ERJ OPEN RESEARCH
EDITORIAL
A. SPINOU AND I.D. LAOUTARIS

Unravelling the role of heart rate recovery in bronchiectasis:
do we need to establish a cutoff value?
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Heart rate recovery after a field walking test could be a key indicator in bronchiectasis
management. Establishing a clear cutoff value in future research will enhance its clinical utility.
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Bronchiectasis is a chronic respiratory disease with substantial clinical and socioeconomic impacts [1]. The
condition is characterised by chronic inflammation and dilatation of the airways and often leads to
persistent respiratory symptoms such as cough, sputum production and frequent infections; all significantly
associated with impaired quality of life [2-5]. Additionally, these chronic symptoms and their
pathophysiology place a strain on the respiratory system, which can in turn or in parallel influence the
cardiovascular function [6]. Indeed, evidence underlines a higher risk of coronary heart disease and stroke
for people with bronchiectasis compared with the general population, even after adjusting for known risk
factors of cardiovascular disease [6, 7]. Similar associations have been previously identified in people with
COPD and asthma [8, 9].

Heart rate can assess cardiac autonomic function and response through indicating normal physiological
function and pathological processes [10], but it is an often overlooked clinical indicator in people with
bronchiectasis. There are several known factors influencing heart rate, which also play a potentially key
role in bronchiectasis. Increased inflammatory response is a common mechanism in bronchiectasis and
cardiovascular diseases [11, 12], with particularly respiratory exacerbations and frequent infections
provoking systemic inflammation [13—17]. During these acute exacerbations, heart rate typically increases
as part of the body’s inflammatory response, whilst fever and increased metabolic demands during
infection can also lead to elevated heart rates [18]. Dyspnoea, chronic hypoxia and increased respiratory
effort have similar effects due to higher oxygen demands through a compensating mechanism. This
increases the demands on the heart and can contribute to cardiovascular strain over time [19]. In addition,
other associated conditions can contribute to increased heart rate in advanced bronchiectasis, such as
pulmonary hypertension and deconditioning. Specifically for deconditioning, patients with bronchiectasis
can present reduced physical activity and exercise tolerance [20], which can lead to cardiovascular
deconditioning, thus an elevated heart rate even during minimal physical exertion.

Overall, most published heart rate assessments focus on the prognostic utility of the heart rate recovery
(HRR) as a measure of autonomic activity. Studies in this area date back to the 1930s and the work of
D.B. Dill in the Harvard fatigue laboratory [21]. HRR after exercise is conventionally divided into “fast”
and “slow” phases that correspond to HRR following the first minute of exercise cessation and subsequent
HRR during the more prolonged period required to reach baseline heart rate. The fast phase of HRR is
primarily mediated by rapid vagus nerve reactivation, whereas the slow phase represents both
parasympathetic reactivation and sympathetic withdrawal [22].

In that respect, the prospective longitudinal studies investigating the HRR after exercise testing in patients
with bronchiectasis may provide useful information both concerning a potential autonomic imbalance in
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this population and a prognostic role of HRR [23]. A high sympathovagal balance associated with poor
lung function was previously recorded in patients with bronchiectasis, suggesting, similarly to patients with
COPD, an impaired autonomic modulation [24].

In their recent study, SAez-PErez et al. [23] presented data on the HRR following a six-minute walk test
(6MWT), a commonly used field exercise test of submaximal exertion in patients with bronchiectasis [25].
The authors investigated 104 people with bronchiectasis, while the HRR after the first minute (HRR1)
(calculated as below) and the second minute (HRR2) of recovery in the 6MWT were measured at both
baseline and after 12 months of follow-up. A delayed recovery was defined as HRR1<14 beats per minute,
indicating a marker of cardiac autonomic function where a delay in HRR signifies lower exercise capacity
[23]. Two major findings were reported. The first key finding was a delayed HRR1 in 36% of patients,
which was associated with a shorter distance walked and higher disease severity compared to the group
with no HRR delay. The second key finding was a delayed HRR1 in the presence of at least two
exacerbations during the follow-up period, with exacerbations being the only predictor of the delayed
HRR1, albeit in a small number of participants who completed the longitudinal part of the study (24% of
the 45 participants) [23].

