Physique et

HAUTE AUTORITE DE SANTE

TOOLKIT HAS « Rapid responses in the

=" context of COVID-19 -
Management of COVID+
patients in Physical Medicine
and Rehabilitation (MPR), and
on return home

Key points

Rapid response No. 1: Respiratory, cardiovascular, renal, neurocognitive, psychiatric,
musculoskeletal, metabolic and nutritional deficiencies of variable severity, restricting activ-
ity, are common and particularly significant in these patients, requiring long-term treatment.
Rapid response No. 2: The risk of contamination requires strict application of protective
measures during physiotherapy/rehabilitation sessions throughout the contagious phase,
which can last beyond the acute phase.

Rapid response No. 3: The objectives of hospitalisation in a Physical Medicine and Reha-
bilitation unit are diagnostic evaluation and assessment of specific deficiencies and re-
strictions in activity, definition of physiotherapy/rehabilitation programmes and follow-up of
medical complications.

Rapid response No. 4: Some patients require a multidisciplinary physiotherapy/rehabilita-
tion programme coordinated by a Physical Medicine and Rehabilitation physician. The use
of oxygen therapy is often necessary.

Rapid response No. 5: For as long as the patient’s condition is not stabilised, physiother-
apy/rehabilitation must take into account the risk of cardiorespiratory decompensation and
specific thromboembolic complications, with monitoring of vital signs.

Rapid response No. 6: Each physiotherapy/rehabilitation intervention should take into ac-
count the fatigability of these patients, who are often undernourished and asthenic and pre-
sent comorbidities.

Rapid response No. 7: Physiotherapy/rehabilitation at home may be carried out remotely
via telecare, or via self exercise programmes using exercises learned in advanced and



supervised remotely, or by a physiotherapist in the patient’s own home if the absence of a
therapist would constitute a loss of opportunity for the patient.

Rapid response No. 8: Physiotherapy/rehabilitation at home may be implemented after the
acute phase, for a progressive and controlled resumption of low-intensity physical activity
(1-3 METs or shortness of breath <3 on the Borg scale), continuation of respiratory rehabil-
itation, resumption of mobilisation and usual functional activities, refeeding, psychological
follow-up, in accordance with the patient’s dyspnoea, fatigability and tolerance.

Rapid response No. 9: COVID-19 patients, whether in hospital or at home, should be in-
formed that a distance retraining programme focusing on endurance may be necessary,
with the aim of achieving a return to work or to physical and social activities.

Context

COVID-19 causes respiratory problems, but also other disturbances (neurocognitive, cardiovascular,
gastrointestinal, hepatic and renal, metabolic, psychiatric, etc.). The possible sequelae are secondary
to the specific damage caused by the viral infection and the excessive immune response, as well as
“non-specific” complications of acute respiratory distress system (ARDS), immobility and prolonged
stays in the intensive care unit.

Post COVID-19 ARDS can progress to restrictive respiratory failure due to respiratory muscle weak-
ness, as is the case in SARS (Chan, 2003), and secondary pulmonary fibrosis with impaired diffusion
(Chan, 2003 ; Ye, 2020; Bissett, 2012; Pan, 2020) associated with physical deconditioning. The res-
piratory consequences after the acute phase are still little described in the literature (Huang, 2020;
ATS/IDSA, 2019; Wang, 2020; Zhou, 2020; Zhang, 2020). Some patients present cardiovascular ef-
fects, such as myocarditis and thromboembolism, which may also cause cardiovascular deconditioning
(Madjid, 2020; Inciardi, 2020). Patients with underlying cardiovascular disease have a poorer prognosis
(Madijid, 2020; Zheng, 2020; Wu, 2017; Badawi, 2016).

COVID-19 may cause meningo-encephalic, bone marrow and peripheral neurological effects, directly
or indirectly (Wu, 2020; Mao, 2020). Some COVID+ patients admitted to the intensive care unit develop
ICU-acquired weakness (ICUAW), this being particularly frequent in the event of previous comorbidities
(McNeary, 2020; Huang, 2020; Xiang, 2014). Other non-specific complications can be expected in
fragile patients, such as decubitus complications (sarcopenia, pressure ulcers, muscle deconditioning
(Connolly, 2016), muscle and tendon contractures (Clavet, 2015), joint limitations (Clavet, 2015), psy-
chomotor disadaptation syndrome (Manckoundia, 2014), cognitive and psychiatric disorders, such as
post-traumatic stress), along with severe multifactorial denutrition (van Zanten, 2019). During the sub-
acute period, the denutrition may be maintained by anorexia (loss of appetite), itself exacerbated by
dyspnoea, anosmia (loss of sense of smell) and ageusia (loss of sense of taste), depressive syndrome
and motor disorders impeding feeding.

