
COVID LONG
Le point de vue du Pneumologue

Dr Bruno ESCARGUEL 
Pneumologue 

Hôpital Saint Joseph Marseille



•Collectif 
médecin

•GUIDE DES 
BONNES 
PRATIQUES

AMBULATO
IRE

•Hospitalier
•Recherche 

thérapeutique

COVID 
SEVERE

•?
•?

ET 
APRES



SARS COV-2

• Bien que le COVID-19 affecte principalement le système respiratoire, 
les preuves indiquent une maladie multisystémique qui est souvent 
grave et entraîne souvent la mort. Les séquelles à long terme du 
COVID-19 sont inconnues, mais les preuves basées sur la littérature 
des CoV démontrent une fonction pulmonaire et physique altérée, 
une qualité de vie réduite et une détresse émotionnelle.
• De nombreux survivants du COVID-19 qui nécessitent des soins 

intensifs peuvent développer des troubles psychologiques, physiques 
et cognitifs. Il existe un besoin clair de conseils sur la réadaptation des 
survivants du COVID-19.



Le schéma de gravité de la maladie observé 
jusqu'à présent est le suivant;
•1. Patients infectés asymptomatiques 
•2. Patients symptomatiques s'isolant à domicile 
•3. Patients symptomatiques admis à l'hôpital 
•4. Patients symptomatiques nécessitant une 

assistance ventilatoire en soins intensifs
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Préambule 
Près d’un an après l’apparition des premiers cas de COVID-19, il n’existe toujours aucun 

traitement officiel efficace pour « tuer » le virus. Cependant, il existe un traitement consistant 

à empêcher le virus de pénétrer dans les cellules au moment de l’infection et à lutter contre 

certaines bactéries qui favorisent cette pénétration du virus. De nombreuses études sont menées 

dans le monde pour définir le meilleur protocole possible en vue d’une prise en charge optimale 

dès l’apparition des premiers symptômes. Les premiers résultats sont très encourageants. 

N’oublions pas que l’adhésion d’un patient à un traitement est en grande partie conditionnée 

par sa relation à son médecin traitant. C’est cette relation patient/médecin qui conditionne la 

qualité des soins, la satisfaction de chacun et, en retour, le bien-être à la fois pour le patient et 

pour le médecin. Très peu d’interventions sont menées pour améliorer cette relation que nous 

pourrions qualifier de partenariat, tant le patient peut jouer un rôle dans l’amélioration des soins. 

C’est à la lumière de cette relation patient/médecin de famille que s’inscrit notre démarche, afin 

que chaque patient soit acteur de son parcours de soins, et en partenariat avec son médecin, 

reçoive les médicaments nécessaires qui contreront les symptômes respiratoires ou digestifs 

principalement entrainés par ce coronavirus et éviteront au plus grand nombre de devoir aller à 

l’hôpital. 

Le Président de la République a déclaré mardi 24 novembre 2020 que la stratégie de 

déconfinement reposerait en grande partie sur le triptyque : tester + identifier les cas-contact + 

isoler et désormais traiter ! 

Nous médecins généralistes, et spécialistes, qui soignons tous les jours des malades covid-19, 

probables ou prouvés, depuis février 2020, ayant rejoint le collectif MAAT, pensons 

sincèrement, que nous pouvons avec notre expérience commune proposer à tous nos confrères 

cette stratégie de traitement précoce et ambulatoire qui pourrait freiner l’évolution du virus et 

éviter un recours à l’hôpital. Avec comme bénéfice une réduction de la morbi-mortalité, un 

désengorgement des hôpitaux et un déconfinement plus sécurisé. Ceci présente un immense 

intérêt tant individuel que collectif et une contribution non négligeable à la Santé Publique et à 

la situation économique de notre pays. 
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ABSTRACT
The highly infectious and pathogenic novel coronavirus 
(CoV), severe acute respiratory syndrome (SARS)- CoV-2, 
has emerged causing a global pandemic. Although 
COVID-19 predominantly affects the respiratory system, 
evidence indicates a multisystem disease which is 
frequently severe and often results in death. Long- term 
sequelae of COVID-19 are unknown, but evidence 
from previous CoV outbreaks demonstrates impaired 
pulmonary and physical function, reduced quality of life 
and emotional distress. Many COVID-19 survivors who 
require critical care may develop psychological, physical 
and cognitive impairments. There is a clear need for 
guidance on the rehabilitation of COVID-19 survivors. 
This consensus statement was developed by an expert 
panel in the fields of rehabilitation, sport and exercise 
medicine (SEM), rheumatology, psychiatry, general 
practice, psychology and specialist pain, working at 
the Defence Medical Rehabilitation Centre, Stanford 
Hall, UK. Seven teams appraised evidence for the 
following domains relating to COVID-19 rehabilitation 
requirements: pulmonary, cardiac, SEM, psychological, 
musculoskeletal, neurorehabilitation and general 
medical. A chair combined recommendations generated 
within teams. A writing committee prepared the 
consensus statement in accordance with the appraisal of 
guidelines research and evaluation criteria, grading all 
recommendations with levels of evidence. Authors scored 
their level of agreement with each recommendation 
on a scale of 0–10. Substantial agreement (range 
7.5–10) was reached for 36 recommendations following 
a chaired agreement meeting that was attended by 
all authors. This consensus statement provides an 
overarching framework assimilating evidence and likely 
requirements of multidisciplinary rehabilitation post 
COVID-19 illness, for a target population of active 
individuals, including military personnel and athletes.

BACKGROUND
In late 2019 a highly pathogenic novel corona-
virus (CoV), severe acute respiratory syndrome 
(SARS)- CoV-2, emerged, causing a global pandemic 
with millions of cases worldwide.1 CoVs are large 
enveloped non- segmented positive sense RNA 
viruses causing enteric and respiratory disease in 
animals and humans.2 SARS- CoV-2 belongs to 
the CoV β-species, mainly transmitted through 

respiratory droplets and close personal contact, of 
which there have been two global epidemics in the 
last 20 years, SARS in 2003, caused by SARS- CoV-1, 
and Middle Eastern respiratory syndrome (MERS) 
in 2012, caused by MERS- CoV. SARS- CoV-2 causes 
COVID-19, which has a predilection for the lungs, 
and can result in a severe pneumonia, inducing 
serous fluid, fibrin exudates and hyaline membrane 
formation in the alveoli, associated with intensive 
care unit (ICU) admission and high mortality.3 The 
complications include those meeting diagnostic 
criteria for acute respiratory distress syndrome 
(ARDS), anaemia, cardiac injury and secondary 
infection.3 SARS- CoV-2, like SARS- CoV-1, enters 
human cells via the same receptor, angiotensin- 
converting enzyme 2 (ACE2).2

COVID-19 is a highly infectious respiratory 
disease and as a result, the COVID-19 pandemic has 
profoundly impacted the UK population resulting 
in strict measures to curtail spread of infection. This 
zoonotic disease was unknown in humans and most 
research has concentrated on the acute phase to 
reduce mortality. Acute treatment is largely symp-
tomatic and supportive depending on the severity 
of infection. As of April 2020, there was no specific 
treatment or vaccination available. The disease is 
currently predicted to result in significant morbidity 
for 3–6 months (intermediate phase) with pressure 
on routine medical and rehabilitation services for 
12 months and beyond (chronic phase).

