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Purpose of review

Breathlessness is a prevalent and distressing symptom in palliative and supportive care, with limited licensed
pharmacological options once disease-directed therapies are no longer effective. Antidepressants have been
proposed as a potential treatment, even in the absence of comorbid mood disorders, due to their modulation of
neural circuits and serofonin pathways involved in breathlessness perception. Despite their offlabel use in clinical
practice for managing refractory or chronic breathlessness, robust evidence supporting their efficacy is needed. This
review critically evaluates the latest evidence on their potential benefits and safety in breathlessness management.

Recent findings

Breathlessness is influenced by at least three interrelated axes: lung-brain, behavioural-functional, and psycho-
social-spiritual. These mechanisms operate across diseases, making them relevant in palliative and supportive
care. Despite promise from early case reports and small trials, two recent large, randomised studies of
mirtazapine and sertraline found no benefit in alleviating breathlessness or improving other outcomes. The
mirtazapine frial also reported more adverse events than placebo. Earlier trials were small with design limitations,
reducing reliability. A 2016 trial of sertraline found benefits for depression in stable COPD. Recent concerns over

increased morbidity associated with antidepressant use in respiratory disease highlight the need for early
detection of people at risk of worsening breathlessness or depression and a holistic, individualised approach.

Summary

Current evidence does not support antidepressants for breathlessness in respiratory disease. Non-pharmacological
approaches should be first line, given their proven benefits and low risk. Offlabel medicine use requires caution
and should ideally be offered within a frial or evaluation. Given the complex nature of breathlessness, future
research should focus on innovating and then testing treatments and therapies in well-designed trials with
appropriate outcome measures and reporting of adverse events, health care use and informal carer effects.
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INTRODUCTION

Breathlessness is one of the most common, burden-
some, clinically challenging and complex symp-
toms affecting patients with advanced disease in
all settings [1,2]. In respiratory and many other con-
ditions, breathlessness worsens as disease progresses
[1,2]. Severe breathlessness has a devastating impact
on patients’ lives, severely limiting their wellbeing
and quality of life and that of their family, friends
and caregivers [2-6]. It results in high health, social
and informal care costs and is one of the most fre-
quent causes of emergency hospital attendance
[7-10].

Breathlessness or dyspnoea is defined as ‘a sub-
jective experience of breathing discomfort that
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KEY POINTS

e Breathlessness is multifaceted — it is influenced by at least
three interrelated axes. These mechanisms span
diseases, making them highly relevant in palliative and
supportive care.

o Antidepressants show no clear benefit to alleviate
breathlessness — despite early promise, two recent
large, randomised trials of mirtazapine and sertraline
found no improvement in breathlessness or other
outcomes. The mirtazapine trial also reported more
adverse events and hospital use than placebo.

e Earlier studies had limitations — previous smaller trials
had design weaknesses, reducing their reliability.

e Offlabel medicine use requires caution — prescribing
outside licensed indications should be approached
carefully and ideally within a research framework to
ensure safety, effectiveness, and appropriate patient
selection.

e Future directions — non-pharmacological approaches
should be first-line due to their proven benefits and low
risk. Research should prioritise well-designed studies that
measure clinical outcomes, healthcare use, and the
impact on informal carers.

consists of qualitatively distinct sensations that vary
in intensity’ [4]. Importantly, breathlessness is mul-
tidimensional [11] and ‘per se can only be perceived
by the person experiencing it’ [4]. Thus, the experience
of breathlessness derives from interactions among
multiple physiological, psychological, social, spiri-
tual and environmental factors, and may induce
secondary physiological and behavioural responses
[2,4,12,13].

When breathlessness persists despite optimal
treatment of the underlying disease, it is often
referred to as chronic or refractory breathlessness
[3,10,14-17]. The concept of episodic breathlessness
has recently developed, to reflect the frequent pre-
sentation of acute episodes of severe breathlessness,
often overlaying chronic breathlessness [18-23].
These episodes can be acutely distressing and frigh-
tening, leading to emergency hospital attendance
[18,20].

Practice in the management of such breathless-
ness varies widely across specialties and countries,
even for patients with similar presenting features,
despite available guidelines [24].

Given the paucity of licensed effective medi-
cines for severe breathlessness globally, clinicians
often turn to prescribing repurposed medicines off-
label, based on feasibility and case-reports of benefit.
Such is the case for antidepressants. A European
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survey found that 19% of respiratory physicians
and 11% palliative care physicians would ‘always or
often’ recommend an antidepressant for patients
with COPD and severe breathlessness but without
mood disorder; the figures were 12% and 13% for
ILD, and 21% and 15% for lung cancer, respec-
tively [25].

