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Introduction: 

The coronavirus disease-2019 (COVID-19) pandemic has been the most significant event in 2020, with 

~86.8 million cases and 1.88 million deaths worldwide. It is a highly infectious disease, wherein the virus 

(severe acute respiratory syndrome coronavirus 2) rapidly multiplies and spreads to all parts of the body. 

Therefore, COVID-19 is not only respiratory disease but also a multisystem disease.  

Infection with severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is responsible for the 

coronavirus disease 2019 (COVID-19) pandemic that has resulted in millions of deaths and a major strain 

on health systems worldwide. Medical treatments for COVID-19 (anticoagulants, corticosteroids, anti-

inflammatory drugs, oxygenation therapy and ventilation) and vaccination have improved patient 

outcomes. The majority of patients will recover spontaneously or after acute-phase management, but 

clinicians are now faced with long-term complications of COVID-19 including a large variety of 

symptoms, defined as “post-acute COVID-19 syndrome” 

 

Virus transmission: 

 

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), the pathogen responsible for 

coronavirus disease 2019 (COVID-19), has caused morbidity and mortality at an unprecedented scale 

globally. 

The virus was initially isolated from the bronchoalveolar lavage of three patients who were admitted to 

a hospital in Wuhan. All three patients reported direct exposure to the Huanan Seafood market. The virus 

showed 85% shared identity with the bat SARS-like coronavirus (SARS-CoV), raising the possibility of 

animal-to-human transmission. Since then, cases without direct exposure to the seafood market have been 

identified. This validates ongoing human-to-human transmission, likely occurring via respiratory 

droplets.  

 Scientific and clinical evidence is evolving on the subacute and long-term effects of COVID-19, which 

can affect multiple organ systems. Early reports suggest residual effects of SARS-CoV-2 infection, such 

as fatigue, dyspnea, chest pain, cognitive disturbances, arthralgia and decline in quality of life. 
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Post acute COVID 19 Syndrome: 

Systematic study of sequelae after recovery from acute COVID-19 is needed to develop an evidence-

based multidisciplinary team approach for caring for these patients, and to inform research priorities. A 

comprehensive understanding of patient care needs beyond the acute phase will help in the development 

of infrastructure for COVID-19 clinics that will be equipped to provide integrated multispecialty care in 

the outpatient setting. While the definition of the post-acute COVID-19 timeline is evolving, it has been 

suggested to include persistence of symptoms or development of sequelae beyond 3 or 4 weeks from the 

onset of acute symptoms of COVID-19  as replication-competent SARS-CoV-2 has not been isolated 

after 3 weeks. For the purpose of this review, we defined post-acute COVID-19 as persistent symptoms 

and/or delayed or long-term complications of SARS-CoV-2 infection beyond 4 weeks from the onset of 

symptoms 

Pulmonary sequelae:  

 

The COVID-19 pandemic has been ongoing for almost two years. Over this period, Radiology and other 

peer-reviewed journals have distributed information regarding the nature of the pandemic with 

unprecedented speed. Based upon the extensively documented clinical and imaging manifestations of 

acute COVID-19 infection, expert thoracic imagers have developed imaging categories that classify 

patterns according to the likelihood that they represent COVID-19 infection. 

 COVID-19 lung autopsy has shown all phases of diffuse alveolar damage with focal and 

organized fibroproliferative diffuse alveolar damage similar to ARDS.Rarely microcystic 

honeycombing, myofibroblastic proliferation, and mural fibrosis were also noted. 

 Lung tissue analysis (autopsy and explanted lungs of lung transplant recipients) with severe 

COVID-19 pneumonia showed histopathology like end-stage pulmonary fibrosis without active 

SARS-CoV-2 infection, suggesting that some people may develop lung fibrosis following 

resolution of active infection. 

 The severity of endothelial damage, microthrombi seen on lung autopsy is significantly more in 

SARS-CoV-2 infection compared to ARDS from influenza 

Pulmonary manifestations and epidemiology: 

A spectrum of pulmonary manifestations, ranging from dyspnea (with or without chronic oxygen 

dependence) to difficult ventilator weaning and fibrotic lung damage, has been reported among COVID-

19 survivors. Similar to survivors of acute respiratory distress syndrome (ARDS) from other etiologies, 

dyspnea is the most common persistent symptom beyond acute COVID-19, ranging from 42–66% 

prevalence at 60–100 day follow-up In the post-acute COVID-19 Chinese study, the median 6-min 

walking distance was lower than normal reference values in approximately one-quarter of patients at 

6 months The need for supplemental oxygen due to persistent hypoxemia, or new requirement for 

continuous positive airway pressure or other breathing support while sleeping, was reported in 6.6 and 

6.9% of patients, respectively, at 60 day follow-up in the post-acute COVID-19 US study. Among 1,800 

patients requiring tracheostomies during acute COVID-19, only 52% were successfully weaned from 

mechanical ventilation 1 month later in a national cohort study from Spain. A reduction in diffusion 

capacity is the most commonly reported physiologic impairment in post-acute COVID-19, with 

significant decrement directly related to the severity of acute illness, which is consistent with studies of 

SARS . mild H1N1 influenza survivors and historical ARDS survivors. Although less common, 

hospitalized COVID-19 survivors have been found to have restrictive pulmonary physiology at 3 and 

6 months, which has also been observed in historical ARDS survivor populations. 
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Pulmonary manifestations in COVID-19 may be mild, moderate, and severe .Mild cases such as upper 

respiratory tract infection (URTI), cough, or sore throat can progress to moderate and severe degrees . 