HRR] min = HRpeak - HR] min

Where: HRcax is the heart rate at the end of exercise; and HR; i, is the heart rate measured one minute
after the end of exercise.

This study is of a particular interest, with the findings warranting further discussion. The delayed HRR1
associated with low exercise capacity and disease severity suggests a promising role of HRR as a
prognostic marker in patients with bronchiectasis, but HRR was not found to be associated with lung
function or symptoms. It is possible that HRR<14 beats per minute is a high cutoff value that influenced
the study outcomes. The authors selected this cutoff value based on studies in people with COPD which
showed that HRR<14 beats per minute after a symptom-limited incremental exercise test can strongly
predict mortality and is associated with higher exacerbation risk during the subsequent 12 months [26, 27].
The criteria defining normality in these studies were based on small sample sizes (<150 patients with
COPD) and similarly did not find an association between HRR and pulmonary function or symptoms
[26, 27]. On the other hand, the literature also employs a HRR1 cutoff of 12 beats per minute [28, 29] and
a study by Znao et al. [30] with 2127 participants with COPD (of these, 385 were followed-up 5-years)
identified a strong association in HRR<10 beats per minute after the 6MWT with more severe expiratory
flow limitation, worse dyspnoea and quality of life, and future exacerbations. In addition, low HRR was
independently associated with airway wall thickening in smokers with or without COPD, suggesting that
airway morphologic changes may influence autonomic function [30]. Furthermore, patients with COPD
who presented HRR<10 beats per minute had greater risk for symptoms and frequent exacerbations than
those with HRR>10 beats per minute. Therefore, a lower cutoff value for HRR following the 6MWT may
be more appropriate for patients with bronchiectasis. Similar to individuals with other respiratory diseases,
these patients often reach symptom limitation before cardiovascular limitation during exercise, which may
affect their HRR measurements. This means that lower peak heart rate during exercise would also
predispose towards smaller HRR and is consistent with the observation by SAez-Perez et al. [23] that
patients with more severe bronchiectasis were less able to increase their heart rate during 6MWT, and,
thus, potentially less able to recover by HRR>10 beats per minute.

The second finding, which supports an association between HRR1 and disease exacerbations during
follow-up, provides valuable insight into the potential prognostic role of HRR in bronchiectasis [23]. This
association suggests that HRR could be a promising predictive measure and outcome measure. Further
studies will be essential to assess HRR as an independent predictor of exacerbations over a 12-month
period, especially given that only a small number of patients completed the follow-up in this study.
Additionally, incorporating data on participants’ exacerbation history in future study designs would be
beneficial, as prior-year exacerbations are a well-established predictor of future episodes [30].

Overall, SAez-PErez et al. [23] highlight the importance of measuring HRR1 in patients with bronchiectasis
after a field walking test. HRR is rarely analysed in papers on pulmonary rehabilitation for bronchiectasis,
despite field walking tests consistently being performed. Monitoring heart rate in bronchiectasis patients
could provide valuable information about disease progression and response to treatment. For instance,
persistent tachycardia at rest or during minimal exertion may suggest worsening hypoxia, infection or
cardiovascular complications such as pulmonary hypertension or heart failure. By investigating potential
determinants for a delayed HRR in the short term and predictors of a HRR delay in a 12-month follow-up
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period, this study is one of the first studies of the promising importance to monitoring HRR in
bronchiectasis. Since 6MWT is a common clinical outcome in pulmonary rehabilitation for people with
bronchiectasis, a wider implementation of recording HRR in patients with bronchiectasis seems definitely
feasible. This study demonstrates that is also potentially critical [23].

In conclusion, the valuable evidence from SAEz-PERrez et al. and an increased interest in the predicted value
of HRR support a need for further studies to establish a cutoff value for HRR following 6MWT, and the
potential association of this outcome with lung function, dyspnoea, quality of life and future exacerbations,
as well as with morbidity and mortality in people with bronchiectasis.
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