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Breathing difficulties after covid-19: a guide for primary care
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What you need to know

® Breathing difficulties are common sequelae of
covid-19

® Typically there are multiple contributing factors to
breathing difficulties within an individual

Breathing pattern disorder can be positively

diagnosed from the history and clinical examination,

but parallel investigations to rule out other causes

may be necessary

® Self management support tools may help some
patients regain a normal breathing pattern

® Furtherinvestigation and specialist respiratory

physiotherapy should be considered when symptoms

are not improving

Around one in four adults who were hospitalised with
covid-19 and one in six who were not hospitalised
experience persistent breathing difficulties beyond
four weeks after SARS-CoV-2 infection,'? and a cohort
study in China demonstrated that breathlessness can
persist beyond two years.3 In long covid (defined as
symptoms beyond four weeks*) breathing difficulties
can be the predominant feature or be part of a
multisystem presentation.> Cardiorespiratory
complications after covid-19 include thromboembolic
disease, interstitial lung disease, and heart failure
and need to be excluded. This article predominantly
focuses on other, more common causes of post-covid
breathing difficulties that can be treated but are often
less well understood.®

Definitive, evidence based protocols and treatment
for persistent breathlessness after covid-19 are
currently lacking. Until they exist, the pragmatic
approach outlined here, including a careful history
and examination and appropriate use of
investigations, should help identify treatable
conditions and improve symptoms. In particular, a
positive diagnosis of breathing pattern disorder (box
2) can often be made in general practice. Self
management resources (box 3) should be offered
early. Timely referral to specialist services is needed
for patients whose symptoms are severe or
progressive.

Presentation of breathing difficulties

Breathing difficulties can present in several ways,
including breathlessness or pressure, tightness,
soreness, and pain or burning in the chest. These
symptoms can be associated with considerable
distress. The general multisystem approach and
investigation of breathlessness tends to be similar
despite the interval between healthcare presentation
and infection. Although there is some natural
recovery in persisting symptoms between four to 12
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weeks, it is difficult to predict at an individual level,
and early support is often needed.”Box 1 describes a
typical patient narrative.

Box 1: Breathing difficulties after covid-19—a patient’s
story

| had covid-19 early in 2020. At the time of my initial
illness, my breathlessness was not too bad, but about
four weeks after and throughout the following months it
became awful. | would be gasping for air and unable to
speak, and my oxygen level would drop significantly.
Over two and a half years later, | still experience
breathlessness daily.

Initially, | didn’t know what was wrong. It was frightening,
but | couldn’t get any investigations on the NHS. Many
of us who wereillin the first wave were told to stay away
from hospital unless having a heart attack or “turning
blue.” | can feel very breathless even whilst sitting down;
it feels like | am breathing in through a straw that
collapses and stops me from getting air in. | also feel
breathless when speaking, even fora short time, and my
chest can feel very sore, as if the air is grating on my
windpipe.

Ittook over a year before | had a video appointment with
a long covid clinic. Eventually | had a chest x ray (which
was normal) and an echocardiogram. Although the echo
showed the tachycardia | was also experiencing and
revealed some otherissues, | was told that these did not
explain the severe ongoing breathlessness that was
significantly impacting my whole life. | wasn’t given any
specific treatment, but | was referred to a respiratory
physiotherapist. | had already been doing some breathing
exercises so was sceptical, but it actually proved quite
helpful and made me realise just how bad the way | was
breathing had been.

I now use what | learnt from the physio every day and,
although | still suffer from breathlessness, it helps me
to control how | am breathing, to pace my breathing, and
also helps my tachycardia. | underwent lung function
testing in February 2023—nearly three years since | had
covid-19.

Nikki Smith, person with lived experience of long covid,
aged 51 years

Pathophysiology of breathing difficulties
after covid-19

Some patients with acute covid-19 develop
pneumonitis, characterised on imaging by a variety
of patchy or diffuse airspace opacities. Radiological
changes generally clear over a few weeks, but
breathing difficulties may persist. The
pathophysiology of these and other manifestations
oflong covid remains poorly understood, but ongoing
inflammation—including autoantibody response,
clotting changes, and perfusion deficits—may play
arole.? 12

Breathing difficulties may be compounded by
pre-existing respiratory conditions such as asthma
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and by other symptoms of long covid, particularly those related to
dysautonomia.’® In non-covid breathlessness, even when there is
clear involvement of a primary organ (such as heart failure or
chronic obstructive pulmonary disease), the degree of exercise
intolerance is not closely related to the severity of organ
impairment.'4 Other factors such as deconditioning (loss of aerobic
capacity), mood disturbance, and obesity contribute to
breathlessness,' "7 and may play a role in long covid. There are
likely multiple contributing factors to breathing difficulties in long
covid within an individual similar to non-covid related
breathlessness.®