The illness severity pattern so far observed is as 
follows;
1. Asymptomatic infected patients.
2. Symptomatic patients isolating at home.
3. Symptomatic patients admitted to hospital
4. Symptomatic patients requiring ventilatory sup-

port in critical care.
COVID-19 is a multisystem disease, which in 

certain cases will require full multidisciplinary team 
(MDT) rehabilitation to enable recovery. When-
ever possible rehabilitation should commence in 
the critical care setting. The National Institute for 
Health and Care Excellence (NICE) recommends 
progressive rehabilitation programmes are best 
initiated within the first 30 days (postacute phase) 
to have greatest impact on recovery.4 The sequelae 
in those who survive this illness will potentially 
dominate medical practice for years and rehabilita-
tion medicine should be at the forefront of guiding 



General rehabilitation recommendations

• 1. Les cliniciens doivent suivre des mesures préventives, porter un équipement de protection 
individuelle approprié conformément à la politique locale et des mesures doivent être prises pour 
éviter ou réduire le risque de génération d'aérosols pendant les interventions et les activités. 
Niveau de preuve: niveau 5. Niveau de concordance: score moyen 9,23 (IC à 95% 8,66 à 9,91). 

• 2. Les plans de traitement de réadaptation devraient être individualisés en fonction des besoins 
du patient, en tenant compte de leurs comorbidités. Niveau de preuve: niveau 5. Niveau de 
concordance: score moyen 9,70 (IC à 95% 9,46 à 9,97). 

• 3. Pour les patients atteints de COVID-19, la rééducation doit viser à soulager les symptômes de 
dyspnée, de détresse psychologique et à améliorer la participation à la réadaptation, la fonction 
physique et la qualité de vie. Niveau de preuve: niveau 5. Niveau de concordance: score moyen 
9,48 (IC 95% 9,11 à 9,85). 

• 4. Les patients doivent être examinés pendant la rééducation processus. Niveau de preuve: 
niveau 5. Niveau de concordance: score moyen 8,90 (IC à 95% 8,23 à 9,58). 

• 5. Les patients doivent être informés de leur état et des stratégies données sur la façon de gérer 
le rétablissement. Niveau de preuve: niveau 5. Niveau de concordance: score moyen 9,23 (IC à 
95% 8,73 à 9,85).
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According to existing guidelines rehabilitation should be deliv-
ered throughout the patient journey starting from the patient’s 
admission, through to ward care and then following discharge4 
to the most appropriate destination.9 Early mobilisation has 
shown to be practical and safe in an ICU setting.17 The highly 
infectious nature of COVID-19 will constitute an added obstruc-
tion, it is important that infection prevention control measures 
are adhered to. Personal protective equipment (PPE) will need 
to be used according to local policy and every attempt to reduce 
and or avoid the risk of aerosol generation during any activity 
should be taken.18 19

Pulmonary sequelae and rehabilitation recommendations
Although COVID-19 is novel,20 there have been previous 
outbreaks of CoV SARS.21 Lung function testing at 6–8 weeks 
after hospital discharge following SARS showed mild or 
moderate restrictive pattern consistent with muscle weakness in 
6%–20% of subjects.22 A prospective cohort study of 94 SARS 
survivors reported persistent pulmonary function impairment in 
around a third of patients at 1 year follow- up. The health status 
of these SARS survivors was also significantly worse compared 
with the healthy population.23 A prospective cohort study of 
97 SARS survivors demonstrated 27.8% had abnormal chest 
radiograph findings as well as persisting reductions in exercise 
capacity (6- minute walk test (6MWT)) at 12 months.24

Beyond respiratory function a prospective cohort study of 
171 SARS survivors demonstrated deficits in cardiorespiratory 
(6MWT) and musculoskeletal performance (handheld dyna-
mometry for major muscle groups), as well as QoL compared 
with age- matched norms.25 A similar picture was reported 
following the 2009 H1N1 influenza epidemic.26

Pulmonary rehabilitation (PR) has been advocated for several 
decades as a way to provide comprehensive care and improve 
the functional status of patients with respiratory diseases.27 
PR is geared towards the unique problems and needs of each 
patient and is delivered by an MDT of healthcare professionals. 
It can be defined as ‘a multidisciplinary intervention based on 

personalised evaluation and treatment which includes, but is not 
limited to, exercise training, education, and behavioural modifi-
cation designed to improve the physical and psychological condi-
tion of people with respiratory disease’.28

PR reduces symptoms, increases functional ability and 
improves QoL in individuals with respiratory disease, even in 
those with irreversible abnormalities of lung architecture. These 
benefits are from treating the secondary morbidities causing 
the impairment and improve function rather than the respira-
tory disorder per se. Following COVID-19, especially in those 
requiring ICU care, this is likely to be dominated by; peripheral 
muscle dysfunction (due to deconditioning and decreased lean 
body mass, ICU neuropathy, fatigue and the effects of hypox-
aemia), respiratory muscle dysfunction (dysfunctional breathing 
pattern, DBP, and exercise- induced laryngeal obstruction), 
cardiac impairment and deconditioning, and psychosocial factors 
(anxiety, depression, guilt, sleep disturbance and dependency).28

Most literature on PR is reported in older populations with 
chronic obstructive pulmonary disease or younger groups with 
asthma, however there is evidence available to support the use of 
PR in pneumonia,29 30 interstitial lung disease (ILD) and SARS31 
as well as emerging reports of PR being used in the early stages 
of COVID-19.32

PR programmes can be delivered within a hospital setting, 
outpatient, home- based or even remotely supervised, with the 
majority in the UK outpatient based.33 34 Duration of interna-
tional inpatient PR programmes ranges from 6 weeks to 9 weeks, 
some providing ongoing maintenance programmes beyond the 
initial phase. Several PR studies in pneumonia and ILD have 
been conducted over 8 weeks.33 34

PR involves optimisation of medical management, exer-
cise prescription, patient education, psychosocial support and 
intervention, behavioural modification strategies and vocation- 
specific support. This is in order to increase functional exer-
cise capacity, improve QoL, reduce sensations of dyspnoea and 
return to vocational activity.28

Exercise training (ET) is considered the foundation of PR 
and included in 76%–100% of programmes internationally.33–35 
ET is based on general principles of exercise physiology: dura-
tion, intensity, frequency, specificity and reversibility. Implicit 
in the recommendation is the requirement for exercise testing 
to prescribe individual thresholds and workloads in PR.28 A 
Delphi method has been used to develop a clinical management 
algorithm for mobilisation of critical care patients and recom-
mends the monitoring of heart rate, pulse oximetry and blood 
pressure during activity.36 The initial activities listed in this algo-
rithm can be described at the level of 1–3 metabolic equivalent 
of tasks (METs) or equivalent, for example, rating of perceived 
exertion.37

Cardiac sequelae and rehabilitation recommendations
COVID-19, similarly to other CoVs, is associated with cardiac 
complications, in particular, arrhythmias and myocardial 
injury.38–40 Cardiac complications are likely to be multifac-
torial and may result from viral myocardial injury, hypoxia, 
ACE2- receptor downregulation, hypotension, elevated systemic 
inflammatory burden or drug toxicity.38 It is suggested that the 
proinflammatory mediators implicated in COVID-19 play an 
important role, resulting in vascular inflammation, myocarditis 
and arrhythmic complications.38 39 Acute cardiac injury, as deter-
mined by elevated cardiac biomarkers, has been described as 
higher in those with increased mortality, severe disease and those 
requiring ventilatory support.38 39 Higher mortality risk has been 

Box 1 General rehabilitation recommendations

1. Clinicians should follow preventive measures, wear 
appropriate personal protective equipment according to local 
policy and measures should be taken to avoid or reduce, the 
risk of aerosol generation during interventions and activities. 
Level of evidence: Level 5.
Level of agreement: mean score 9.23 (95% CI 8.66 to 9.91).

