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CORRESPONDENCE

The Impact of the COVID-19 Pandemic on
Exacerbations and Symptoms in Bronchiectasis:
A Prospective Study

To the Editor:

The underlying mechanisms leading to bronchiectasis symptoms and
exacerbations are poorly understood. Recent data suggest that daily
symptoms such as cough and sputum are linked to airway bacterial
load and corresponding neutrophilic inflammation (1–3). In contrast,
recent data have also suggested that bronchiectasis exacerbations arise
because of changes in the interactions between pathogens in the
airway microbiome that may be disrupted by viral infections (4).
Respiratory viruses can be identified during exacerbations in up to
50% of patients with bronchiectasis (5). The coronavirus disease
(COVID-19) pandemic resulted in the introduction of social
distancing andmitigation measures that have reduced person-to-
person interactions worldwide (6). This has reduced the circulation of
respiratory viruses such as influenza and rhinovirus, which are
commonly identified in exacerbations of bronchiectasis (5). The
COVID-19 pandemic therefore represents a “natural experiment” to
test the hypothesis that many bronchiectasis exacerbations are related
to external exposures whereas daily chronic symptoms such as cough
and sputum are more “intrinsic.” In this study, we therefore
hypothesized that social distancing during 2020 would be associated
with reduced reported exacerbations but no change in the chronic
symptoms typically experienced during stable state.

We performed a prospective observational study embedded
within the EMBARC (EuropeanMulticentre Bronchiectasis Audit
and Research Collaboration) registry of patients with computed
tomography–confirmed bronchiectasis who were enrolled at
Ninewells Hospital in Dundee, United Kingdom. Patients were
enrolled between June 2019 and February 2020 as part of a study to
validate a novel patient-reported outcomemeasure (the
Bronchiectasis Impact Measure [BIM]) that has recently been
reported (Ethical Approval Number: 19/NW/03/64) (7).

An amendment to the protocol was made at the onset of the
COVID-19 pandemic to administer additional BIM and “Quality
of Life Questionnaire–Bronchiectasis” questionnaires during the
UK’s first lockdown period as a measure of symptoms during a
period of social distancing. COVID-19 data collection for
symptoms took place from May to July 2020. Patient symptoms
during lockdown were compared with those from their most
recent stable prelockdown symptom questionnaire. All
questionnaires were performed while patients were clinically
stable and free from exacerbation. Exacerbation frequency from
23 March 2018 to 22 March 2019, from 23 March 2019 to 22
March 2020, and from 23 March 2020 to 22 March 2021 was
recorded through the EMBARC registry (8). Dates were selected
so that the 2020/2021 period started with the beginning of the first
national lockdown in the UK. Exacerbations were reported by
patients and verified by prescription for antibiotics. Symptom
and exacerbation data were not normally distributed and so
are compared using a Wilcoxon paired signed rank test.
Negative binomial regression was used to model exacerbation
rates over time.

We included 173 patients in the original study. Nineteen patients
were lost to follow-up, and seven patients died, resulting in the 147
patients that are included in the present analysis. The median
(interquartile range) age was 70 (64–75) years, and 84 (57.1%)
patients were female. The mean baseline FEV1 value was 84.0%
predicted (SD, 28.4). The median bronchiectasis severity index score
was 6 (4–9). Sixty-four (43.5%) patients hadHaemophilus influenzae
chronic infection, and 25 (17.0%) patients had Pseudomonas
aeruginosa chronic infection. Of the patients, 82.1% reported that
they were “shielding” during the pandemic. “Shielding” was used to
describe recommended additional protective measures encouraged in
the UK for people who were at high risk and extremely vulnerable,
including leaving their homes as seldom as possible and minimizing
all person-to-person contact. Only two patients in the cohort had
PCR-confirmed severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) infection.

