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COVID Settings - My experience

• Level 3 ICU

• Level 2 HDU

• Level 1 Ward 

• Home COVID – Acute 

• Long COVID – PICS, Non ICU hospital 

and Home survivors : 

• All survivors/relatives are focus of this talk



Roadmap

• Definition

• Long term effects of COVID 19 

• Developing care for Long COVID : 

people/processes/infra structure

• Caveat : evidence base on COVID – still 

emerging : accumulating this in specialist centres 

will improve the experience and patient outcome



NICE Guideline Definition1

• Acute COVID-19: signs and symptoms of COVID-19 for up to

4 weeks

• Ongoing symptomatic COVID-19: signs and symptoms of

COVID-19 from 4 to 12 weeks

• Post-COVID-19 syndrome: signs and symptoms that develop

during or after an infection consistent with COVID-19, continue

for more than 12 weeks and are not explained by an alternative

diagnosis

1. COVID-19 rapid guideline: managing the long-term effects of COVID-19 - The National Institute for Health and Care Excellence (NICE) 



COVID Lung long term effects

• Interstitial lung disease

• Pulmonary hypertension

• Small airways disease



Pulmonary fibrosis
• Progressive, fibrotic irreversible interstitial lung disease, characterised by 

declining lung function, increasing extent of fibrosis on CT, worsening 

symptoms and quality of life, and early mortality, arises, with varying degrees 

of frequency, in the context of a number of conditions including idiopathic 

pulmonary fibrosis (IPF), hypersensitivity pneumonitis, autoimmune disease, 

and drug-induced interstitial lung disease

• Can develop either following chronic inflammation or as a primary, 

genetically influenced, and age-related fibroproliferative process, as in 

idiopathic pulmonary fibrosis (IPF)



SARS comparison1

• 15-year follow-up study of 71 patients with SARS showed that interstitial 

abnormalities and functional decline recovered over first 2 years post 

infection and then plateaued

• At 15 years, 4·6% (SD 6·4%) of the lungs showed interstitial 

abnormality in patients who had been infected with SARS

1. Long-term bone and lung consequences associated with hospital-acquired severe acute respiratory syndrome: a 15-year follow-up from a prospective cohort study; Zhang et al. Nature. 2020.



MERS1

• Typical CT abnormalities included bilateral ground glass opacities, 

predominantly in the basal and peripheral lung zones

• Follow-up outcomes are less well described in patients with MERS*

• In a study of 36 patients who had recovered from MERS, chest x-rays taken 

at median of 43 (range 32–320) days after hospital discharge showed 

abnormalities described as lung fibrosis in about a third of the patients

*Speaker’s own personal opinion

1. Follow-up chest radiographic findings in patients with MERS-CoV after recovery, Das et al. Indian J Radiol Imaging; 2017.



• The Toronto ARDS Outcomes Study Group investigated the 
CT scan at 5 y after severe ARDS1

• Pulmonary abnormalities were found in 75% of subjects; 
located in the non-dependent lung regions (56%)

• Main abnormality at 5 y was the reticular pattern (59%), 
followed by ground glass opacity (42%)

• Decreased attenuation was seen in 38% of subjects

1. Radiologic Outcomes at 5 Years After Severe ARDS. Wilcox et al. CHEST, 2013.



Post COVID

• UK data1 : at 4 weeks post discharge ILD  diagnosed in 4.8% (35/837) of 

patients who survived their original infection :included patients with 

relatively mild disease who did not require more than 24 hours of oxygen 

therapy

• WUHAN2: 6 month follow-up CT showed fibrotic-like changes in the 

lung in more than one-third (35%; 40/114) of patients who survived severe 

coronavirus disease 2019 pneumonia

1. Persistent Post–COVID-19 Interstitial Lung Disease. An Observational Study of Corticosteroid Treatment. Katherine Jane Myall et al. 2020  https://doi.org/10.1513/AnnalsATS.202008-1002OC