RATIONALE FOR CONSIDERING
ANTIDEPRESSANTS FOR ALLEVIATING
BREATHLESSNESS

It is important to briefly consider the mechanisms
of breathlessness to understand the scientific
rational for proposing antidepressants to alleviate
breathlessness and how they may be working. The
sensation of breathlessness requires mechanisms for
arousal, detection, and triggering of appropriate
motor responses to correct actual or threatened dis-
turbances to homeostasis, likely involving common
corticolimbic pathways [26,27]. There are no sen-
sory afferents solely responsible for the sensation
of breathlessness [28-30]. Research indicates a
strong correlation between breathlessness intensity
and neural respiratory drive, stemming from impaired
respiratory mechanics [31].

Based on research in a multiprofessional inter-
national collaboration [32*], we propose that at
least three inter-related axes influence the genera-
tion of breathlessness (Table 1). These mechanisms
are independent of the underlying disease(s) caus-
ing the breathlessness, creating therapeutic oppor-
tunities for symptom relief across different diseases
in palliative and supportive care, providing the
underlying causes for breathlessness are optimally
addressed. Given the complexity of breathlessness,
effective clinical management will likely need to
consider approaches across these axes [33], as
found in Breathlessness Support Services and other
combined interventions [34%,35,36].

Research suggested that antidepressants may
modulate respiratory function even in the absence
of a mood disorder [54-58]. The potential role of
serotonin (known also by its chemical name,
S-hydroxytryptamine) and central mechanisms in
the genesis and perception of breathlessness out-
lined above, questions regarding the net benefit
and potential risks of benzodiazepines [59-61] and
limitations to the benefits of opioids [62], led to the

This is an open access article distributed under the Creative Commons
Attribution License 4.0 (CCBY), which permits unrestricted use, dis-
tribution, and reproduction in any medium, provided the original work is
properly cited.
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Table 1. Three inter-related axes that influence the generation of breathlessness and can be targeted for interventions and

treatments.

Breathlessness in health and disease

Breathing is essential for life, with breathlessness occurring during increased physical activity, as the body requires more oxygen and must expel
more carbon dioxide. In healthy individuals, the lungs have capacity to meet these demands, allowing breathing to adjust efficiently, with rapid
recovery and minimal distress. In people affected by respiratory and other chronic diseases, lung capacity becomes reduced, and
breathlessness offen persists and becomes distressing. Breathlessness (or dyspnoea) is a subjective experience of breathing discomfort that
consists of qualitatively distinct sensations that vary in intensity. The three axes below influence the generation of such breathlessness and can

be targeted for treatment.

Lung-brain axis

The sensation of breathlessness is closely related to the sensation of respiratory effort, suggesting common neurophysiological origins [37].
Complex neural pathways connect respiratory function with the brain, integrating signals from the lungs and respiratory muscles with the
brainstem and higher brain regions. Breathlessness perception involves cortical integration of sensory information from awareness of neural
respiratory drive (reflecting the load on respiratory muscles), and afferent feedback from the respiratory system (sensory or chemical) [26,27].
Recent research suggests a role also for the motor thalamus [38%]. Expectation may play a role [39]. Function magnetic resonance imaging
(FMRI) found that breathlessness unpleasantness and anticipatory breathlessness were associated with activation of emotional brain regions,
including amygdala, anterior cingulate cortex and insula [40]. It was hypothesised that medicines like antidepressants and morphine may
reduce breathlessness, even in the absence of mood disorder, by modulating regions of the brain related to both cortical and emotional

processing [41].

Behavioural-functional axis

This focuses on reversing the cycle of disability and strengthening muscles to reduce respiratory muscle workload. Muscle strengthening and
exercise improve muscles’ ability to use oxygen more efficiently, likely due to increased capillarization within muscle tissue, enhanced
mitochondrial function so muscles can extract more oxygen from blood tissue, and improved oxygen transport within the body [42%,43].
Interventions like pulmonary rehabilitation, pacing, neuromuscular stimulation and tai-chi include this approach [44-48].