Breathing pattern disorder

Clinical and lived experience suggests long covid is commonly
associated with breathing pattern disorder (dysfunctional
breathing), supported by early study findings.® ' The term describes
inefficient breathing which can present in a variety of ways (box 2).
It can be precipitated and perpetuated by a range of factors and
result in differing degrees of functional impairment. Breathing
pattern disorder is not exclusive to covid-19, being reported in 8%
of adults (14% of women, 2% of men), and 29% of people with
asthma.?# It may co-occur with other cardiorespiratory diseases.?>
The pathophysiology is still being elucidated but has broadly been
described into three categories: biomechanical, neurocognitive,
and biochemical.2° 26 28

Box 2: Breathing pattern disorder

History

The features listed below can indicate breathing pattern disorder but
may or may not be present and not all have to be present to support the
diagnosis.

® Breathlessness characterised by
- Excessive awareness of breathing
- Air hunger (feeling unable to take a deep enough breath)
- Feeling that breathing is no longer automatic
- Feeling of pressure or heavy weight on chest
- Disproportionately out of breath on exertion or at rest
- Variability in how and when breathlessness occurs

® Classic hyperventilation symptoms

- Dizziness
- Blurred vision
- Pins and needles in the extremities
- Palpitations
- Anxiety
® Other systemic symptoms including
- Bloating
- Muscle tension in the neck and shoulders
- Headaches
Clinical features

® Thoracic dominant breathing (mostly in the upper chest with
insufficient use of the diaphragm)

® Deep sighing and frequent yawning
® Mouth breathing

Thoraco-abdominal asynchrony (work of ribcage and diaphragm are
not aligned)

® Forced abdominal expiration (inappropriate and excessive abdominal
muscle contraction in aid of expiration)

A positive response to breathing retraining treatment makes the
diagnosis of breathing pattern disorder more likely
Useful tools to aid clinical assessment

® Self-Evaluation of Breathing Questionnaire?°

* Breathing Pattern Assessment Tool?! (which seems to have reasonable

sensitivity (89.5%) and specificity (78.3%) from one study when used
in adults with long covid??)
® Other questionnaires
- TheNijmegen Questionnaire is commonly used, but it was originally
validated for hyperventilation and can miss other manifestations
of breathing pattern disorder?3

e Biomechanical:

- Altered respiratory mechanics (such as basal
pneumonia/pneumonitis during acute phase of covid-19)
leading to rapid shallow breathing avoiding use of the
diaphragm, which then becomes habitual

- Chest wall pain from muscle tension or costochondritis.
e Neurocognitive:

- Abnormal interoception (how the central and peripheral
nervous systems receive and interpret information about
changes to internal bodily processes)

- Dysfunction of autonomic nervous system, including postural
orthostatic tachycardia syndrome

- Reactive affective impact on neurocognition.
e Biochemical:

- Hyperventilation leading to hypocapnia and wider electrolyte
imbalance.

Questions patients may ask

Below, we address questions which patients with breathing
difficulties after covid-19 might ask their general practitioner.

1. Do my breathing difficulties indicate a serious or
life threatening problem?

Table 1 offers differential diagnoses from different features of the
patient’s history and clinical examination. While it is appreciated
presentations can overlap, the most common or suggestive features
for a particular condition are highlighted. Note the various “red
flags,” which suggest serious pathology.3° 3! Ask the patient to
describe their breathing problem in their own words, paying
particular attention to the trajectory.? In many cases the patient
can be reassured that, although their persisting breathlessness is
distressing and perhaps disabling, it does not indicate an underlying
life threatening condition.
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Table 1| Assessment and differential diagnosis of the patient with persistent breathlessness after covid-19 (Synthesised from various sources)

History Clinical examination Differential diagnosis
Red flags
* Persistent, progressive breathlessness on exertion (and * Unexplained hypoxia or exertional desaturation Identify or exclude serious conditions (due to covid-19 or other
eventually at rest) * Altered mental status pathology) such as heart failure, arrhythmia, coronary artery
* Rapid deterioration e Persistent tachycardia disease, pulmonary emboli, pulmonary hypertension, pulmonary
* Severe impairment (eg, too breathless to walk) * Hypotension fibrosis, myocarditis/pericarditis, lung cancer, pleural effusion,
* Breathlessness with haemoptysis « Signs of deep vein thrombosis pneumothorax or lung collapse, laryngeal obstruction
« Significant smoking history in context of above « Signs of cardiac strain (eg, heave, neck vein distension,

additional heart sound, unexplained murmurs) -

« Unstable cardiac arrhythmia

* Marked asymmetry in breath sounds
* True stridor (inspiratory, persistent)