The moderate type of pulmonary presentation of COVID-19 could be pneumonia and fever . The COVID-

19 pneumonia type has been reported in some cases as silent pneumonia with fever or silent pneumonia 

in a sick patient . 

As part of post-acute COVID-19 syndrome, the persistence of respiratory symptoms, especially dyspnoea 

and cough, beyond 4 weeks from the onset of symptoms appears to be common. Dyspnoea is the most 

frequently respiratory reported symptom after COVID-19. Studies reporting respiratory symptoms from 

1 to 12 months after COVID-19 show a prevalence of persistent dyspnoea ranging from 5% to 81% after 

hospitalisation  and ∼14% in non-hospitalised patients with mild COVID-19 . The persistence of 

dyspnoea does not seem to be closely related to the initial severity of COVID-19. Indeed, dyspnoea has 

been reported to be as frequent in patients who initially required initial intensive care unit (ICU) 

admission as in patients who were initially hospitalised in wards  and no correlation has been observed 

with the number of days on supplemental oxygen , despite more frequent pulmonary function test 

abnormalities in patients initially diagnosed with severe COVID-19 . Dyspnoea exerts a major effect on 

quality of life  and socioeconomic status, as many patients with post-acute COVID-19 syndrome do not 

return to work for 6 months after COVID-19. The mechanisms of dyspnoea after COVID-19 are 

multifactorial, including parenchymal sequelae, dysfunctional breathing, cardiovascular dysfunction and 

muscular deconditioning  

Cough seems to be less common than dyspnoea after COVID-19, but it can also persist for weeks or 

months after SARS-CoV-2 infection and has been reported in 2–42% of patients  

As reported for dyspnoea, cough potentially alters quality of life . In a large study conducted on patients 

11 months after discharge, no clinical or hospitalisation factors were associated with long-term post-

COVID-19 cough . In a recent review, SONG et al. hypothesised that cough after COVID-19 was due to 

activation of the vagal sensory nerves, which leads to a cough hypersensitivity state and to 

neuroinflammatory events in the brain. 

Pulmonary Manifestations 

 The severity and long-term complications of COVID-19 infection are yet to be seen. However, 

data shows that many patients have persistent respiratory symptoms weeks to months after the 

initial diagnosis of COVID-19. 

 Both viral-dependent and independent mechanisms contribute to endothelial, epithelial damage 

caused by monocyte and neutrophil invasion resulting in ARDS. A decrease in diffusion capacity 

is the most reported physiologic derangement in post-acute COVID-19 and directly correlates 

with the severity of acute illness. The most common high-resolution lung CT findings of post-

acute COVID-19 are the persistence of ground-glass opacities. 

 Dyspnea, cough, oxygen dependence, difficulty to wean from mechanical ventilation or Non 

Invasive Ventilation, fibrotic lung changes, decreased diffusion capacity, and reduced endurance 

are the common pulmonary sequelae seen in patients with post-acute COVID-19 syndrome. 

 Dyspnea is the predominant pulmonary symptom (40% to 50% prevalence at 100 days) in post-

acute COVID-19. At a 6-month follow-up, the average 6-minute walking distance was 

significantly lower than the standard reference because of shortness of breath. About 6% of 

patients continue to require supplemental oxygen at 60-day follow-up. 

 A study from Spain showed that about 50% of tracheostomy patients were successfully weaned 

off at 30-day follow-up post-discharge About 50% of patients are at least one abnormal CT chest 

finding (ground-glass opacity, fibrotic changes) at a 6-month follow-up.  
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Management: 

 

Management of covid-19 after the first three weeks is currently based on limited evidence 

 Approximately 10% of people experience prolonged illness after covid-19 

 Many such patients recover spontaneously (if slowly) with holistic support, rest, symptomatic 

treatment, and gradual increase in activity 

 Home pulse oximetry can be helpful in monitoring breathlessness 

 Indications for specialist assessment include clinical concern along with respiratory, cardiac, or 

neurological symptoms that are new, persistent, or progressive 

 

Breathlessness: 

A degree of breathlessness is common after acute covid-19. Severe breathlessness, which is rare in 

patients who were not hospitalised, may require urgent referral. Breathlessness tends to improve with 

breathing exercises . Pulse oximeters may be extremely useful for assessing and monitoring respiratory 

symptoms after covid-19, and there was  no evidence that their use in the home leads to increased anxiety  

 

Use of pulse oximetry in post-acute covid-19 

Hypoxia may reflect impaired oxygen diffusion and is a recognised feature of covid-19. It may be 

asymptomatic (so called silent hypoxia) or symptomatic (reflecting increased work of breathing, or 

secondary pathology such as a bacterial pneumonia or thromboembolism). Oxygen saturation probes 

(pulse oximeters) have been used as part of a package of care for patients with covid-19 and are 

recommended as part of the assessment of acute covid-19 in national and local guidelines.   