Psycho-social-spiritual axis

Emotion and mood affect the anticipation, perception of and response to afferent information and quality of life [28,49]. Panic and anxiety are
common responses to breathlessness, modulated by context, culture and prior experiences [50], which may influence the response, as
proposed in the thinking, breathing, functioning model [51]. Mindfulness, relaxation and coaching are examples that seek to target this axis [52],
other inferventions such as pulmonary rehabilitation and tai chi, and medicines such as morphine or antidepressants, may alter anxiety levels,
panic or mood and also influence this axis. These changes can also, in turn, influence the pathways of the lung-brain axis [34%,53].

consideration of the role of antidepressants, espe-
cially selective serotonin reuptake inhibitors (SSRIs),
in breathlessness management. Serotonin has an
inhibitory effect on the amygdala, and is thought
to regulate fear [63-65] and CO, sensitivity [66]. Thus,
serotonin was hypothesised to modulate the percep-
tion of breathlessness or respiratory rhythm [67]. The
low risk of respiratory depression and dependence
also made antidepressants attractive to explore [68].

Furthermore, anxiety, depression and breath-
lessness commonly co-exist and may influence
each other. Among individuals with Chronic
Obstructive Pulmonary Disease, Lung Cancer and
Interstitial Lung Diseases, where breathlessness is
highly prevalent, around 10-56% also report
depressive symptoms, while 12-55% anxiety symp-
toms [69-73]. These proportions vary depending on
the study design, screening method and population
included.

PURPOSE OF THIS REVIEW

This review aims to appraise recent evidence on
the effectiveness of antidepressants in alleviating
breathlessness or related symptoms in palliative

1751-4258 Copyright © 2025 The Author(s). Published by Wolters Kluwer Health, Inc.

and supportive care. We conducted a PubMed
search from inception to February 2025 for rando-
mised trials assessing any antidepressant for mana-
ging chronic, refractory, or severe breathlessness in
people with chronic conditions such as respiratory
disease, heart disease, or cancer, as well as those
receiving supportive or palliative care.

While our primary focus was on identifying
new evidence, we considered it essential to review
these findings in the context of existing literature,
as some recent results differ from earlier studies.
Additionally, we explored the evidence regarding
the use of antidepressants for managing depres-
sion in individuals who also experience severe
breathlessness.

EVIDENCE ON THE EFFECTIVENESS

AND COST-EFFECTIVENESS OF
ANTIDEPRESSANTS IN THE ALLEVIATION
OF SEVERE AND MODERATE
BREATHLESSNESS

Our review identified eight double-blind, placebo-
controlled randomised clinical trials that examined
the effects of antidepressants on breathlessness or

www.supportiveandpalliativecare.com 85
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Respiratory problems

potentially related constructs (including 6-minute
walk distance, quality of life, impact of illness)
(Table 2).

The tested treatments included mirtazapine
(n = 2) [32™,74], selective serotonin reupdate inhibi-
tors (sertraline, n = 2 [56,75], paroxetine, n = 2
[76,77]), and tricyclic antidepressants (n = 2 [57,78],).
The primary outcome was ‘worst breathlessness’ in
two large recent trials [32™,56], constructs related to
quality of life/ disease impact in two studies [75,76],
6 minute walk test (1 trial [77]), oxygen concentration
(1 trial [57]), depression (1 trial [77]) and feasibility (1
trial [74]). All older trials were small (n ranging 15-36)
and only three trials had >100 participants; 120
(2016), 223 (2019), and 225 (2024).

Despite positive potential shown in early case
reports, feasibility studies, some suggestions in the
older studies, and 2016 trial by He et al [75], results
from the recent large, randomised placebo-con-
trolled trial of mirtazapine (Higginson et al, Better-
B) [32™], and the large, randomised placebo-con-
trolled trial of sertraline (Currow et al) [56], now
indicate that the antidepressants sertraline and
mirtazapine do not alleviate moderate or severe
breathlessness for people with chronic or progressive
respiratory diseases and possibly cancer. This conclu-
sion is supported by a recent practice review [79™].

It is important to note that He et al’s 2016 trial
specifically targeted a population with depression
and stable COPD. It found an improvement in
COPD assessment test (CAT) scores, an 8 items scale
assessing cough, phlegm, chest tightness, walking,
activities, confidence to leave the home, sleep and
energy [75]. However, the larger 2019 and 2024 trials
led by Currow et al [56] and Higginson et al [32™],
specifically excluded people with depression or tak-
ing antidepressants, and focussed on people with
moderate to severe breathlessness.