2. Rehabilitation treatment plans should be individualised 
according to the patient’s needs, taking into consideration 
their comorbidities. Level of evidence: Level 5.
Level of agreement: mean score 9.70 (95% CI 9.46 to 9.97).

3. For patients with COVID-19, rehabilitation should be aimed at 
relieving symptoms of dyspnoea, psychological distress and 
improving participation in rehabilitation, physical function 
and quality of life. Level of evidence: Level 5.
Level of agreement: mean score 9.48 (95% CI 9.11 to 9.85).

4. Patients should be reviewed through the rehabilitation 
process. Level of evidence: Level 5.
Level of agreement: mean score 8.90 (95% CI 8.23 to 9.58).

5. Patients should receive education about their condition 
and given strategies on how to manage recovery. Level of 
evidence: Level 5.
Level of agreement: mean score 9.23 (95% CI 8.73 to 9.85).
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identified in those who are of male sex, advanced age and have 
other comorbidities including hypertension, diabetes mellitus, 
cardiovascular diseases, and cerebrovascular diseases.39

As for most other complications of COVID-19, there are 
sparse evidence- based management guidelines for COVID-19- 
related cardiac sequelae. Any patient with COVID-19 infec-
tion would require an assessment of their symptoms, recovery, 
function and potential impairments. Depending on the patient’s 
initial assessment and symptoms, further investigations may 
include a specialist blood panel, resting electrocardiogram 
(ECG), 24- hours ECG, echocardiogram, cardiopulmonary 
exercise testing and cardiovascular magnetic resonance (CMR) 
imaging with the involvement of a cardiology specialist.41 42

A period of 3–6 months of complete rest from training 
programmes has been proposed for any athlete suffering from 
myocarditis.41 The period of rest is dependent on the clinical 
severity and duration of illness, left ventricular function at onset 
and extent of inflammation on CMR. Athletes are required 
to undergo periodic reassessment due to an increased risk of 
silent clinical progression, in particular during the first 2 years. 
Training and competition may resume if left ventricular systolic 
function is normal, serum biomarkers of myocardial injury are 
normal and if relevant arrhythmias are ruled out on 24- hour 
ECG monitoring and exercise testing.41 The above guidance is 
appropriate to follow in the young and active population that 
suffer COVID-19- related cardiac injury resulting in myocarditis.

Cardiac rehabilitation (CR) is prioritised for individuals with 
a diagnosis of heart disease such as acute coronary syndrome, 
coronary revascularisation and heart failure.43 44 The British 
Association for Cardiovascular Prevention and Rehabilita-
tion specify the following six core components for CR: health 
behaviour change and education, lifestyle risk factor manage-
ment, psychosocial health, medical risk management, long- term 
strategies and audit and evaluation.43 CR is now recommended 
in international guidelines, with increasing evidence that CR 
can improve exercise capacity, QoL, psychological well- being 
as well as reduce mortality, morbidity and unplanned hospital 
admissions.43–47 Formal CR programmes usually begin several 
weeks or months after the cardiac event. The process starts much 
earlier with education, protection, mobilisation and reassurance. 
The final aim is for subjects to return to work in a physically and 

psychologically fit state with improvement in quantity and QoL. 
It is likely that COVID-19 may result in an increase in those 
requiring CR due to exacerbation of common cardiovascular 
diseases mentioned above. However, there may also be those 
requiring rehabilitation due to cardiac sequelae in the absence 
of significant pre- existing cardiovascular disease. Traditional CR 
may need to be adapted to suit this novel group of patients that 
may emerge during this pandemic of COVID-19.

Exercise advice and rehabilitation recommendations
Concerns for physically active populations will include the 
extent to which COVID-19 may impact on athletic development 
and how to exercise safely. Data from SARS in children indi-
cated a full clinical recovery without perceptible reduction in 
exercise tolerance. Up to 34% of cases demonstrated changes 
on high- resolution computed tomography (HRCT) and up to 
10% changes in pulmonary function tests (PFTs) at 5–6 months 
follow- up.48 49 Requirement for oxygen and lymphopenia during 
the acute phase of illness were predictive of HRCT abnormal-
ities.49 PFT changes were demonstrated in some patients who 
required oxygen during acute treatment.48 The HRCT abnor-
malities most frequently found were ground glass opacification 

Box 3 Cardiac rehabilitation recommendations

9. Cardiac sequelae should be considered in all patients post- 
COVID-19, regardless of severity, and all patients should 
have an assessment of their cardiac symptoms, recovery, 
function and potential impairments. Depending on the 
patient’s initial assessment and symptoms, specialist advice 
should be sought, and further investigations may include a 
specialist blood panel, ECG, 24- hour ECG, echocardiogram, 
cardiopulmonary exercise testing and/or cardiac MRI. Level 
of evidence: Level 5
Level of agreement: mean score 8.52 (95% CI 7.77 to 9.28).

10. A period of rest postinfection, depending on symptoms and 
complications, will reduce risk of postinfection cardiac failure 
secondary to myocarditis. Level of evidence: Level 5
Level of agreement: mean score 9.19 (95% CI 8.70 to 9.68).

11. If cardiac pathology is present, specific cardiac rehabilitation 
programmes should be provided tailored to the individual 
based on their cardiac complications, impairments and 
rehabilitation needs assessment. Level of evidence: Level 5
Level of agreement: mean score 9.43 (95% CI 9.03 to 9.82).

12. Patients returning to high- level sport or physically 
demanding occupation following confirmed myocarditis 
require a 3–6 months period of complete rest. The period 
of rest is dependent on the clinical severity and duration 
of illness, left ventricular function at onset and extent of 
inflammation on CMR. Level of evidence: Level 2b
Level of agreement: mean score 9.19 (95% CI 8.64 to 9.74).

13. Training and high- level sport may resume following 
myocarditis, if left ventricular systolic function is normal, 
serum biomarkers of myocardial injury are normal and 
if relevant arrhythmias are ruled out on 24- hour ECG 
monitoring and exercise testing. Level of evidence: Level 2a
Level of agreement: mean score 9.00 (95% CI 8.44 to 9.56).

14. If returning to high- level sport or physically demanding 
occupation following myocarditis, patients are required to 
undergo periodic reassessment, in particular during the first 
2 years. Level of evidence: Level 2a
Level of agreement: mean score 9.05 (95% CI 8.65 to 9.44).

Box 2 Pulmonary rehabilitation recommendations

6. Respiratory complications should be considered in post- 
COVID-19 patients as they may present with some degree 
of impairment and functional limitation, including but not 
exclusively, due to decreased respiratory function. Level of 
evidence: Level 2b.
Level of agreement: mean score 9.38 (95% CI 8.92 to 9.85).

7. Initial assessment is recommended in a timely manner when 
safe to do so, depending on the degree of dysfunction, 
normocapnic respiratory failure and patient’s physical and 
mental status. Level of evidence: Level 2b.
Level of agreement: mean score 9.00 (95% CI 8.48 to 9.52).

