes 6 (26.1) 36 (17.1)

Liver Disease No 22 (95.7) 189 (89.6) 0.352
Yes 1 (43) 22 (10.4)

COPD No 19 (82.6) 181 (85.8) 0.682
Yes 4 (17.4) 30 (14.2)

Asthma No 15 (65.2) 154 (73.0) 0.430
Yes 8 (34.8) 57 (27.0)

Pulmonary Tuberculosis No 22 (95.7) 209 (99.1) 0.169
Yes 1 (43) 2 (0.9)

Type of Bronchiectasis Cystic Fibrosis 8 (34.8) 22 (10.5) 0.001*
Non-cystic Fibrosis | 15 (65.2) 187 (89.5)

Pseudomonas Isolation No 9 (40.9) 109 (51.7) 0.337
Yes 13 (59.1) 102 (48.3)

Beta Agonist 21 (91.3) 141 (67.1) 0.017%*

Anti Cholinergic 14 (60.9) 66 (31.4) 0.005*

Inhaled Corticosteroids 21 (91.3) 146 (69.5) 0.028*

Oral Corticosteroids 8 (34.8) 99 (47.1) 0.259

Oral Antibiotics 17 (77.3) 128 (62.1) 0.l6l

Inhaled Antibiotics 1 (43) 1 (0.5) 0.050%*

Follow-up Complications | No 13 (56.5) 135 (64.0) 0.481
Yes 10 (43.5) 76 (36.0)

ICU Admission No 17 (85.0) 159 (90.3) 0.455
Yes 3 (15.0) 17 (9.7)

Use of O2 Devices No 12 (52.2) 148 (72.9) 0.038*
Yes 11 (47.8) 55 (27.1)

Death No 19 (82.6) 197 (95.6) 0.010%
Yes 4 (17.4) 9 (44)

FACED Severity Mild-moderate 18 (78.3) 172 (81.5) 0.704
Severe 5(1.7) 39 (18.5)

Number of Hospitalizations in the Last Year 1.6l £1.70 049 = 1.16 0.000*

Number of Exacerbations in the Last Year 1.70 £ 2.14 0.69 + 1.49 0.004*

(Continued)
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Table 3 (Continued).

MDRs (n=23) | Not MDRs (n=210) | P-value
Number of Courses of Antibiotics in the Last 1.83 +2.33 0.66 + 1.47 0.001*
Year
FEVI 80.06 + 2448 | 73.33 + 2650 0.320
Length of Stay 8.86 + 8.96 6.33 £ 9.02 0.216
FACED Score 335+ 1.87 3.07 £ 1.94 0.514

Note: *p-value<0.050.
Abbreviations: COPD, chronic obstructive pulmonary disease; FACED, FEVI, Forced Expiratory Volume in the
first second; ICU, intensive care unit.

bronchiectasis, analyze resistance patterns across different antibiotic classes, and investigate the factors associated with
the presence of these organisms.

The overall mortality for the disease one year after exacerbation was estimated at 3%.'" However, the mortality rates
escalated to over 10% after 5 years post-diagnosis and surpassed 20% after more than 10 years of follow-up.'*"* In our
cohort, the 1-year mortality following exacerbation was 5.6%, aligning with literature reports that range from 3% to
6%.'"'3 Candida albicans, Pseudomonas aeruginosa, and Staphylococcus aureus were identified as the most frequently
isolated organisms during exacerbations.

Regarding the prevalence of Multidrug Resistant Organisms (MDROs), our study found a rate of 9.8% among
patients’ cultures. A previous study conducted in Bangladesh reported a higher rate of 34%,'* and another study in Spain
found a rate of 20%.° The lower prevalence of MDROs might stem from the characteristics of our population as our
population is considered younger with lower prevalence of comorbidities which reduce the prevalence of MDROs.
However, systematic review and meta-analysis indicated a 13% MDRO rate in bronchiectasis patients, consistent with
our findings.'> Additionally, a multicentric study involving 3193 patients demonstrated a MDRO rate of less than 10%."°
The variability in the literature regarding MDRO rates may be attributed to differences in sample sizes, the types of
pneumonia leading to exacerbations, and the guidelines used to define MDROs.'® The systematic review highlighted that
studies including patients with exacerbations due to hospital-acquired pneumonia and ventilator-acquired pneumonia
reported higher MDRO rates.'” In our analysis, Pseudomonas aeruginosa emerged as the most prevalent MDRO,
followed by Candida albicans and Staphylococcus aureus. This aligns with previous research emphasizing
Pseudomonas aeruginosa as the predominant isolate in bronchiectasis patients.'"!”'® However, it’s crucial to note that
Candida albicans was not consistently considered in many of these studies. Furthermore, our analysis revealed that
MDROs exhibited resistance to beta-lactams, quinolones, and glycopeptides, consistent with previous analyses where
these antibiotics were commonly resisted, especially among respiratory pathogens.'® The pathophysiology underlying
MDROs in bronchiectasis patients is hypothesized to arise from alterations in the lower airways, promoting shifts in
microbiota and the emergence of pathogenic microorganisms.?’ This disruption initiates a cycle of tissue damage,
infection, immune responses, and inflammation, leading to the emergence of hypermutant microorganisms.”® The use
of antibiotics during this cycle is believed to selectively preserve organisms resistant to antibiotics, contributing to the
elimination of normal microbiota.*