2. Six-month Follow-up Chest CT Findings after Severe COVID-19 Pneumonia, Han et al. 2021. 



• Several mechanisms through which severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2) may cause lung 

damage - A recognised sequelae of ARDS

• Of note, the average age of patients hospitalised with severe 

COVID-19 appears to be older than that seen with MERS or 

SARS, which is perhaps a consequence of wider community 

spread

• Given these observations, the burden of pulmonary fibrosis 

after COVID-19 recovery could be substantial

Speaker’s own personal opinion



• Furthermore, even a relatively small degree of residual but non-progressive 

fibrosis could result in considerable morbidity and mortality in an older 

population of patients who had COVID-19, many of whom will have pre-

existing cardio-pulmonary conditions

• Given the large numbers of COVID-19 patients, even rare complications 

may result in major health effects at the population level

• Post-discharge imaging. Lung function and/or functional (6MW Test) data 

for patients with COVID-19 – increasingly reported

• Long-term pulmonary consequences of COVID-19 requires further 

prospective study

Speaker’s own personal opinion



• Rapidly identify pulmonary fibrosis in the survivor population

• To deliver appropriate clinical care and urgently design 

interventional trials to prevent a second wave of late mortality 

associated with COVID 19

• Our experience : Interstitial lung disease occurs in patients 

both treated in hospital and those who survived at home

• Diagnosis, treatment , research is best delivered in the 

specialist hospitals:

• Presenting symptoms : breathlessness, reduced exercise 

tolerance, cough, fatigue

Speaker’s own personal opinion



Home survivor

Speaker’s own  illustration



8 weeks after covid infection

• The main pulmonary artery is enlarged measuring 33 mm

Within the lung parenchyma note is made of appearances 

consistent with established fibrosis (peribronchovascular

consolidation with airway distraction) in the right upper and 

middle lobes principally with further similar but more sparse 

changes in the right lower lobe

• There is moderate right pleural collection

• further isolated foci of ground-glass opacity in the left lung 

with foci of subpleural reticulation seen anteriorly in the left 

upper lobe



ARDS

Speaker’s own  illustration



Post ICU 57 day stay : 3 months 

later

Speaker’s own  illustration



CT report and lung function : 3 months

• Clear persistent multifocal ground-glass opacification 

reticulation. No honeycombing. 

• Reticular changes in particular subpleurally on the left 

have improved but not resolved.

• Right sided change essentially stable. 

• Main PA 29mm

• FVC 1.98 litres 58% Gas transfer 52 %



Lung Function - spirometry

A literature review of 26 publications reporting the long-

term outcomes in patients with ARDS:

• spirometry - within the first year after ARDS a wide 

range of percentages of subjects affected with an 

obstructive and restrictive pattern, ranging from:

• 6% to 43% for an obstructive pattern

• 15% to 58% for a restrictive pattern, 

• restrictive pattern could be due both to lung fibrosis and 

to weakness of respiratory muscles

1. What's Next After ARDS: Long-Term Outcomes. Chiumello et al. Respiratory care. 2016.



Lung Function – Gas transfer

• The diffusing capacity is the single functional 

variable most compromised in all studies 

analysed1

• Improves during the first year after ARDS, from 

62–63% to 72–77% of predicted value, and then 

plateaus at the lower limit or slightly under the 

lower limit of normality1

• Post COVID – Reduced*

1. What's Next After ARDS: Long-Term Outcomes. Chiumello et al. Respiratory care. 2016.

*Speaker’s own personal opinion



6 min walk test 

• The 6-min walk test assesses global physical function

• In particular, the distance covered depends on the lung 

and the cardiac function of patients as well as on the 

muscle strength

• The distance increased quickly in the first year after ICU 

discharge from 49% to 66–75% of predicted : ARDS

• then this value remained nearly constant, at a value that 

was below the lower limit of normality

1. What's Next After ARDS: Long-Term Outcomes. Chiumello et al. Respiratory care. 2016.



6 min walk test

• Whether this inability to exercise is due to dyspnoea or to 

muscle weakness is unknown; multifactorial

• No correlation was found in the literature between 

parenchymal abnormalities, detected with follow-up CT 

scan, respiratory symptoms, pulmonary function tests, 

and 6-min walk tests

• However, even if spirometry indicates a good recovery in 

terms of lung volumes within 6 months after ARDS, 

diffusing capacity and 6-min walk test highlighted a 

reduction of function that persisted up to 5 y after ARDS

1. What's Next After ARDS: Long-Term Outcomes. Chiumello et al. Respiratory care. 2016.



Pulmonary hypertension
• Pulmonary hypertension is a type of high 

blood pressure that affects the arteries in 

your lungs and the right side of your heart 

and can lead to heart failure

• Covid –related causes include pulmonary 

fibrosis and chronic thrombo embolic 

pulmonary hypertension



CTEPH
• Chronic thromboembolic pulmonary hypertension 

(CTEPH) is a complication of acute pulmonary embolism, 
either symptomatic or not

• The occlusion of proximal pulmonary arteries by fibrotic 
intravascular material, in combination with a secondary 
microvasculopathy of vessels less than 500 µm, leads to 
increased pulmonary vascular resistance and progressive 
right heart failure



Existing patients 
• Lee et al (US study) conducted a cross-sectional survey-based 

study of the cumulative incidence and outcomes of COVID-19 in 

patients with PAH and chronic thromboembolic pulmonary 

hypertension (CTEPH) followed by Pulmonary Hypertension 

Association–accredited centres (58 respondents)

• Cumulative incidence of recognized COVID-19 was similar to the 

general population

• However, outcomes were worse, with a 30% rate of hospitalization 

and 12% mortality rate in patients with PAH and CTEPH affected 

by COVID-19 (n=50)

1. A Survey-based Estimate of COVID-19 Incidence and Outcomes among Patients with Pulmonary Arterial Hypertension or Chronic Thromboembolic Pulmonary Hypertension and Impact on the Process

of Care. Lee et al. AnnalsATS,2020.



Pulmonary Thrombo embolic disease
• A common feature of COVID infection 

• In critically ill patients D-Dimers often very high 

• However its not just critically ill people

• Many (young and elderly) people who have isolated –

fought off the illness at home have developed PE

Our experience : we have seen patients who are  CTPA 

negative ie standard investigation, and Nuclear Medicine VQ 

(perfusion scan) + ve results

So increased awareness and refer for appropriate imaging +/-

treatment

Speaker’s own personal  experience



Pulmonary Thrombo embolic disease

Published prospective studies with the diagnosis confirmed 

by right heart catheterisation (RHC) the incidence of CTEPH 

after symptomatic acute pulmonary embolism is reported to 

range from 0.4% to 6.2% [13–25], giving a pooled incidence 

of 3.4% (95% CI 2.1−4.4%) 1

So future prospect of increased number of chronic thrombo

embolic pulmonary hypertension (CTEPH) – leads to right 

heart failure*

1. Chronic thromboembolic pulmonary hypertension, Kim et al. ERJ, 2019.

*Speaker’s own personal  opinion



What I hear the UK experts say

• Should thrombotic sequelae prove to be clinically significant, these have the

potential to become a public health problem

• Lung perfusion imaging offers a simple triage tool, within the broader panel of

investigations, to improve understanding of the natural history of

thromboembolic phenomena in COVID-19 and contribute, alongside tests of

exercise physiology and function, towards separating haemodynamic sequelae

from deconditioning and dysfunctional breathing-related functional limitations

• Such imaging should be embedded in routine post-COVID-19 follow-up

pathways

*Speaker’s own personal  opinion



• On the research front, should immunomodulatory treatments emerge that are targeted at 