8. Low intensity exercise (≤3 METs or equivalent) should be 
considered initially particularly for patients who required 
oxygen therapy, while concurrently monitoring vital signs 
(heart rate, pulse oximetry and blood pressure). Gradual 
increase in exercise should be based on their symptoms. Level 
of evidence: Level 5
Level of agreement: mean score 8.90 (95% CI 8.23 to 9.57).
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tion specify the following six core components for CR: health 
behaviour change and education, lifestyle risk factor manage-
ment, psychosocial health, medical risk management, long- term 
strategies and audit and evaluation.43 CR is now recommended 
in international guidelines, with increasing evidence that CR 
can improve exercise capacity, QoL, psychological well- being 
as well as reduce mortality, morbidity and unplanned hospital 
admissions.43–47 Formal CR programmes usually begin several 
weeks or months after the cardiac event. The process starts much 
earlier with education, protection, mobilisation and reassurance. 
The final aim is for subjects to return to work in a physically and 

psychologically fit state with improvement in quantity and QoL. 
It is likely that COVID-19 may result in an increase in those 
requiring CR due to exacerbation of common cardiovascular 
diseases mentioned above. However, there may also be those 
requiring rehabilitation due to cardiac sequelae in the absence 
of significant pre- existing cardiovascular disease. Traditional CR 
may need to be adapted to suit this novel group of patients that 
may emerge during this pandemic of COVID-19.

Exercise advice and rehabilitation recommendations
Concerns for physically active populations will include the 
extent to which COVID-19 may impact on athletic development 
and how to exercise safely. Data from SARS in children indi-
cated a full clinical recovery without perceptible reduction in 
exercise tolerance. Up to 34% of cases demonstrated changes 
on high- resolution computed tomography (HRCT) and up to 
10% changes in pulmonary function tests (PFTs) at 5–6 months 
follow- up.48 49 Requirement for oxygen and lymphopenia during 
the acute phase of illness were predictive of HRCT abnormal-
ities.49 PFT changes were demonstrated in some patients who 
required oxygen during acute treatment.48 The HRCT abnor-
malities most frequently found were ground glass opacification 

Box 3 Cardiac rehabilitation recommendations

9. Cardiac sequelae should be considered in all patients post- 
COVID-19, regardless of severity, and all patients should 
have an assessment of their cardiac symptoms, recovery, 
function and potential impairments. Depending on the 
patient’s initial assessment and symptoms, specialist advice 
should be sought, and further investigations may include a 
specialist blood panel, ECG, 24- hour ECG, echocardiogram, 
cardiopulmonary exercise testing and/or cardiac MRI. Level 
of evidence: Level 5
Level of agreement: mean score 8.52 (95% CI 7.77 to 9.28).

10. A period of rest postinfection, depending on symptoms and 
complications, will reduce risk of postinfection cardiac failure 
secondary to myocarditis. Level of evidence: Level 5
Level of agreement: mean score 9.19 (95% CI 8.70 to 9.68).

11. If cardiac pathology is present, specific cardiac rehabilitation 
programmes should be provided tailored to the individual 
based on their cardiac complications, impairments and 
rehabilitation needs assessment. Level of evidence: Level 5
Level of agreement: mean score 9.43 (95% CI 9.03 to 9.82).

12. Patients returning to high- level sport or physically 
demanding occupation following confirmed myocarditis 
require a 3–6 months period of complete rest. The period 
of rest is dependent on the clinical severity and duration 
of illness, left ventricular function at onset and extent of 
inflammation on CMR. Level of evidence: Level 2b
Level of agreement: mean score 9.19 (95% CI 8.64 to 9.74).

13. Training and high- level sport may resume following 
myocarditis, if left ventricular systolic function is normal, 
serum biomarkers of myocardial injury are normal and 
if relevant arrhythmias are ruled out on 24- hour ECG 
monitoring and exercise testing. Level of evidence: Level 2a
Level of agreement: mean score 9.00 (95% CI 8.44 to 9.56).

14. If returning to high- level sport or physically demanding 
occupation following myocarditis, patients are required to 
undergo periodic reassessment, in particular during the first 
2 years. Level of evidence: Level 2a
Level of agreement: mean score 9.05 (95% CI 8.65 to 9.44).

Box 2 Pulmonary rehabilitation recommendations

6. Respiratory complications should be considered in post- 
COVID-19 patients as they may present with some degree 
of impairment and functional limitation, including but not 
exclusively, due to decreased respiratory function. Level of 
evidence: Level 2b.
Level of agreement: mean score 9.38 (95% CI 8.92 to 9.85).

7. Initial assessment is recommended in a timely manner when 
safe to do so, depending on the degree of dysfunction, 
normocapnic respiratory failure and patient’s physical and 
mental status. Level of evidence: Level 2b.
Level of agreement: mean score 9.00 (95% CI 8.48 to 9.52).

8. Low intensity exercise (≤3 METs or equivalent) should be 
considered initially particularly for patients who required 
oxygen therapy, while concurrently monitoring vital signs 
(heart rate, pulse oximetry and blood pressure). Gradual 
increase in exercise should be based on their symptoms. Level 
of evidence: Level 5
Level of agreement: mean score 8.90 (95% CI 8.23 to 9.57).
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and air trapping.48 49 An early case series of 138 patients with 
COVID-19 with a median age of 56 describes either ground glass 
opacities or bilateral patchy shadows on HRCT occurring in all 
cases.40 The significance of such findings for optimal human 
performance is uncertain at this stage and warrants further longi-
tudinal investigation.

Concerning return to exercise post- COVID-19, some general 
precautions seem prudent; one review article suggests moni-
toring temperature before training, laundering sports clothing 
daily and starting with a muscle strengthening programme prior 
to cardiovascular work.50 Extending rest and isolation periods 
in certain cohorts may be necessary. A large prospective cohort 
study in influenza A cases indicated that obese patients shed viral 
load for 42% longer duration than non- obese (mean 5.23 vs 3.68 
days, respectively).51 This indirect evidence should be taken with 
caution but given the rapid spread of COVID-19, a conservative 
approach rather than an accelerated return would be prudent 
until more evidence emerges.

Another consideration is dosage of exercise. A case- control 
study found reduced tumour necrosis factor-α and interleukin-6 
levels of secretion in response to non- antigen stimulation in a 
group who regularly engaged in badminton compared with 
sedentary controls. Increased T helper cells (Th)1 and Th2 cyto-
kine levels after stimulation with hepatitis B surface antigen and 
Streptococcus pyogenes were also found in the regular exercising 
group compared with the sedentary group.52 The conclusion 
was that moderate activity promotes a healthy immunological 
response to infection, and possibly suppresses autoimmune 
activity in the absence of infection whereas reduced activity 
impairs immune response to infection. A review article cites a 
randomised control trial demonstrating prolonged antibody 
response to influenza vaccination associated with exercise.53 
A significantly greater proportion of participants randomised 
to supervised cardiovascular exercise compared with super-
vised balance and flexibility training exhibited seroprotective 
responses at 24 weeks follow- up.54 The article makes the point 
that while moderate activity in influenza- infected mice results 
in reduced mortality, prolonged activity resulted in increased 
symptoms.53

Another review states physical inactivity leads to increased 
insulin resistance which in turn impairs immune response 
against microbial agents including macrophage activation and 
proinflammatory cytokines.55 This is founded on a case series 
of older adults subjected to a period of reduced physical activity 
demonstrating increased insulin resistance and proinflammatory 
macrophage activity.56 The review article postulates that phys-
ical inactivity predisposes to infection and that physical activity 
can enhance response to vaccination in influenza.55 Exercise 
may play a key role in influencing the immune response, which 
could be of particular relevance as it seems COVID-19 deterio-
ration after day 7 is related to a hyperimmune phase similar to 
SARS.40 57 It should be clarified however that physical activity is 
not recommended as a treatment for COVID-19.