Linked to previous covid-19

Breathlessness persisting after 4 weeks with ongoing trajectory  Elevated respiratory rate, hypoxia, generalised or focal crackles  Resolving covid pneumonitis (seen especially in patients

of improvement

hospitalised with acute covid-19)

Excessive awareness of breathing, pressure or tightness, air  Thoracic breathing, sighing, yawning, mouth breathing, irregular - Long covid and breathing pattern disorder (box 2)

hunger breathing

Persistent or intermittent breathlessness with other symptoms  Variable; there may be few or no abnormal findings Long covid and investigate breathlessness in context of other

(eg, fatigue, brain fog, joint pains)

symptoms. Breathing pattern disorder can occur in isolation or
alongside multiple symptoms

Breathlessness with palpitations or fast heart rate, especially ~ Sustained increase in heart rate on standing of 30 bpmorto  Long covid with dysautonomia or postural orthostatic

on standing »120 bpm, absence of hypotension tachycardia syndrome (covered in previous article in this
serie529)

Breathlessness and loss of voice with talking Audible noisy breathing and wheeze (often variable) Intermittent laryngeal obstruction or vocal cord dysfunction.
Important to distinguish from true stridor, which requires urgent
ENT referral

Exertional breathlessness may not be progressive Variable; can be normal or have bilateral inspiratory crackles  Covid related interstitial lung disease or pulmonary fibrosis

Non-covid causes

Intermittent breathlessness with familial or atopic history, Variable; can be normal. Widespread wheezing, accessory Asthma: exclude acute severe or life threatening asthma

nocturnal pattern, triggers muscle use, decreased breath sounds, pulsus paradoxus

Persistent breathlessness with exacerbations, particularly in -~ Variable; can be normal. Widespread wheezing, accessory Exacerbation of chronic obstructive pulmonary disease

winter months muscle use, decreased breath sounds, pulsus paradoxus

Breathlessness, acutely unwell and deteriorating Fever, crackles, bronchial breathing Pneumonia

Sudden or progressive breathlessness and worsening exercise  Localised, decreased, or absent breath sounds Pneumothorax (commonly starts with pain), pleural effusion,

tolerance over days or weeks

lung or lobar collapse

Progressive breathlessness and worsening exercise tolerance  Variable; can be normal.

over weeks or months Fine end-inspiratory basal crackles

Interstitial lung disease or pulmonary fibrosis
Heart failure (consider underlying coronary heart disease)

Elevated JVP, 3rd or 4th heart sound, peripheral oedema Aortic stenosis
Ejection systolic murmur over right carotid area

bpm = beats per minute. ENT = ear, nose, and throat. JVP = jugular venous pulse.

2. Why do | feel anxious?

Persistent or chronic breathlessness is a complex symptom with
multiple, interrelated contributing factors.3” Breathlessness can
trigger anxiety, and anxiety can exacerbate breathlessness. Patients
with long covid often describe feeling “on-edge” or “stuck in fight
or flight mode,” perhaps as part of dysautonomia in long covid,>>
and this can contribute to breathlessness. Furthermore, there may
be concern about the underlying cause, delays in being investigated,
and not being believed when seeking medical care. Breathlessness
and long covid in general must be recognised as potentially
disabling, distressing, even life changing, and deserving of an
appropriately comprehensive clinical assessment.
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3. What tests should | have?

Initial investigations should be informed by the specific clinical
presentation. If there are no red flags, a reasonable starting point
is pulse oximetry, blood tests, an electrocardiogram, and a chest
radiograph (table 2) and low threshold for spirometry where airway
diseases are considered.?> Questionnaires to assess mood and
physical activity>> can inform decisions around treatment planning.
Other respiratory conditions such as asthma may coexist with
sequelae of covid-19, and other features of long covid such as
dysautonomia may worsen breathlessness, so assessment for these
should form part of the investigations.3°
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Table 2 | Investigations to consider for breathing difficulties after covid-19

Investigation

Oximetry (at rest and using 1-minute sit-to-stand test20)*

Reason

Unexplained resting hypoxia or exertional desaturation requires urgent investigation