Studies have revealed that survivors of severe forms of SARS 2003 had persistent pulmonary sequelae
up to 15 years later, musculoskeletal sequelae and post-traumatic stress disorder, along with depres-
sion and chronic fatigue up to 4 years later (Xiang, 2014; Zhang, 2020; Ngai, 2010). By analogy, it may
be assumed that there will be severe pulmonary, neurological (ICUAW), cardiac and musculoskeletal
sequelae in some COVID-19 survivors, leading to limitation of activity and social restrictions (Herridge,
2011; Heyland, 2005; Bienvenu, 2018; Fan, 2014).
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Reminder

These rapid responses drafted on the basis of available knowledge on the date of publication are
liable to evolve on the basis of new data.

Rehabilitation of post-COVID-19 patients hospitalised in a Physical Medi-
cine and Rehabilitation unit (excluding Post-ICU Rehabilitation units)

Problem context

The proportion of patients requiring rehabilitation in a healthcare facility is probably high for severe
forms (Fuke, 2018; Kress, 2014). In France, initially severe forms and patients discharged from the
ICU or intermediate care unit are mostly sent to specialised physical medicine and rehabilitation units
or follow-on care and rehabilitation units specialising in respiratory conditions. Dependent elderly peo-
ple with multiple diseases are generally cared for in the geriatric sector, or other sectors, on a full
hospitalisation or day hospital basis.

Rehabilitation is similar to that for ARDS for patients having been treated in the ICU, and to that for
deconditioned patients for less severe cases, with two specificities:
the highly contagious nature of the viral infection, which requires the maintenance of protective
measures until a multidisciplinary decision, involving infectiologists, has been taken to lift isola-
tion measures;
the fragility of these patients, liable to present sudden medical decompensation, such as respir-
atory failure, or thromboembolic or cardiovascular complications.

Physiotherapy/rehabilitation professionals must work on the basis of each patient’s individual needs.
The intervention of psychologists is essential; the intervention of adapted physical activity trainers may
be discussed for reconditioning in the chronic phase.

Monitoring of vital signs - particularly respiratory signs - at rest and during exercise should be reinforced
throughout the duration of rehabilitation: respiratory rate and oxygen saturation, heart rate. The perfor-
mance of an exercise ECG during the first physiotherapy sessions may be useful for some patients,
depending on their comorbidities.

Assessments, scales and scores

Medical data to be collected before a prescription for physiotherapy is made

Knowing the date of onset of symptoms, the severity criteria of the infectious lung disease course
during the acute phase, classificaiton of the patient’s phenotype, investigation for potential cardiovas-
cular and thromboembolic involvement, monitoring the kinetics of the infectious and inflammatory syn-
drome, cardiac troponin levels, anaemia, lymphocytopenia, hepatic and renal damage, etc. The
duration of mechanical ventilation and sedation are important data with respect to the potential devel-
opment of PICS (Post Intensive Care Syndrome).

There are four patient phenotypes (CARM/CSPMR, 2020);
Phenotype with mild infectious disease or few symptoms: the clinical symptoms are mild and
no signs of pneumonia are observed on imaging.
Phenotype with standard infectious disease, sometimes with a two-phase progression: fever,
respiratory symptoms, etc. Imaging reveals pneumonia.
Phenotype with severe infectious disease: meets one of the following three criteria: i) respiratory
distress with respiratory rate = 30 bpm; ii) at rest, there was an oxygen saturation level of <93%;
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iii) the partial pressure of oxygen in arterial blood (PaO2) / oxygen concentration (FiO2) was <
300 mmHg (1 mmHg = 0.133 kPa).

Phenotype with critical infectious disease: meets one of the following criteria: i) respiratory fail-
ure occurred and required mechanical ventilation; ii) shock occurred; iii) combined multi-organ
failure required monitoring and treatment in an intensive care unit.

Respiratory failure
History of respiratory disease.

Respiratory rate, dyspnoea, transcutaneous oxygen saturation at rest and after exercise, meas-
ured during expiration (measure without a new breath being taken in), blood gases.