Three of the eight trials summarised in Table 2
followed recommended approaches for double
blinding, randomisation, and pre-specified proto-
cols. The populations were mostly people with
respiratory diseases, often COPD. In some of the
studies, when reported, adverse events were higher
in the antidepressant group, although serious
adverse events were not different between antide-
pressant group and placebo. The recent Higginson
et al study [32™] also reported hospital admissions
and family hours of care and found both to be
higher in the antidepressant group.

Some of the smaller earlier studies, especially
when depressed patients were targeted, found
improvements in depression in both study arms.
Some reported a significant change in those receiving
the antidepressant, with an improvement for those
receiving placebo which did not reach significance.

90 www.supportiveandpalliativecare.com

However, these studies did not find a difference
between study arms when applying the recom-
mended approach for estimating treatment effects —
comparing outcomes between intervention and
control groups, as outlined in CONSORT and other
clinical trial guidelines [80,81]. Confidence intervals
for the estimated effect were not presented in these
smaller studies and analysis did not adjust for post-
hoc analysis or multiple testing. Furthermore, trial
quality markers such as protocol registration, rando-
misation processes and standard reporting of adverse
events or harms were limited.

EVIDENCE REGARDING EFFECTIVENESS
OF ANTIDEPRESSANTS TO TREAT
DEPRESSION IN PEOPLE WITH SEVERE
BREATHLESSNESS OR ADVANCED
RESPIRATORY DISEASES

When evaluating the use of antidepressants for the
management of depression in people with severe
breathlessness, evidence from systematic reviews,
meta-analyses and longitudinal studies is inconclu-
sive. Rayner et al’s Cochrane review found evidence
that antidepressants were superior to placebo in
treating depression in physical illness [82].
A subsequent Cochrane review and meta-analysis
by Pollok et al focussed on depression among people
with COPD ([83]. It identified the study by Borson
et al assessing the tricyclic antidepressant nortripty-
line [78], which showed a reduction in depressive
symptoms compared to placebo (see Table 2). Pollok
et al's meta-analysis combined data from the three
trials of selective serotonin reuptake inhibitors
(SSRIs) by He et al [75], Eiser et al [77], and Lacasse
et al [76]. For the 148 people with outcome data, the
standardised mean difference in depressive symp-
toms for placebo compared to SSRIs was 0.75
(-1.14 lower to 2.64 higher), with no significant
difference between groups [83]. Recently, observa-
tional studies have raised questions about the rela-
tionship between antidepressant use and increase
respiratory-related morbidity and mortality among
people with COPD [84-86]. These studies are likely
affected by confounding, though some attempted
to account for this in their analysis. Their authors
generally concluded that non-pharmacological and
pharmacological treatments, accompanied by care-
ful monitoring and tailored to the individual
patient, were the most appropriate approaches.

CLINICAL IMPLICATIONS

The latest research does not support the use of anti-

depressants to alleviate severe breathlessness.
Instead, non-pharmacological approaches have

proven benefit to alleviate severe breathlessness

Volume 19 « Number 2 « June 2025
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with minimal adverse events and should be first line
treatment. Leading clinical guidelines, such as those
from GOLD 2], recommend a personalised, holistic
approach, yet they are not always consistently fol-
lowed in practice. Clinicians who apply these guide-
lines are more likely to adopt care that aligns with
best practice [25]. Recommended interventions
include early identification of those at risk of wor-
sening breathlessness and proactive support
through a continuum of approaches - effective
communication, pulmonary rehabilitation in ear-
lier stages and post-hospital admission, strategies
to improve peripheral muscle strength, and, for
those with more advanced disease, breathlessness
support services that integrate respiratory and pal-
liative care [87"]. These interventions have demon-
strated effectiveness in randomised controlled trials
and systematic reviews [44,88,89]. Moreover, build-
ing on the three axes outlined above, the best
approaches to managing breathlessness are likely
to be those that integrate interventions targeting
all three. Strengthening the implementation of evi-
dence-based guidelines in clinical practice is key to
improving patient care [25].