Haemoglobin (and ferritin where indicated)*

Anaemia, iron deficiency

Chest x ray*

Post-covid interstitial lung disease, exclude other causes of breathlessness including malignancy

Electrocardiogram (with troponin, creatinine kinase, and C reactive protein tests where indicated)*

Arrhythmia, myocarditis, cardiomyopathy

Brain natriuretic peptide

Heart failure

NASA Lean Test or adapted Autonomic Profile>*

Postural orthostatic tachycardia syndrome

Spirometry and bronchodilator reversibility

Commonly normal in long covid.
May indicate obstructive (eg, asthma) or restrictive (eg, interstitial) lung disease

Fractional exhaled nitric oxide (FeNO) and review historical blood eosinophil counts

Where eosinophilic asthma or post-viral wheeze is considered and spirometry is normal

Patient Health Questionnaire 9 (PHQ-9),
Generalised Anxiety Disorder 7 (GAD-7)

Assesses symptoms suggestive of depression and anxiety but need to interpret in context of
any long term condition including long covid

Physical activity history, perhaps using GP Physical Activity Questionnaire (GPPAQ)35

Physical inactivity for impact of breathlessness and potential contributing factor of physical
deconditioning

The Self Evaluation of Breathing Questionnaire?”

Screening tool for breathing pattern disorder where a score >11 may indicate a problem

* Should be considered in all patients with persisting breathlessness

4. What if the tests don’t show anything?

Ifinitial tests are normal and the diagnosis remains unclear, further
tailored investigation or referral to a specialist long covid clinic may
be needed. It is important to let the patient know that long covid is
by no means the only disabling condition in which standard medical
investigations are unremarkable. Negative investigations alone are
rarely enough to reassure or help the symptomatic patient. They
require either an explanation of why they are breathless and what
can be done in primary care, or a clear plan to further investigate
or refer.

There are currently no specific biomarkers for breathing pattern
disorder. For this reason, many clinicians believe that the diagnosis
can only be made by exclusion of other conditions. However, several
commonly occurring features in the history and physical
examination can help to make breathing pattern disorder a positive
clinical diagnosis (box 2).

5. What can | do for myself?

If specialist services are unavailable locally or there is a wait for an
appointment, primary care practitioners can signpost patients to
relevant professional and self help websites for breathing pattern
disorder (box 3). If the patient is physically inactive or overweight,
increasing physical activity and weight management may help.
However, fatigue and post-exertional symptom exacerbation can
limit how much physical exertion a patient with long covid can
tolerate; hence personalised pacing advice is recommended.’3
Randomised trials are lacking, but some people find the gentle
movements and stretching, such as Tai Chi and some forms of yoga,
are helpful, as can be developing a daily routine of using relaxation
strategies (such as consciously relaxing the muscles around the
neck and shoulders), consciously breathing through the nose,
focusing on the stomach moving more than the chest during
breathing, and being in well ventilated areas or using a handheld
fan.2°

Box 3: Resources for clinicians and patients

® SIGN guidelines for managing the long-term effects of COVID-19
(https://www.sign.ac.uk/our-guidelines/managing-the-long-term-

effects-of-covid-19/)4
Physio for BPD (www.physiotherapyforbpd.org.uk)

- Created by physiotherapists specialising in breathing pattern
disorders. Contains information on breathing pattern disorder,
the association with long covid, and advice on self management

® Long Covid Physio
(https://longcovid.physio/breathing-pattern-disorders/)

- Created by physiotherapists living with long-covid and respiratory
physiotherapists. Contains step-by-step instructions to breathing
retraining techniques

Your COVID Recovery (www.yourcovidrecovery.nhs.uk)

- Co-designed by patients and clinicians, advice on self management
of breathlessness after covid-19 as well as other symptoms

Long Covid Support (https://www.longcovid.org)

- Acharity formed by people with long covid, including people who
work in the healthcare profession. Includes a peer support group,
a programme of social and wellbeing activities including online
yoga and opera breathing, and signposts to other useful
information on long covid

Yoga and Meditation for Covid Recovery
(https://www.youtube.com/c/YogaforLongCovidwithSuzyBolt360mind-
bodysoul)

- Avyoga teacherwho has long covid has adapted gentle yoga and
strength building classes for others with the condition

The Long Covid Self-Help Guide. Green Tree, 20222°

® Spathis A, Booth S, Moffat C, et al. The breathing, thinking, functioning
clinical model: a proposal to facilitate evidence-based breathlessness
management in chronic respiratory disease. NP/ Prim Care Respir Med