There was a statistically significant reduction in the frequency of
reported exacerbations during the lockdown period. The number of
exacerbations per patient per year was 2.08 in 2018/2019, 2.01 in
2019/2020, and 1.12 in 2020/2021. Figure 1 shows that the number of
patients experiencing no exacerbations over a 12-month period
increased from 22.4% in 2018/2019 and 25.6% in 2019/2020 to 52.3%
in 2020/2021. Paired data between years was compared using the
Wilcoxon matched pair signed rank test, demonstrating a significant
reduction in exacerbations between 2020/2021 and both 2018/2019
and 2019/2020 (P, 0.0001 for both comparisons). The proportion of
patients experiencing a hospitalization due to severe exacerbation was
8.8%, which was lower than 14.3% and 16.3% in the 2 previous years,
respectively. We analyzed which clinical parameters were associated
with continuing to have exacerbations during 2020/2021 in a negative
binomial model, and significant associations were found for prior
exacerbation frequency (rate ratio [RR], 1.20; 95% confidence interval
[CI], 1.07–1.35; P=0.002) and chronic P. aeruginosa infection (RR,
1.78; 95% CI, 1.01–3.14; P=0.047).

After adjusting for prior exacerbation history, patients with more
severe symptoms were more likely to experience exacerbations during
2020/2021, including sputum production (RR, 1.14; 95% CI,
1.05–1.24; P=0.002), dyspnea (RR, 1.11; 95% CI, 1.02–1.21;
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P=0.018), tiredness (RR, 1.14; 95% CI, 1.04–1.24; P=0.004), activity
(RR, 1.13; 95% CI, 1.03–1.23; P=0.007), overall health (RR, 1.11; 95%
CI, 1.02–1.21; P=0.022), and control (RR, 1.12; 95% CI, 1.03–1.22;
P=0.006). The only domain that was not significantly associated with
exacerbations was cough (RR, 1.08; 95% CI, 0.99–1.18; P=0.07).

Comparing patients’ symptoms using the BIM before and
during lockdown, we found no significant differences in the impact of
cough, sputum, dyspnea, tiredness, activity, overall health, control,
and exacerbations on patient quality of life (Table 1). This was also
noted in the “Quality of Life Questionnaire–Bronchiectasis”
questionnaire, in which no significant change was seen in the
respiratory symptoms score that was completed alongside the BIM at
each time point. It should be noted that the BIM questionnaire asks
about the impact of exacerbations on quality of life, not the frequency
of exacerbations.

In summary, bronchiectasis exacerbation frequency had a
markedly greater reduction betweenMarch 2020 andMarch 2021
than it did during the same time period in the prior 2 years.

Respiratory symptoms were unchanged from the prepandemic period
to the pandemic period. Our data support a key role for external
environmental factors in the pathogenesis of bronchiectasis
exacerbations. Although a reduction in circulating viruses is the most
likely reason for reduced exacerbation frequency (5), there are other
potential contributors to our findings, including reductions in traffic-
related air pollution, which were documented during the lockdown
periods (9). Although reduced access to health care—or avoidance of
healthcare contacts by patients—is a potential alternative explanation
for our findings, this seems less likely because access to primary and
secondary care were largely maintained in the region via virtual
appointments during the study period. Wemight also expect that, if
patients had exacerbations that were not treated, we would see a
deterioration in symptoms or an increase in severe exacerbations
requiring hospitalization, neither of which was observed. Results of
our study are consistent with observations in other diseases, such as
chronic obstructive pulmonary disease, for which exacerbation
frequency has decreased during lockdown periods (10). Our study

100

0

1

2

3+

80

60

40

20

0
2018–19 2019–20 2020–21

Exacerbations per year

N
um

be
r 

of
 p

at
ie

nt
s

Figure 1. Absolute number of patients experiencing 0, 1, 2, and 31 exacerbations per year during the 3 years of observation (n=147 total
patients for each year).