Severe symptoms are more likely to indicate significant 
involvement of the cardiopulmonary systems, recommendations 
for which are made in the sections above, and return to training 
for this group needs to be more cautious. Recommendations 
have been made for absolute contraindications to exercise, in 
patients with significant symptoms (listed in recommendation 
16) that are more likely to be indicative of COVID-19.53 The 
‘neck check’ has been traditionally used for athletes, advising 
them to exercise, only if they are suffering from ‘above the neck’ 
symptoms such as nasal congestion and sneezing and to refrain 
from exercise if they have ‘below the neck’ symptoms such as 

fever, cough or shortness of breath. This advice has been refuted 
in COVID-19 in favour of a more conservative approach.58 
A period of 2–3 weeks is postulated to recommence return to 
activity based on the time typically taken to mount an adequate 
cytotoxic T cell response.53 A stratified approach promoting safe 
engagement in physical activity is therefore recommended.

Psychological sequelae and rehabilitation recommendations
Reviewing the impact of previous CoV epidemics on mental 
health demonstrates high levels of emotional distress as a result 
of anxiety, depression, fearfulness and stigmatisation.59 These 
problems occurred in patients, healthcare workers (HCWs) and 
their families. Acutely, there were problems with anxiety and 
depression, and chronically, post- traumatic stress symptoms and 
post- traumatic stress disorder (PTSD). Corticosteroid treatment 
was implicated in the development of psychotic symptoms,59 but 
this should be reduced following COVID-19 given the recom-
mendations from the World Health Organisation (WHO) to 
re- evaluate their use.60

There was some resolution in mental health problems in the 
months immediately following the infection, however, symptoms 
remained in a significant proportion of the population into the 
chronic phase. Following SARS, 5%–44% suffered a decrease in 
mental health at 1 year including anxiety, depression, psychosis 
and high rates of PTSD.11 22 59 There were many reasons for 
this, including its life- threatening nature, worries for family 
members and concern with becoming a vector for infecting 

Box 4 Exercise rehabilitation recommendations

15. Patients with COVID-19 who required oxygen therapy or 
exhibited lymphopenia acutely should be identified and 
tested for radiological pulmonary changes and pulmonary 
function test abnormalities. Level of evidence: Level 4.
Level of agreement: mean score 8.95 (95% CI 8.49 to 9.42).

16. Patients with COVID-19 who experience the following 
symptoms: severe sore throat, body aches, shortness of 
breath, general fatigue, chest pain, cough or fever should 
avoid exercise (>3 METs or equivalent) for between 2 weeks 
and 3 weeks after the cessation of those symptoms. Level of 
evidence: Level 5.
Level of agreement: mean score 9.19 (95% CI 8.77 to 9.61).

17. With very mild symptoms which may or may not be due 
to COVID-19, consider limiting activity to light activity 
(≤3 METs or equivalent) but limit sedentary periods. Increase 
rest periods if symptoms deteriorate. Prolonged exhaustive 
or high intensity training should be avoided. Level of 
evidence: Level 5.
Level of agreement: mean score 8.62 (95% CI 7.86 to 9.37).

18. Asymptomatic contacts of positive COVID-19 cases should 
continue to exercise as they would do normally within 
current government restrictions. Level of evidence: Level 5.
Level of agreement: mean score 9.19 (95% CI 8.74 to 9.64).

19. On return from mild/moderate COVID-19 illness to 
exercise, 1 week of low- level stretching and light muscle 
strengthening activity should be trialled prior to targeted 
cardiovascular sessions. Patients in the severe category 
should be identified as per recommendation 15 above with 
exercise progression following a pulmonary rehabilitation 
approach (defined further in the pulmonary section of the 
main text). Level of evidence: Level 5.
Level of agreement: mean score 8.52 (95% CI 7.85 to 9.19).
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others. Following MERS, at 12 months and 18 months, 27% and 
17% of survivors had depression and 42% and 27% had PTSD 
symptoms.61 Based on previous epidemics, it is possible that up 
to 30% of COVID-19 survivors will need further input, that is, 
will not naturally process their traumatic experiences,59 some 
of which will be COVID-19- related and some of which will be 
related to the psychological impact of PICS.

There will also be a burden on HCWs as they will likely also 
experience mental health sequelae. Following SARS, being a 
HCW predicted a significantly lower QoL, attributed to the 
anticipatory anxiety of returning to a workplace that was the 
scene of their traumatic experience. This finding was also seen 
following MERS, with one study in South Korea demonstrating 
57% of nurses suffered PTSD.62 Overall, while being a HCW 
confers some psychologically protective elements, the evidence 
suggests being a HCW leads to worse outcomes.59

NICE recommends assessment for all who have sustained 
trauma, using active monitoring to follow- up with subthreshold 
symptoms and offer cognitive behavioural therapy, cognitive 
processing therapy or eye movement desensitisation and repro-
cessing in those who are symptomatic in the postacute and inter-
mediate phases.63

Musculoskeletal sequelae and rehabilitation 
recommendations
The exact musculoskeletal consequences for patients with 
COVID-19 has not yet been established. Patients who have been 
admitted to ICU during previous epidemics have suffered muscu-
loskeletal complications that have required rehabilitation.22

It is well recognised that patients ventilated within ICUs 
are prone to weakness and physical impairments not directly 
attributable to their primary disease process.64–66 Prolonged 
mechanical ventilation and immobilisation associated with ICU 
admissions result in musculoskeletal changes. ICU acquired 
weakness encompasses critical illness associated polyneuropathy, 

myopathy and neuromyopathy.64 67 Muscle atrophy and loss of 
muscle mass starts during the first week of ICU admission and 
is worse in patients with multiorgan failure, sepsis or prolonged 
ICU stay.65 68 Other musculoskeletal complications resulting in 
reduced fitness include heterotopic ossification, muscle wasting, 
prolonged pain, weakness and dyspnoea.11 It was noted that 
survivors of SARS and non- SARS ARDS had 9%–18% weight 
loss during their ICU stay.10 11 Patients surviving ARDS requiring 
ICU ventilatory care experience impairments affecting muscle 
strength, walking capacity and physical activity.69 Following the 
SARS outbreak in 2003, it was reported from Hong Kong that 
patients who had recovered had significantly lower 6MWT and 
below average performance in the curl- up and push- up tests, 
2 weeks following hospital discharge.25

A notable musculoskeletal complication of SARS was osteo-
necrosis implicated in steroid therapy in a dose- dependent 
manner.70 As the WHO has recommended a balanced approach 
to the use of steroids for COVID-19 the risk of osteonecrosis 
should become less likely.60

It is recognised that patients requiring ICU input for ARDS 
often suffer from PICS which includes psychological as well as 
cognitive issues in combination with physical impairments as 
described above.16 71 Following ICU admission, there is evidence 
to suggest increased nociceptive, neuropathic and nociplastic 
pain.14 72 This highlights the need for a MDT assessment for 
holistic management of rehabilitation of such a patient, including 
pain, rather than focusing on musculoskeletal impairments in 
isolation.

