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 Guidelines for the Management of Long-Term 
Respiratory Effects of COVID-19

The respiratory system bears the maximum brunt of the direct viral damage that may persist for 
several weeks following initial infection.There is a considerable variation in the terminology 
used to denote these long-term effects of COVID-19. The National Institute of Health and Care 
Excellence (United Kingdom) has coined the term “Post-COVID syndrome” for persistent 
symptoms and signs beyond 12 weeks of illness onset which could not be explained by an 
alternative etiology. Additionally, the terms “Long COVID” and “Post-COVID conditions” 
have been used to denote the new, persistent or returning health problems beyond 4 weeks 
of onset of acute COVID-19. Other terms which have been used include chronic COVID-19, 
post-acute sequelae of COVID-19 and long-haul COVID-19.

These long-term effects of COVID-19 can be due to the damage inflicted by the virus itself, 
by widespread damage due to cytokine storm, by the immune response of the body, due to 
underlying co-morbidities, as a consequence of the therapy used to treat the disease, or a 
combination of all of them. The pulmonary abnormalities encountered after recovery from the 
acute COVID-19 illness include diffuse lung disease (inflammatory and/or fibrotic), respiratory 
muscle weakness (mostly in patients who have received mechanical ventilation), sequelae of 
pulmonary thromboembolism, and pulmonary infections (including mycosis).

Amongst hospitalized patients with COVID-19, up to 80% may continue to experience breath-
lessness at 3 months after discharge, but the prevalence of significant breathlessness (modified 
Medical Research Council grade 2 or more) is generally less than 10%. The computed tomog-
raphy (CT) of the chest may show abnormalities in up to 90% of these patients at three months. 
However, physiologically, a lesser proportion (50-60%) of hospitalized patients would have 
pulmonary function test abnormalities at three months after discharge.

When do we suspect that the patient is having long term respiratory effects of 
COVID-19?
The persistence of respiratory symptoms and/or delayed or long-term complications of SARS-
CoV2 infection beyond 4 weeks from the onset of symptoms should raise the suspicion for 
sequelae.  If no alternate reason is found for these respiratory symptoms, the condition is 
termed as Long COVID. The cardinal symptoms of post-acute COVID-19 respiratory sequelae 
include the following
• Shortness of breath
• Dry cough
• Chest pain
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There are certain warning signs that may be suggestive of serious abnormalities (Box 1).

Box 1. Dangerous symptoms and signs 
(Suggestive of serious cardiorespiratory illness among patients with Post-acute  
COVID-19 syndrome)
Symptoms
• Acute or severe chest pain
• Acute or severe dyspnea/respiratory distress 
• Hypotension
• Hemoptysis
• High grade fever
Signs
• Spo2 <90%
• Increased respiratory rate or heart rate
• Cyanosis of tongue or finger tips (cyanosis)
• Increased use of accessory muscles

Who are the persons at a higher risk for the development of Post-COVID 
pulmonary sequelae?
There are certain groups of patients who may be at a higher risk for pulmonary sequelae (Box2)

Box 2. High risk group patients of Post-COVID pulmonary sequelae
• Age > 60 years
• Smoker
• Comorbidities- DM/HTN/CAD
• Pre-existing respiratory disease (eg: asthma, COPD, ILD)
• Requiring Oxygen therapy at home
• Patient who required MV/ NIV during the acute COVID-19 illness

What should be the initial evaluation of a patient with suspected long-term  
respiratory effects of COVID-19?

The proposed algorithm for the evaluation of patients with symptoms suggestive of Post-  
COVID respiratory sequelae is depicted in Figure 1. 
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Figure 1. Proposed algorithm for the evaluation of patients with symptoms suggestive of 
Post-COVID respiratory sequelae

SHORTNESS OF BREATH AND COUGH

Preliminary evaluation*

1. History and Examination

2. SpO2 (resting and post-exertion)

3. 6-Minute Walk Test

4. CXR

SpO2 <94% at rest, OR

Decline in oxygen saturation to < 90% during a 6 MWT, or during a walk 

for about 5 minutes,** OR

Abnormal CXR, Or

Significant breathlessness (mMRC grade 3 or 4)

Specialist referral for clinical evaluation 

HRCT Chest/ ABG/ spirometry as clinically indicated 

A compression ultrasonography and / or CT pulmonary angiography may be 

considered where a venous thromboembolism is suspected

6-MWT- six-minute walk test, ABG-arterial blood gases, CXR- chest radiograph, DLCO-diffusion capacity for 

carbon monoxide, HRCT- high resolution computed tomography, mMRC-modified Medical Research Council, 

SpO2-oxygen saturation

*An ECG and/or echocardiography may be considered in case of acute onset chest pain

**Beyond the first three months, a decline in oxygen saturation below 94% would be considered abnormal.
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The following clinical features might suggest specific illnesses in the Post-acute COVID phase 
(Table 1)

Table 1. Differential diagnoses for common clinical symptoms and signs related to the cardiorespiratory 

system in the Post-acute COVID phase
Clinical symptom/sign/feature Suspect the following*
Acute breathlessness/hypoxemia/respiratory distress Myocardial infarction

Pulmonary thromboembolism
Pneumothorax

Acute chest pain Myocardial infarction
Pulmonary thromboembolismPneumothorax

Ongoing dry cough Postnasal drip
Gastroesophageal reflux Bronchitis/bronchial asthma
Post COVID diffuse lung disease (inflammatory/fi-
brotic)

Ongoing breathlessness Post COVID diffuse lung disease (inflammatory/fi-
brotic)
Chronic pulmonary thromboembolism