There are wider clinical implications from the
recent work. Faced with severe breathlessness clini-
cians understandably feel compelled to act, and
adverse events may be attributed to disease progres-
sion. Consequently, off-label medication use is com-
mon in palliative care and advanced illness,
accounting for about a third of prescriptions, parti-
cularly for symptoms like breathlessness [90,91].
However, across all medical fields, including suppor-
tive and palliative care, adherence to the principle of
‘do no harm’ remains paramount [92]. The recent
trial of mirtazapine for breathlessness in advanced
illness highlights this concern, as it found no signifi-
cant benefit but a higher incidence of adverse events
[32™], underscoring the potential risks of repurposing
medicines without robust evidence. For this reason,
use of repurposed medicines off-label, should be con-
sidered with caution, carefully monitored and ideally
offered within clinical trials, to enhance safety and
efficacy. There is a pressing need for greater accep-
tance among clinicians to enrol patients in trials,
facilitating evidence generation and reducing the
risk of unintended harm.

At the same time, given the significant impact of
depression on quality of life, daily functioning, and
other health outcomes — as well as its high prevalence
in patients with advanced illness and breathlessness —
itis crucial to take a proactive approach to depression
management. This includes early support to help
prevent depression in people with breathlessness
[93], timely detection, and appropriate management

1751-4258 Copyright © 2025 The Author(s). Published by Wolters Kluwer Health, Inc.

using a combination of interventions. Non-pharma-
cological or combined approaches such as pulmon-
ary rehabilitation or breathlessness support services
can improve mood and coping [88,94], while psy-
chological approaches may help address distress
and enhance resilience [95]. Pharmacological treat-
ment may well be appropriate for clinically significant
depression, but the recent evidence on antidepressant
risks in respiratory disease [84-86] underscores the
need for careful monitoring and a multidisciplinary
multi-axial approach to balance efficacy and safety.

RESEARCH IMPLICATIONS

With a paucity of effective pharmacological treat-
ments for severe breathlessness, the urgent search
for effective medicines and other therapies must
continue. This includes enhancing the scalability,
optimising the effectiveness, and refining the target-
ing of non-pharmacological interventions, along-
side discovering and testing new and repurposed
medicines. Interventions should be developed with
a framework that addresses the three key axes of
breathlessness: lung-brain, behavioural-functional,
psycho-social-spiritual. While clinical experience
may highlight potential opportunities and promis-
ing therapies, rigorous trials are essential to establish
their safety and effectiveness.

Our review underscores the need for robust,
appropriately powered, pragmatic, randomised dou-
ble-blind clinical trials in supportive and palliative
care. These should be complemented by observa-
tional studies that enable the evaluation of risks
and benefits at a population level. Given that symp-
toms like breathlessness are subjective and that both
intervention and control groups may show
improvement — as seen in some studies included in
this review — ensuring appropriate blinding and
independent assessment is critical to maintaining
the validity of findings.

In designing these trials, three critical aspects
must be addressed. First, selecting the most appropri-
ate outcome measure for breathlessness is essential to
ensure that assessments capture meaningful clinical
changes and patient-centred benefits [96,97,98"%99].

Second, the thorough and transparent reporting
of adverse reactions (ARs) and adverse events (AEs)
are vital. This includes not only the frequency and
severity of ARs but also their clinical relevance and
potential implications for patient safety. Many trials
report only serious adverse events (SAEs), but in fact
ARs and AEs can have substantial clinical, quality of
life, health and care impacts [100™]. The recent mir-
tazapine trial provided comprehensive reporting of
adverse events (AEs) [32"™]. If only SAEs had been

www.supportiveandpalliativecare.com 91
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reported, no differences would have been observed
between groups. The latest CONSORT trial guide-
lines on harms recommend a comprehensive
reporting of all levels of reactions and events [101].
Third, trials should incorporate data on healthcare
utilisation and informal care time. Breathlessness is
a symptom that significantly impacts healthcare
resource use, including hospital admissions, emer-
gency visits, and medication use. Additionally, it
places a substantial burden on family and informal
carers, affecting their time, well-being, and financial
stability. Capturing these aspects within trials will
provide a more comprehensive assessment of the
wider benefits and costs of interventions, supporting
better-informed clinical and policy decisions.

CONCLUSION

Current evidence does not support antidepressants for
breathlessness in respiratory disease. Non-pharmaco-
logical approaches should be first line, given their
proven benefits and low risk. Off-label medicine use
requires caution and should ideally be offered within
a trial or evaluation. Given the complex nature of
breathlessness, a multiaxial approach is needed.
People with breathlessness should be offered inclu-
sion in research studies. Future research should focus
on innovating and then testing treatments and thera-
pies in well-designed trials with appropriate outcome
measures and reporting of adverse events, health care
use and informal carer effects.
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