Two systematic reviews on exercise rehabilitation following 
ICU discharge did not find significant improvement in QoL.17 73 
These studies, which are not based on patients with COVID-
19, highlight the need to consider the impact of motivation and 
psychological factors on recovery. Survivors of ICU admissions 
due to COVID-19 will include a young working cohort. Occupa-
tionally focused goal setting offers hope for good QoL outcomes 
by addressing motivation and psychology. Vocationally focused 
intensive inpatient rehabilitation has been shown to result in 
greater functional improvements in comparison to traditional 
rehabilitation models.74

Holistic rehabilitation of patients with complex impairments 
will require rehabilitation MDTs to address these effectively 
focused at all three domains of PICS.14 15 The physical therapy 
strategy for patients with post- ICU related weakness includes 
exerciseဨbased interventions such as muscle stretching, weakness 
and joint range of motion to avoid contractures and pressure 
sores. Pain management should be patient- centred and involve 
education, and non- pharmacological and pharmacological inter-
ventions. Physical rehabilitation outpatient programmes vary, 
but typically span 6–12 weeks after discharge and can include 
patient- directed exercises, in- home therapist sessions, telehealth 
delivery of therapy and can be bundled with cognitive rehabili-
tation.14 15 67

Neurological sequelae and rehabilitation recommendations
SARS- CoV-2 enters the human body through ACE2 receptors on 
the surface of human cells, expressed on the surface of the spinal 
cord, as well as the respiratory tract, suggesting that the central 
nervous system (CNS) could be vulnerable to SARS- CoV-2.75 
Theories from animal models also suggest that CoV can enter 
the CNS directly via the olfactory bulb.76 This might be a cause 
of hyposmia described in COVID-19.77

In a retrospective observational study from China, 78/214 
(36.4%) patients with laboratory proven COVID-19 had 

Box 5 Psychological rehabilitation recommendations

20. In the acute phase, effective communication, social contact 
(although remotely) and an information sheet for people 
admitted to acute National Health Service care regarding 
the psychological sequelae of COVID-19 could help. Level of 
evidence: Level 5.
Level of agreement: mean score 8.86 (95% CI 8.33 to 9.38).

21. Individuals should be reviewed in the recovery phase 
to identify those who may have adverse psychological 
outcomes as a result of their COVID-19 experiences. 
Healthcare workers who contracted COVID-19 should be 
considered a high- risk group. This review should focus on 
mood and well- being. Level of evidence: Level 5.
Level of agreement: mean score 9.14 (95% CI 8.64 to 9.65).

22. Active monitoring (ongoing review) should be undertaken 
for those with subthreshold psychological symptoms. Level 
of evidence: Level 1a.
Level of agreement: mean score 8.81 (95% CI 8.11 to 9.51).

23. Referral to psychological services and consideration of 
trauma focused cognitive behavioural therapy, cognitive 
processing therapy or eye movement desensitisation and 
reprocessing is appropriate for those with moderate to 
severe symptoms of acute stress disorder. Level of evidence: 
Level 1a.
Level of agreement: mean score 8.76 (95% CI 8.17 to 9.35).
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neurological manifestations, more pronounced in severe cases 
compared with non- severe (45% vs 30.2%).78 Overall, neuro-
logical symptoms fell into three categories: CNS symptoms 
or disease (headache (13.1%), dizziness (16.8%), impaired 
consciousness (7.5%), acute cerebrovascular disease (2.8%) and 
epilepsy (0.5%); peripheral nervous system symptoms including 
hypogeusia (loss of taste) (5.6%), hyposmia (loss of smell) (5.1%) 
and neuralgia (2.3%); and musculoskeletal symptoms (10.7%).78 
Headache was also reported in 13.6% of 1099 patients with 
COVID-19 in a different study from China.77

Furthermore, case reports have described COVID-19 compli-
cated by neurological symptoms including encephalitis;79 
encephalopathy;80 acute necrotising encephalopathy;81 and 
postinfectious myelitis leading to acute flaccid paralysis of both 
lower limbs.75

Neurological complications were also seen in previous CoV 
epidemics. In 2003 the first case of a patient with both labora-
tory confirmed SARS and detection of SARS RNA in the cere-
brospinal fluid (CSF) was reported, with the patient initially 
presenting with respiratory symptoms then developing confu-
sion followed by status epilepticus.82 In 2004, on day 22 of 
illness from SARS, a pregnant 32- year- old woman developed 
general tonic clonic seizures and tested positive for SARS- CoV 
in her CSF.83 In 2002–2003, there are case reports in the 664 
probable patients with SARS in Taiwan, of polyneuropathy 
and myopathy developing 3–4 weeks after onset of SARS, with 
obvious improvement at follow- up.84 Large artery ischaemic 
strokes were also described in five patients with SARS from an 
outbreak in Singapore with poor prognosis.84

Following an outbreak of MERS in Korea, 4 of 23 patients 
were reported as having neurological complications appearing 
2–3 weeks after respiratory symptoms.85 These included Bick-
erstaff ’s encephalitis overlapping with Guillian- Barre syndrome 
(ptosis and ophthalmoplegia plus limb weakness); critical illness 
neuropathy with limb weakness and peripheral sensory neuropa-
thies.85 In Saudi Arabia, three patients with MERS requiring ICU 
support developed severe neurological complications including 
confusion, coma, ataxia and focal motor deficit.86 Magnetic reso-
nance imaging (MRI) revealed widespread bilateral hyperintense 
changes of the white matter and subcortical areas throughout the 

frontal, temporal, and parietal lobes, basal ganglia and corpus 
callosum.86

Finally, cognitive impairment can occur in patients who have 
been in ICU as part of PICS. Major risk factors include sepsis, 
increased age, prior cognitive deficit, ARDS and delirium.87 This 
impairment can remain for up to 1 year.87

Medical sequelae and rehabilitation recommendations
In the acute phase of COVID-19, there is a high incidence of 
medical complications, including hepatic, renal, haematolog-
ical and gastrointestinal (GI), but it is unclear how many of 
these complications will remain prevalent in the intermediate 
and chronic phases.40 88 89 These complications, as a result of 
COVID-19 directly, or as a result of medical interventions and 
treatments indirectly, have been associated with high rates of 
morbidity and mortality.40 It is therefore important to assess for 
any abnormalities in the postacute phase and consider the impli-
cations of any future interventions on a background of deranged 
organ function.

GI consequences of COVID-19
COVID-19 presenting features have included diarrhoea and 
vomiting (2%–10%), preceding dyspnoea, fatigue and fever, 
with SARS- CoV-2 RNA found in stool samples.88 Ten per 
cent of patients with MERS also had diarrhoea as a presenting 
symptom.90 No obvious chronic GI sequelae have been identi-
fied.88 Those with pre- existing GI problems are at higher risk, 
the subsequent recommendation being that steroid therapy 
should be reduced but other immunosuppression can continue.88 
Decreased appetite and weight loss has been noted secondary to 
fever, loss of taste and/or smell and low energy/fatigue. COVID-
19- related nutritional issues exacerbate other areas, including 
skin quality, bone health and endocrine function. Also, raised 

Box 6 Musculoskeletal rehabilitation recommendations

24. All patients requiring rehabilitation following COVID-19 
should have a functional assessment to determine residual 
musculoskeletal impairments in order to determine 
appropriate rehabilitation. Level of evidence: Level 5.
Level of agreement: mean score 9.43 (95% CI 9.03 to 9.82).

25. Patients that have had an ICU admission should have a 
multidisciplinary team approach for rehabilitation. Level of 
evidence: Level 5.
Level of agreement: mean score 9.48 (95% CI 9.11 to 9.85).

26. Patients presenting with postintensive care syndrome should 
include rehabilitation efforts focusing on all three domains 
of impairments: psychological, physical and cognitive. Level 
of evidence: Level 5.
Level of agreement: mean score 9.76 (95% CI 9.25 to 10.00).