Fever Systemic infection (look for symptoms and signs of 
other system involvement)
Pneumonia (bacterial/fungal)
Pulmonary Tuberculosis

Palpitations Anxiety
Hyperthyroidism
Arrhythmias
Pulmonary thromboembolism

Significant sputum production Pneumonia
Tracheobronchitis
Other respiratory infections

Hemoptysis Pulmonary thromboembolism
Pulmonary mycosis
Exacerbation of pre-existing chronic bronchitis
Pulmonary tuberculosis

Hypotension Myocardial infarction
Pulmonary thromboembolism
Pneumothorax
Pneumonia with sepsis
Sepsis (due to any other system infection)

*This list is not exhaustive, but only suggests the more common disorders encountered in the Post-acute COVID 

phase
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What should be the initial treatment offered to patients with Post-COVID 
respiratory sequelae?
The treatment of Post-COVID  respiratory sequelae involves treatment of specific pathologic 
conditions such as Post-COVID diffuse lung disease (PC-DLD), pulmonary embolism, 
pulmonary infections, or others. It also involves the management of respiratory symptoms.

Management of specific Post-Covid pulmonary conditions
The treatment of specific pathologic conditions should be offered by physicians experienced in 
the management of these disorders. A guidance is provided below.

1. Post-COVID Diffuse Lung Disease
The lung parenchymal abnormalities that persist after the recovery from the acute COVID-19 
illness may represent either a persistent inflammatory pathology or pulmonary fibrosis. An 
HRCT chest is helpful in characterizing the extent and type of such abnormalities. Currently, 
there is no conclusive scientific evidence available to guide the treatment of these abnormali-
ties. Observational studies show that these radiological abnormalities resolve in most patients 
without any specific treatment. The management of suspected lung fibrosis should be handled 
by experts with previous experience of managing fibrotic interstitial lung disease.

2. Pulmonary embolism
Therapeutic anticoagulation should be administered to patients with pulmonary embolism. 
The minimum duration of such treatment should be 3 months. Prolongation beyond this period 
would depend on the assessment of the risk of relapse and must be done by a specialist. Pro-
phylactic anticoagulation is generally stopped at the time of discharge from hospital; however, 
it may be continued as per clinical requirement under careful supervision.

3. Pulmonary infections
Secondary bacterial pneumonia should be managed with oral/intravenous antibiotics accord-
ing to standard guidelines. Physicians should be aware that most such patients would have 
had contact with a healthcare facility during the acute COVID-19 illness, therefore, they are 
at a higher risk of having resistant microbes. As there has been a rise of cases of pulmonary 
fungal infection, especially mucormycosis, careful attention should be paid to exclude these 
infections in patients with fever, sputum, and/or hemoptysis. The treatment of such infections 
should be offered at experienced centers with the help of antifungal agents and/or surgical in-
terventions, as indicted.
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Management of symptoms and general ill health
Certain general measures should be followed by all patients having Post-COVID symptoms. 
These include a nutritious diet, a regular schedule of exercise appropriate for the age and 
physical status, a regular monitoring of important parameters (such as oxygen saturation at 
rest and on exercise, especially for patients with respiratory sequelae). Domiciliary oxygen and 
pulmonary rehabilitation may be indicated in certain individuals. Patients with breathlessness, 
and or cough may benefit from breathing exercises. Certain pharmacological measures may 
be required to manage cough and breathlessness. The comorbid illnesses should be managed 
appropriately.

Management of Cough
1.  Cough should be treated according to the underlying cause.
2.  Appropriate evaluation for infections should be performed for productive cough.
3.  Dry cough due to lung disease can be managed with simple antitussive agents such as 

dextromethorphan.
4.  If cough is associated with wheeze, inhaled bronchodilators (with or without inhaled cor-

ticosteroids) may be administered. 
5.  Cough arising from gastroesophageal reflux and post-nasal drip can be treated using ant 

reflux medications (H2-receptor blockers, proton pump inhibitors, etc.) and antihistaminic 
agents (with or without antitussives), respectively. Warm saline gargles or lozenges may 
help soothe the throat in case of upper airway -related cough.

Management of breathlessness
1.  Management can be treated according to the underlying cause.
2.  In hypoxemic patients, domiciliary oxygen therapy, as detailed above helps in reducing 

breathlessness. A structured pulmonary rehabilitation program helps in reducing breath-
lessness.

3.  Patients who cannot be enrolled in a structured pulmonary rehabilitation program should 
be advised to maintain a good walking schedule in accordance with their age and physical 
status. Care should be taken to avoid overexertion and exercising to the extent of inducing 
hypoxemia.

4.  Certain breathing exercises may help reduce breathlessness.

Patients should be advised to stop exercising, if they develop any of the following:
1)  Nausea or vomiting 
2)  Breathlessness
3)  Dizziness
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4)  Significant sweating
5)  Chest tightness
6)  Increased pain

Domiciliary oxygen therapy:
Domiciliary oxygen therapy is generally required for patients with resting or exertional oxygen 
saturation below 90%. It may be delivered from an oxygen concentrator or oxygen cylinder, 
via nasal prongs.

Pulmonary rehabilitation:
A structured pulmonary rehabilitation is advisable for patients with moderate / severe 
COVID-19, especially those who remain symptomatic after the acute episode. This should 
include exercise training as well as inspiratory muscle exercises, preferably under supervision. 
Optimum sessions are of 30-45 minutes duration for at least 2-3 times per week and for at least 
8-12 weeks. If done at home, the use of videoconferencing may be useful for monitoring the 
sessions.
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