Table 1. Change in Disease Impact during the Prepandemic Period and the Pandemic Period

Questionnaire Symptom Before Lockdown Lockdown P Value

BIM Cough 4.0 (1.1–7.0) 3.1 (1.0–7.0) 0.19
Sputum 3.7 (1.0–7.0) 3.8 (1.0–7.0) 0.89
Dyspnea 5.0 (1.5–75) 4.9 (2.0–7.5) 0.19
Tiredness 6.0 (2.0–8.0) 5.0 (2.6–8.0) 0.79
Activity 4.0 (1.0–8.0) 4.0 (1.0–7.0) 0.67

Overall health 3.0 (1.0–7.0) 4.0 (1.0–7.0) 0.31
Control 3.0 (1.0–7.0) 3.0 (1.0–7.0) 0.95

Impact of exacerbations 3.0 (1.0–8.0) 3.9 (1.0–7.0) 0.82
Quality of Life Bronchiectasiis Questionnaire Respiratory symptoms score 70.4 (55.6–81.5) 70.4 (51.9–81.5) 0.56

Definition of abbreviation: BIM=Bronchiectasis Impact Measure.
Patients’ most recent stable BIM questionnaire and their “lockdown” questionnaire performed during June/July 2020 are compared. Symptom
data are presented as median (interquartile range). P values were calculated by Wilcoxon paired signed-rank test.
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has limitations, including a single-center design, its relatively small
sample size, and the lack of data on viruses at exacerbation to confirm
the mechanism of exacerbation reduction. Our study also has unique
strengths in that we could perform symptom and exacerbation
assessments in a standardized fashion within a cohort established
before the pandemic.

In summary, social distancing measures during the first 12
months of the COVID-19 pandemic were associated with a marked
reduction in bronchiectasis exacerbations but no change in individual
chronic respiratory symptoms.�
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Long-Term Exposure to Particulate Matter Air
Pollution and Chronic Rhinosinusitis in
Nonallergic Patients

To the Editor:

Chronic rhinosinusitis (CRS) is a debilitating condition affecting
millions of adults and is associated with depression, anxiety, impaired
sleep, and low quality of life (1). Although its pathogenesis remains
unclear, recent epidemiological studies have implicated
environmental exposures in CRS (2). Indeed, airborne particulate
matter<2.5mm in aerodynamic diameter (PM2.5) exacerbates lower
airway conditions causing inflammation (3). Whether PM2.5 has
similar effects in the upper airway, as might be expected by the
“unified airway” concept, has not been demonstrated. In prior mouse
studies, we found that PM2.5 exposure causes type 2 eosinophilic
sinusitis, but human data are limited (4). Thus, the purpose of this
study was to determine whether airborne PM2.5 exposure is
associated with the development of CRS. Data were extracted from
the outpatient otolaryngology clinics at an academic medical center
and analyzed via a case–control approach. The study was approved
by the institutional review board of the Johns Hopkins University
School of Medicine.

Cases were defined as new patients aged>18 years diagnosed
with a CRS ICD-10 code by a board-certified otolaryngologist using
nasal endoscopy and computed tomography (CT) scans. Patients
who gave a history of environmental allergy were excluded. Two
control subjects without such diagnosis codes and with clear sinus CT
scans were selected for each case using the nearest neighbor strategy
to match for age, sex, race, and date of CRS diagnosis. Clinical
characteristics were extracted, together with the onset of CRS, defined
as diagnosis date. Ambient PM2.5 exposure levels were estimated
based on validated prediction models (5). Briefly, machine learning
approaches that incorporated meteorological measurements, land-use
terms, satellite-based measurements, and simulation outputs from a
chemical transport model were used to predict daily PM2.5

concentrations. We calculated mean PM2.5 exposures for each patient
based on their residential address postal code at 12, 24, 36, and 60
months before the diagnosis date. A Bayesian space-time downscaler
model was used to estimate daily ozone (8-h max) exposure using
monitoring data from the National Air Monitoring Stations and
Local Air Monitoring Stations.

Conditional logistic regression models were used to determine
the association between long-term PM2.5 exposure and CRS. Adjusted
odds ratios (ORs) and 95% confidence intervals (CIs) were obtained
by adjusting for covariates and potential confounding factors
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