27. Physical rehabilitation following COVID-19 can be delivered 
in a series of settings including inpatient, outpatient, in- 
home telehealth or patient- directed exercises determined 
according to patient needs. Level of evidence: Level 5.
Level of agreement: mean score 9.76 (95% CI 9.52 to 10.00).

Box 7 Neurological rehabilitation recommendations

28. All patients with COVID-19 should be reviewed for any 
neurological symptoms, as symptoms can be immediate (at 
time of active infection) or delayed (in the weeks following 
COVID-19). Consider a cognitive screen for those at risk 
(postcritical care or with residual cognitive impairment). 
Level of evidence: Level 2b.
Level of agreement: mean score 8.48 (95% CI 7.68 to 9.27).

29. Reassurance should be given that milder neurological 
symptoms like headache, dizziness, loss of smell or taste, 
and sensory changes are likely to improve with minimal 
intervention. Level of evidence: Level 4.
Level of agreement: mean score 8.71 (95% CI 8.02 to 9.41).

30. Education should be provided that mild- to- moderate 
neurological symptoms are likely to have a full recovery. 
Level of evidence: Level 3b.
Level of agreement: mean score 8.86 (95% CI 8.37 to 9.34).

31. Severe symptoms potentially may result in significant or life- 
changing impairment, therefore inpatient multidisciplinary 
rehabilitation is recommended for patients with moderate- 
to- severe neurological symptoms to maximise recovery. 
Level of evidence: Level 5.
Level of agreement: mean score 9.43 (95% CI 9.06 to 9.80).

32. Physical, cognitive and functional assessments should 
be considered to support return to work according to 
occupational setting. Level of evidence: Level 5.
Level of agreement: mean score 8.71 (95% CI 7.98 to 9.45).
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postinfectious myelitis leading to acute flaccid paralysis of both 
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Neurological complications were also seen in previous CoV 
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brospinal fluid (CSF) was reported, with the patient initially 
presenting with respiratory symptoms then developing confu-
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probable patients with SARS in Taiwan, of polyneuropathy 
and myopathy developing 3–4 weeks after onset of SARS, with 
obvious improvement at follow- up.84 Large artery ischaemic 
strokes were also described in five patients with SARS from an 
outbreak in Singapore with poor prognosis.84
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were reported as having neurological complications appearing 
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erstaff ’s encephalitis overlapping with Guillian- Barre syndrome 
(ptosis and ophthalmoplegia plus limb weakness); critical illness 
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thies.85 In Saudi Arabia, three patients with MERS requiring ICU 
support developed severe neurological complications including 
confusion, coma, ataxia and focal motor deficit.86 Magnetic reso-
nance imaging (MRI) revealed widespread bilateral hyperintense 
changes of the white matter and subcortical areas throughout the 

frontal, temporal, and parietal lobes, basal ganglia and corpus 
callosum.86

Finally, cognitive impairment can occur in patients who have 
been in ICU as part of PICS. Major risk factors include sepsis, 
increased age, prior cognitive deficit, ARDS and delirium.87 This 
impairment can remain for up to 1 year.87

Medical sequelae and rehabilitation recommendations
In the acute phase of COVID-19, there is a high incidence of 
medical complications, including hepatic, renal, haematolog-
ical and gastrointestinal (GI), but it is unclear how many of 
these complications will remain prevalent in the intermediate 
and chronic phases.40 88 89 These complications, as a result of 
COVID-19 directly, or as a result of medical interventions and 
treatments indirectly, have been associated with high rates of 
morbidity and mortality.40 It is therefore important to assess for 
any abnormalities in the postacute phase and consider the impli-
cations of any future interventions on a background of deranged 
organ function.

GI consequences of COVID-19
COVID-19 presenting features have included diarrhoea and 
vomiting (2%–10%), preceding dyspnoea, fatigue and fever, 
with SARS- CoV-2 RNA found in stool samples.88 Ten per 
cent of patients with MERS also had diarrhoea as a presenting 
symptom.90 No obvious chronic GI sequelae have been identi-
fied.88 Those with pre- existing GI problems are at higher risk, 
the subsequent recommendation being that steroid therapy 
should be reduced but other immunosuppression can continue.88 
Decreased appetite and weight loss has been noted secondary to 
fever, loss of taste and/or smell and low energy/fatigue. COVID-
19- related nutritional issues exacerbate other areas, including 
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should have a functional assessment to determine residual 
musculoskeletal impairments in order to determine 
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31. Severe symptoms potentially may result in significant or life- 
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rehabilitation is recommended for patients with moderate- 
to- severe neurological symptoms to maximise recovery. 
Level of evidence: Level 5.
Level of agreement: mean score 9.43 (95% CI 9.06 to 9.80).

32. Physical, cognitive and functional assessments should 
be considered to support return to work according to 
occupational setting. Level of evidence: Level 5.
Level of agreement: mean score 8.71 (95% CI 7.98 to 9.45).



BPCO et 
pneumopathies 

DIABETE  
TYPE 2 

CANCERS PATHOLOGIES 
CARDIAQUES 

OSTEOPOROSE 

Association de Recherche           
En Pneumologie 

  
(Loi 1901 créée en 1983) 

 
Equipe pluridisciplinaire :  

 
- Pneumologues 
- Professeur APS 

- Médecins généralistes 
- Médecins spécialistes 

A.R.E.P 
¾ Programme de Réhabilitation  

à l’Effort Physique à Domicile  



Objectifs du programme  

 
Î Stabiliser ou améliorer l’état de santé des patients à leur domicile 
 
Î Programme Activités Physiques sur prescription médicale Æ Gratuit   

 
Î Améliorer la qualité de vie au quotidien (Bio-Psycho-Sociale) 
 
Î Lutter contre le cercle vicieux du déconditionnement physique  
 
Î Limiter certains symptômes, prévenir des comorbidités, des récidives ou des 

aggravations et diminuer certains effets secondaires liés aux traitements  
 
Î Pérenniser les acquis de la rééducation effectuée en centre spécialisé 
 
Î Construire un projet sportif post-réentraînement afin d’accompagner le patient 

sur le long terme et conserver les bénéfices acquis  
 
Î Le tout : Avec surveillance médicale tout au long du programme  au domicile 

Ce type de réhabilitation symbolise la particularité de la démarche: 
Réadaptation médicale et sociale : l'objectif n'est pas le diagnostic 

ni le traitement de la lésion mais :  
Æ la récupération fonctionnelle et l’amélioration de la qualité de 

vie avec participation sociale en lien avec le diagnostic et le 
traitement.  