reducing the inflammatory cascade in COVID-19, then follow-up with objective, robust 

reference tools will be desirable to monitor benefits in the long term, in both treated and 

untreated cohorts

• Imaging specialists should be involved early in the formulation of post-discharge 

pathways that are tailored to local expertise and resources

• In this context, imaging departments and, specifically, nuclear medicine should be 

supported to adapt and manage risks to provide an appropriate service for COVID-19 

survivors

*Speaker’s own personal  opinion



Investigations CTPA/VQ/TTE/CMR/RHC/lung 

function/CPET/ etc including Lung perfusion imaging 

The expertise lies in the Specialist centres best placed to 

diagnose and treat

Specific therapies only commenced in specialist centres

Presenting symptoms : breathlessness/reduced exercise 

tolerance, fatigue, palpitations, syncope

*Speaker’s own personal  opinion



Small airways disease
• The small airways have been defined as < 2 mm diameter and 

arise from the 4th – 13th generation of airway branching 

(taking trachea as 1st generation to alveoli as 23rd), but on 

average arise by the 8th

• showing airway narrowing, increase inflammation and 

obliteration in addition to mucus plugging

• HRCT and lung function required for diagnosis



Small airways disease

• Swiss study at 4 months :

• mosaic attenuation pattern with hypoattenuated areas 

66% versus 13 %: severe v mild/moderate illness  p=0.0071

• Total n=113; Mild/moderate COVID-19 n=47; Severe/critical COVID-19 n=66

• Often responds to inhaled medication used in asthma/copd*

• Over 70% of our cohort 

• Presenting symptoms: breathlessness, cough, reduced exercise 

tolerance

1.Pulmonary  function and radiological features four months after COVID-19: first results from the national prospective observational Swiss COVID-19 lung study. Guler et al. ERS 2021.

*Speaker’s own personal  opinion



Pulmonary Rehabilitation
• Provides comprehensive care

• MDT delivered

• Includes exercise training, education, behavioural 

modification

• Aiming to improve physical and psychological status 

• Improves symptoms, functional ability and QOL in 

patients with Respiratory disease – even those with 

irreversible changes in lung architecture

*Speaker’s own personal  opinion



• Post COVID 19 especially post ICU admission : 

peripheral muscle dysfunction, ICU 

neuropathy/myopathy, respiratory muscle dysfunction, 

cardiac disease, psychological issues

• Evidence base – COPD, pneumonia, ILD, SARS and 

emerging data in COVID 19 too

*Speaker’s own personal  opinion



• Other organ systems



• Cardiac : arrhythmias and myocardial injury, high 

mortality risk factors : male, advanced age, 

hypertension, diabetes mellitus, CV and 

Cerebrovascular diseases

• Blood panel, ECG (resting/ 24 hour/7 day holter), 

ECHO, CPET, CMR – stress/functional tests 

better

• Note if myocarditis – advice on rehab is totally 

different
*Speaker’s own personal  opinion



• Musculo skeletal

• Neurological : note proning

• Gastro intestinal

• Liver

• Dermatology

• Rheumatology

• Haematology

• Endocrine

• Psychiatry/Psychology: PTSD

*Speaker’s own personal  opinion



The issues*

• Cohort of patients who experience persistent symptoms for many 
weeks afterwards - hospitals are tip of the ice berg : volume

• Exhibiting symptoms across many different  organ systems – highly 
individualised presentations from patient to patient : 
compartmentalisation is a challenge

• Symptoms , non-specific, do not differentiate diagnoses at point of 
referral

• Kunthi et al1 : of the 47,780 people discharged from hospital in 1st wave, 

12.3% mortality and 29.4 % re-admission rate : within 140 days

• New Diagnoses that require prompt intervention
*Speaker’s own personal  opinion

1. Epidemiology of post-COVID syndrome following hospitalisation with coronavirus: a retrospective cohort study. Ayoubkhani; Khunti et al. Now accepted for publication in BMJ. 