Self  monitoring of oxygen saturations over three to five days may be useful in the assessment and 

reassurance of patients with persistent dyspnoea in the post-acute phase, especially those in whom 

baseline saturations are normal and no other cause for dyspnoea is found on thorough evaluation. An 

exertional desaturation test should be performed as part of baseline assessment for patients whose resting 

pulse oximeter reading is 96% or above but whose symptoms suggest exertional desaturation (such as 

light-headedness or severe breathlessness on exercise). In the absence of contraindications, such patients 

should be invited to repeat the oximeter reading after 40 steps on a flat surface (if self testing remotely) 

and then after spending one minute doing sit-to-stand as fast as they can (if supervised on site). A fall of 

3% in the saturation reading on mild exertion is abnormal and requires investigation. 

Patients should be provided with a pulse oximeter and an observations diary and given instructions for 

how to self monitor.Typically, this would be a daily reading taken on a clean, warm finger without nail 

polish, after resting for 20 minutes; the device should be left to stabilise and the highest reading obtained 

should be recorded. While the range of commercially available oxygen saturation probes from healthcare 

suppliers and pharmacies seem to work within normal ranges (92% and above), smartphone apps that 

purport to measure oxygen saturations using the phone camera and torch should not be used. 

British Thoracic Society guidelines define the target range for oxygen saturation as 94-98% and a level 

of 92% or below as requiring supplementary oxygen (unless the patient is in chronic respiratory 

failure).In the context of a normal assessment (history, examination, and appropriate investigations) 

without red flags, an oxygen saturation of 96% or above and the absence of desaturation on exertional 

tests is very reassuring. Further investigation or referral in the first six weeks after covid-19 in such 

patients is rarely indicated, though regular support by telephone or video is likely to be appreciated. 

Oximeter readings persistently in the 94-95% range or below (indicating substantially farther down the 

oxygen-haemoglobin desaturation curve) require assessment and investigation. Appropriate adjustments 

should be made for patients with lung disease and known hypoxia—in whom the range of 88-92% is 

considered acceptable. 
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Recovery after any severe debilitating illness may be prolonged. Survivors of covid-19 acute respiratory 

distress syndrome are at risk of long term impairment of lung function.Serious interstitial lung disease 

seems to be rare in patients who are not hypoxic, though data on long term outcomes are not yet available. 

Pulmonary rehabilitation:  

Many patients are still recovering spontaneously in the first six weeks after acute covid-19 and do not 

generally require fast-track entry into a pulmonary rehabilitation programme. Those who have had 

significant respiratory illness may benefit from pulmonary rehabilitation, defined as “a multidisciplinary 

intervention based on personalised evaluation and treatment which includes, but is not limited to, exercise 

training, education, and behavioural modification designed to improve the physical and psychological 

condition of people with respiratory disease.” In the context of covid-19, rehabilitation is being delivered 

by various virtual models, including video linked classes and home education booklets with additional 

telephone support.  

 

 

CONCLUSION:  

The COVID-19 outbreak has been a major challenge for health systems worldwide, requiring the 

complete mobilisation of health resources. As a result of the successive COVID-19 waves, chronic 

complications of SARS-CoV-2 infection emerged that were grouped under the term “post-acute COVID-

19 syndrome” or “long COVID-19”. Patients with post-acute COVID-19 syndrome experience 

multifactorial dyspnoea and multiple organ involvement, usually with overlapping symptoms, leading to 

a substantial effect on their quality of life. Notably, these chronic symptoms are not intimately related to 

the initial severity of COVID-19 and some of them might be included in a multisystem disorder . Given 

the millions of patients infected with SARS-CoV-2 worldwide and the need for multidisciplinary 

management of these chronic complications, post-acute COVID-19 syndrome will be a major issue for 

the various healthcare providers in the coming months. Based on the literature we propose a 

multidisciplinary screening and follow-up  for patients after COVID-19, , possibly during a telephone or 

remote consultation, and then according to the symptoms and severity of the initial COVID-19, an 

ambulatory multidisciplinary consultation with respiratory, neuropsychological and symptom-oriented 

assessment. International collaborations are needed to better define the pathophysiology, prevalence, 

effects of treatments and long-term evolution (after 12 months) of post-acute COVID-19 syndrome. 
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