La condition physique chez le patient chronique  

Exemple pour les 
pneumopathies 

Préfaut, Ninot, 2009 
 



Réhabilitation à domicile 
par EXERGAMES 

Ludique  
 

= Motivation à 
la pratique 

Ralentit ou 
stabilise 

l’évolution de la 
maladie  

Améliorations 
significatives 

dès 6 semaines 
d’entraînement  

Coach virtuel 
Entraînement 

quotidien 
possible  

Innovation d’un 
programme assisté 

par jeux vidéo  



Déroulement du programme  
1. Inclusion par 
le spécialiste / 

médecin 
généraliste 

2. Prise en 
charge par 

l’équipe AREP 
Programme ET 

Suivi à DOMICILE  

3. Suite à 
domicile / 

Orientation vers 
projet sportif 

adapté 

12
 se

m
ai

ne
s 

Sur Prescription Médicale  



Semaine 1  
-Installation 
–Programme 
-Séance AP 
-Entretien 
-Examen 
médical  
 
 
 

Questionnaires T1 
Qualité de vie  
état général maladie  
GPAQ (MET) 
 

Semaine 12 
-Examen 
médical 
-Séance AP 
-Entretien + 
décision du 
matériel et 
orientation  
 Le programme  

à domicile    
 

3 mois de réentraînement à l’effort  

Semaine 2 
Suivi 
téléphonique  

Semaine 6  
-Entretien 
-Examen 
médical  
-Séance AP 

 

Semaine 10 
Entretien et 
projet sportif  

Questionnaires T12 
Qualité de vie  
état général maladie  
GPAQ (MET) 
+ Satisfaction  

+ visites et consultations supplémentaires à la demande 



Modalités du réentraînement  
¾  Programme individualisé et adaptés aux besoins et aux envies du patient              

(Par Professeur APA) 
 

¾ Prise en compte du dossier médical, de la pathologie  et des  
      recommandations de l’OMS (Par Médecin)  
 
¾  Entraînement Aérobie / Equilibre / Renforcement Musculaire / Yoga  

 
¾ Travail musculaire et cardio-respiratoire si possible , travail cognitif  

 
¾ Coaching virtuel et interactif – Ajustement avec Plateforme Neurosensorielle  

 
¾ Mise en valeur de l’autogestion et du plaisir à la pratique,   

 
¾ Journal de bord et aide au suivi  

 
¾ Principe de continuité dans l’effort 

 



Exemple d’exercice et 
justification didactiques  

« Niveau 5 : Produire et identifier sur soi des effets différés 
liés à un mobile personnel ou partagé, dans un contexte de 
vie singulier concevoir et mettre en œuvre un projet 
d’entraînement personnalisé de STEP. » 

Traitement 
didactique  

 CP 5  

• Exercice aérobie = Principe de continuité dans l’effort 
 

• Pédagogique active = Travail moteur , cognitif, progressif et ludique 
  
• Répartition des efforts , Travail cardiorespiratoire et renforcement 

musculaire  
 

• Reproduction du mouvement projeté à l’écran – Interactivité  
 

• Complexification des variables en fonction du niveau  



Prescription du 
programme par le 
médecin traitant / 

spécialiste 
(Ordonnance) 

Transmission du 
dossier médical  

Prise de Contact 
avec l’association 

AREP 

Mise en route du 
programme à 

domicile                
12 semaines  

Prescription médicale et suivi  

Médecin + 
Professeur Sport 

Compte rendu 
réguliers  



Exemple de prise en charge

	 	 5 - Exemple de séance  
	 	 	 a - Séance d’aérobie  

Les exercices de type aérobie regroupe la marche, la marche rapide, le jogging, la natation, 
etc… L’intensité est au départ faible puis elle va augmenter progressivement. La fréquence 
recommandée est de 3 à 5 fois par semaine, de 20 à 30 min par séance. Pour les patients 
ayant une faible condition physique, un exercice intermittent peut être utilisé. 

La Wii-Fit Plus :  

Les programmes proposés par l’association utilisent des outils innovants tels que la Wii-Fit 
Plus et la Switch. La console Wii est équipée d’un stepper adapté via une hauteur de 4cm. 
L’Exercice aérobie sur step repose sur un principe de continuité dans l’effort afin d’améliorer 
les capacités d’endurance. La planche de step connectée avec la console de jeu Wii-Fit Plus, 
permet le guidage des pas sur l’écran, de manière ludique animée par un coach virtuel 
(Photos 1). 

L’Intérêt de l’utilisation du jeux Wii-Fit Plus porte sur la réduction du risque de chute et 
l’amélioration de l’équilibre, sur la diminution de la sédentarité et de certains symptômes, 
adapté à la rééducation de population spécifique âgée (A. Grosjean, 2010).  

Son utilisation au sein du protocole fait évoluer ce support comme un nouvel outil 
thérapeutique non médicamenteux, convaincant au sein d’une réhabilitation respiratoire, 
puisque ces effets sont égaux à ceux d’un entrainement sur ergocycle, démontré lors de la 
première thèse de médecine de F. Lassus en Juin 2011. Il s’agit d’un support interactif, 
ludique, motivant et intergénérationnel. 
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Photos 1 : Séance sur Step Wii et Step Classique 

La Switch : 

Concernant le jeu Ring Fit Adventure sur Switch, il s’agit d’un jeu assez complet en 
proposant des exercices d’endurances et de renforcement musculaire en s’adaptant aux 
capacités du pratiquant. En effet, il est possible d’ajuster la difficulté, notamment la résistance 
lors des pressions et des tirages de l’anneau. La difficulté des niveaux, sa durée et son intensité 
augmente avec la progression dans l’aventure du jeu. Sachant qu’il est possible de réaliser 
plusieurs fois le même niveau, afin d’atteindre une performance optimale avant de passer au 
niveau suivant. A la fin de chaque niveau, il est demandé au pratiquant de mesurer sa 
Fréquence cardiaque à l’aide de la caméra infrarouge situé sur l’une des manettes. Le jeu 
permet également de calculer le nombre de calories dépensées. En outre, ce jeu propose un 
large panel d’exercices, qui permettent une sollicitation de nombreux muscles du corps, 
notamment les muscles des jambes, des bras, la ceinture abdominale et dorsale, et permettent 
également de renforcer les fonction de coordination et d’équilibre.  

Par ailleurs, le jeu intègre un coach virtuel, qui rappelle à l’utilisateur la réalisation de chaque 
mouvements effectués en expliquant les positions à adopter. Il conseille également le 
pratiquant lorsqu’il doit ralentir ou accélérer son mouvement, lorsqu’il doit stabiliser sa 
position ou encore quand le travail effectué est correctement réalisé. Le coach recommande 
aussi aux pratiquants de boire de l’eau ou d’effectuer des pauses si nécessaire.  

Cet outil transforme ainsi une séance d’entrainement en une session de jeu ludique et 
attractive en autogestion (Photo 2). 
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Photo 2 : Séance avec le Ring Fit Adventure (Switch) 



Nos partenaires 



 
- Méthode reconnue efficace par les 

patients (97% satisfaction)   
- Réhabilitation à domicile innovante 

et ludique  
- Utilisation de la Wii-Fit+, et tout 

autre EXERGAME  
- Prescription médicale officialisée  
- Réalisation médicalement sécurisée 
- Tremplin vers d’autres Activités 

Physiques et sportives   
 
Î Dernier problème :  
  
La cotation de cet acte et son 
remboursement  



Nouveau programme Post « COVID-19 » 
PAR 

L’Association de Réadaptation à l’Effort Physique 
« Louis Marqueste » 

(AREP « LM ») 

 

PRESENTE PAR :  

Mme Jane Arrestier 

Coordinatrice du programme AREP "Louis Marqueste » 

Chargée de mission et développement Var (83) et Bouches du Rhône (13),    

Professeur d'Activités Physiques Adaptées à la Santé et aux Maladies Chroniques. 

SOUTENUE PAR : 

1

Mise en place d’un programme de réhabilitation à l’effort physique 
à domicile pour les patients Post-COVID 19 ayant subit une 

sédation prolongée en service de réanimation et présentants des 
troubles respiratoires.

Mr Tanguy Marqueste,  

Responsable Master APAS,  

Aix-Marseille Université.

Dr Mathieu Larrousse,  

Pneumologue (83), 

Président de l’AREP « LM »

Dr Bruno Escarguel,  

Pneumologue (13) 