Our findings reveal a notably higher prevalence of multidrug-resistant organisms (MDROs) in non-cystic fibrosis
bronchiectasis patients compared to those with cystic fibrosis. This disparity between the two bronchiectasis populations
can be attributed to variations in colonizing organisms. Typically, Staphylococcus aureus, Pseudomonas aeruginosa, and
Burkholderia cepacia complex are prevalent in cystic fibrosis bronchiectasis patients, while Haemophilus influenzae and
Pseudomonas aeruginosa predominate in non-cystic fibrosis bronchiectasis cases. In our cohort, the use of inhaled
antibiotics was associated with an elevated MDRO rate, consistent with findings from previous studies.® Patients with
MDROs experienced a higher average of hospitalizations and exacerbations in the preceding year, aligning with existing

literature.*'* The increased frequency of exacerbations and hospitalizations among bronchiectasis patients indicates
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greater disease severity, a factor considered in FACED and BSI scores.”’ This heightened severity was linked to an
elevated MDRO rate, contributing to the reinforcement of the vicious cycle mentioned earlier and an increase in rates of
highly resistant organisms, such as Staphylococcus aureus and Pseudomonas aeruginosa.””>* Additionally, patients with
MDROs had a significantly higher average number of antibiotic courses in the past year compared to their counterparts,
a phenomenon well-established in the literature where antibiotic use selectively promotes MDRO survival.”® Notably, the
use of inhaled beta agonists, anticholinergics, and corticosteroids was significantly associated with higher MDRO rates.
Metersky et al reported a similar association between inhaled corticosteroid use and Pseudomonas aeruginosa coloniza-
tion in healthcare-associated pneumonia.>> The immunosuppressive effects of inhaled corticosteroids are recognized
contributors to increased disease severity and infection incidence.”> However, it’s crucial to acknowledge that patients
with more severe disease may use corticosteroids more frequently, potentially introducing channelling and confounding
biases into this relationship.

Patients with Multidrug Resistant Organisms (MDROs) required the use of O2 devices more frequently during their
hospital stay compared to their counterparts. Additionally, those with MDROs had a significantly higher rate of death
within 1 year of the exacerbation. These findings suggest that MDROs are associated with severe exacerbations and serve
as an important indicator of disease progression.

It is important to highlight that some clinical care practices such as antibiotic stewardship has a great potential in
slowing the development of antibiotic resistance. An example of these practices includes accurate diagnosis of infection,
correct drug or combination of drugs to target specific pathogens, proper drug dosage to achieve efficacy while limiting
toxicity and appropriate treatment duration.{Shapiro, 2014 #36} In addition, it is fundamental to highlight that these
practices should not be only applied in the hospital settings but also outside it as over half of outpatient antibiotic
prescription might not be appropriate. {Polk, 1999 #35}

While our study is among the few in the literature investigating factors associated with MDROs in bronchiectasis
patients, several limitations need acknowledgment. Firstly, the retrospective design of our study allows for associations to
be inferred but not causation. Thus, future prospective cohort studies are needed to identify causal risk factors and detect
disease progression. In addition, our samples were mainly sputum derived yet other sample types can be more accurate.
Secondly, the single-center design restricts the generalizability of our findings. Thirdly, pathogen identification primarily
relied on conventional microbiological tests, and invasive respiratory samples were only obtained if deemed necessary by
the attending physician. Additionally, sputum lacked quantitative bacteriology measurements with colony counts to
assess the burden of MDROs. Confounding bias is another limitation which can explain our finding about corticosteroids
use and MDROs. Lastly, due to the cohort’s size, a secondary analysis to identify specific risk factors for each

microorganism was not feasible.

Conclusions

In conclusion, MDROs are common among patients with bronchiectasis with a rate of around 10%. Also, we identified
several risk factors associated with MDROs including non-cystic fibrosis bronchiectasis, number of exacerbations and
hospitalizations in the past year, number of antibiotic courses used in the last year, the use of inhaled antibiotics, beta
agonists, anti-cholinergic and corticosteroids. Additionally, we found a significant association between MDROs and
increase in 1 year mortality and need of O, devices. This data is important to guide clinicians toward the initial antibiotic
therapy in exacerbations of bronchiectasis. Clinicians should apply targeted screening protocols and assess their patients
regarding the risk factors of MDROs to appropriately select the initial antibiotics and to safely avoid unnecessary anti-
MDROs coverage. However, further validation of MDROs risk factors by larger studies with longer periods of follow up
is needed.
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