https://doi.org/10.1101/2021.01.15.21249885 accessed Novemner 2021. 

https://doi.org/10.1101/2021.01.15.21249885


• Our Service /Experience



Presenting symptoms
• Breathlessness

• Cough

• Chest pains

• Fatigue

• Palpitations

• Brain fog

• Persistent loss of taste or smell / phantom smells

• Persistent GI symptoms

• Hair loss : Telogen effluvium

• Anxiety/unable to cope 

• Tinnitus
Speaker’s own personal  experience



Diagnoses
• Pulmonary fibrosis

• Low perfusion on VQ scans : pulmonary vasculopathy:CTEPH

• Small airways disease

• Myocarditis/Pericarditis/Ischaemic heart disease

• Palpitations /dizziness/fatigue requiring pharmacotherapy: POTS

(postural orthostatic tachycardia syndrome : ie abnormal increase in heaet rate on sitting or

standing up)

• BPPV

• B12 deficiency

• Vitamin D Deficiency

• Iron Deficiency

• Auto immune : Dss DNA

Speaker’s own personal  experience



Potential Treatments
• Inhaled medication 

• Anti coagulation/anti platelet therapy

• Anti histamine 

• B blockers/ivabradine

• Apheresis

• Steroids

• Colchicine

• Iron/b12/folate/vitamin D



aims

• To diagnose and provide personalised high quality care/support thereby 

improving patient outcomes : both in terms of survival benefit and quality of 

life

• Early diagnosis leads to earlier intervention which leads to better patient 

outcomes

• Structured systematic evaluation and Holistic management with MDT 

approach

• Reduce unscheduled hospital admissions

• Accummulation of data and engage in research for improved health care 

provision going forward

• Education : Share our experience and learn from other centres

Speaker’s own personal  experience



Barriers

• Commissioning restricted to ‘Long Covid Centres’

• Specialist centres have an important part to play: reduce time to 

diagnosis and refine therapeutic strategies

• Great confusion as to where to refer –given symptom diversity

Speaker’s own personal  experience



Strategy and Solutions

• Open it up – involve specialist hospitals

• Patient evaluation in an out patient setting 

• Systematic Structured evaluation

• Respiratory physicians trained and have the skills: GIM 

• Multi disciplinary team stakeholder involvement :

• Physio/OT/SALT/Psych/Dietician/Podiatrist et cetera

• Continue Physical Rehabilitation throughout the continuum of care

• Tailored care

Speaker’s own personal  experience



• Non –medicalising as important as prompt identification and 

treatment of medical issues

• Post Intensive Care Syndrome – similar approach: learnings 
transferrable

• Relatives – effect on carers/family

• Primary care-secondary care relationships crucial : 

• Metrics : utilisation of medical services/back to 
work/patient and family satisfaction

Speaker’s own personal  experience



Summary
• Many people worldwide have recovered from COVID-19, but some organs, especially the 

lungs, have long-term impairment : irrespective of severity and setting

• Symptoms are non-specific – structured systematic approach to rule in/out important 

treatable conditions

• Depending on the condition diagnosed or not , treatment approach is different (Kunthi

12.5% mortality 140 days)1

• Specialist Hospitals / services are designed to investigate and treat these conditions –

easier to add resources to existing systems/processes and build on their expertise : 

commissioning should facilitate rather than be a barrier to progress

• So adding a resource to existing centres of excellence makes much more economic and 

health outcome sense than starting afresh

Speaker’s own personal  experience

Epidemiology of post-COVID syndrome following hospitalisation with coronavirus: a retrospective cohort study. Ayoubkhani; Khunti et al. Now accepted for publicstion in BMJ. https://doi.org/10.1101/2021.01.15.21249885

accessed Novemner 2021. 

https://doi.org/10.1101/2021.01.15.21249885
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