2017;27:2732

Do | need to see a specialist?
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Not all patients with persistent breathlessness after covid-19 need
specialist referral. The primary care approach should include taking
a history, tailored examination, and baseline investigations, offering
empathy and explanation, managing treatable symptoms such as
those from breathing pattern disorder and comorbidities, defining
a clear baseline (including pre-existing breathlessness), and
following up to monitor progress. Patients should be referred to a
specialist cardiorespiratory or other appropriate service if red flag
indicators are present; if symptoms are severe, unresolving, or
negatively affecting daily life including occupation; or if the
diagnosis is in doubt. If breathlessness is one symptom of many,
referral to a multidisciplinary long covid service for holistic
assessment and management is advised.3” Covid rehabilitation
programmes, many adapted from pulmonary rehabilitation
models,3® may also help.3? Early results show potential for
improvements in breathlessness,'4° and more formal research trials
are under way.

7. Will breathing exercises help?

Self management and educational resources (box 3) can help
patients learn about breathing pattern disorder and breathing
retraining techniques. However, many patients benefit further from
assessment by a specialist respiratory physiotherapist, who can
provide a more bespoke treatment approach and help patients
understand their particular presentation and how best to manage
it. Key elements of treatment include restoring nose breathing rather
than mouth breathing, reducing upper thoracic ventilation (often
caused by overuse of the accessory muscles of breathing), and
focusing on reducing tidal volume and respiratory rate. Typically,
exercises are first taught in a semi-supine position, and progressed
through sitting and standing into activities tailored to the individual
patient. As emotions are closely linked to breathing, general
relaxation techniques are also useful in restoring normal vagal tone
and releasing abnormal muscle tension.#! 4> The Breathing,
Thinking, Functioning model of breathlessness3? is a useful tool to
help health professionals understand and manage chronic
breathlessness. The model explains why breathlessness happens
and supports health professionals to provide personalised
breathlessness management for their patients. It frames symptoms
for patients in an understandable way, linking why breathlessness
occurs and the impact of emotions and inactivity on breathlessness.

8. Willl get better—and what if | don’t?

Breathing retraining has become an integral part of long covid
management,3” but research findings in long covid are currently
limited. Efficacy has been evaluated in other long term respiratory
conditions such as asthma, and breathing retraining improves
health related quality of life when delivered face-to-face and via
digital methods.*3 44 In long covid, a six week breathing and
wellbeing programme delivered virtually improved some
components of both quality of life and breathlessness in the short
term.“> Overall, clinical experience suggest symptoms can be
improved, but unresolved symptoms merit specialist referral.

9. What research is ongoing?

Ongoing UK studies are assessing causes and treatment of
breathlessness including lung damage using hyperpolarised
magnetic resonance imaging,“® management of ongoing venous
thromboembolic pathology,*’ 8 and multi-dimensional
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rehabilitation programmes. Further research is needed to
understand the epidemiology, trajectory, underlying mechanisms,
and treatments for long covid breathlessness. Objective markers
for breathing pattern disorder (covid and non-covid related) are
urgently needed for diagnosis and response to treatment.

How patients were involved in the creation of this article

Patients are members of the LOCOMOTION quality improvement
collaborative. NS has lived experience of breathing difficulties, including
breathing pattern disorder in long covid, and is networked with others
with lived experience via the patient advisory group for LOCOMOTION,
as well as to patient support groups, the Long Covid Support charity, and
various other research studies. The paper was read by three additional
patients with long covid and modified in response to their feedback.

How this article was created

This article builds on a recent general introduction to long covid for

primary care clinicians.?3 The authors are an interdisciplinary team with
expertise in clinical management of long covid in primary and secondary
care, specialist respiratory management of breathing disorders,
systematic review, and lived experience of long covid.

The idea for the paper emerged from a long covid quality improvement

collaborative (part of the NIHR-funded LOCOMOTION study“9), which
brought together 30 clinicians from 10 long covid services in the UK to
share case histories and analyse service provision; patients attended
parts of some of these meetings. Clinical experiences and literature
known to participants were shared and discussed at the collaborative.

A targeted literature search was conducted with specialist librarian
support, with a primary focus on breathing difficulties
(breathlessness/dyspnoea) following covid-19 but also including selected
seminal articles on breathlessness and breathing pattern disorders more
generally. Around 2000 articles were retrieved from Embase and Medline,
and 100 were considered relevant. Specialists in this condition were
contacted and asked to suggest additional references. We also took
account of patient-facing literature and websites. Published sources,
clinical experiences (both patient and clinician), and patient expertise
were combined by narrative synthesis.
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