Tolerance to exercise: Borg scale.

During the non-contagious period and depending on the indication: Peak flow, peak inspiratory
and expiratory pressures, pulmonary function tests.

Cardiovascular deficiency
History of cardiovascular diseases.

Blood pressure, heart rate, systematic ECG at rest in stable condition, exercise ECG depending
on the patient’s comorbidities.

Cognitive and psychological deficiencies

Confusional states or delirium during the acute phase, attention and temporospatial orientation disor-
ders (MMS or MOCA), anxiety and depression (Hospital and Anxiety Depression Scale), post-traumatic
stress disorder, fatigue (VAS or Modified Fatigue Impact Scale).

Motor, swallowing and voice deficiencies
Joint ranges of motion in degrees.
Qualitative or quantitative motor testing (MRC-SS and grip strength measured using a Jamar
dynamometer with the elbow flexed). During the non-contagious period: ultrasound measure-
ment of quadriceps thickness and 1RM strength (standard or isokinetic dynamometer) for the
least severe patients.

Even in the event of suspected ICUAW, electromyographic examination does not modify reha-
bilitative management (Kress, 2014).

Swallowing: volume-viscosity swallow test (Rofes, 2014).

Voice: Phonetic Test of Intelligibility from the Clinical Evaluation Battery of Dysarthria (Auzou,
2006).

Metabolic deficiencies

Body mass index, weight loss/healthy weight, method of nutrition during acute care, standard labora-
tory workup, albumin, prealbumin, magnesium, phosphates.

Norton or Braden scale

Functional capacity and performance measurements
Capacity for activities of daily living: Barthel, Functional Independence Measure.
Balance: sitting/standing postural balance, Berg Balance Scale.

Overall motor function: number of chair stands in 1 min, time for 5/10 chair stands under SpO2
monitoring, respiratory/heart rate, dyspnoea (VAS, Borg).

Timed Up and Go test (TUG).
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After the contagious period and if indicated:
10 metres and 6 minutes walk tests, stair ascent/descent test.
Exercise tolerance: maximum/sub-maximum exercise tests (ergometers adapted to the pa-
tients’ capacities, stepper test with control of O2 saturation during exercise), exercise ECG,
VO2-max with analysis of blood gases.
Canadian Occupational Performance Measure (COPM)

Rehabilitation programme
Precautions before/after exercises, and criteria for stopping exercises:

Polypnoea at rest > 22 bpm is a contraindication to active exercises, and if SpO2 < 90% the
possibility of oxygen therapy during active exercises should be discussed.

If any of the following conditions occur during physiotherapy, the therapist must immediately
stop the exercise and consult a physician: chest tightness and/or pain, shortness of breath,
malaise, headaches, blurred vision, palpitations, sweats, cyanosis, obnubilation, confusion,
inability to speak, signs of diaphragmatic dysfunction (dyspnoea on anteflexion, thoracoab-
dominal asynchrony, paradoxical breathing), etc.

A decrease in SpO2 of > 4 points compared to SpO2 at rest requires adaptation of exercise
intensity and administration of O2 (if prescribed by a physician).

Locomotor rehabilitation:

Disadaptation for orthostatism and exercise: verticalization of severe patients begun using a
verticalization bed. Verticalization on a tilted surface and standing device, movement to a
chair as soon as possible, monitoring BP and pulse and with appropriate venous compres-
sion.
Recovery or preservation of joint range of motion by passive mobilization, active exercises
and postures (Roeseler, 2013): lower limbs (ankle equinus), shoulder girdle and cervical
spine (prolonged intubation, prone position and surgical approaches).
Muscle strengthening (Roeseler, 2013): Favour overall muscle strengthening to begin with.
If the patient is too weak to get out of bed, bedside cycle ergometers can be used (Burtin,
2009). Transcutaneous electrical stimulation may be proposed in addition to muscle strength-
ening and motor reprogramming. Progressive-intensity analytical and dynamic muscle
strengthening can be combined with sit/stand transfers, assisted walking (body weight sup-
port), and, possibly, cycle ergometer, stepper and treadmill. Dynamic muscle strengthening
against resistance depending on respiratory tolerance. Resume as early as possible:
sit/stand transfers and walking, with specific rehabilitation for psychomotor disadaptation
syndrome. Respiratory coordination with muscle strengthening exercises is particularly im-
portant in this population.

Respiratory rehabilitation:
Breathing exercises may potentially be proposed in a stable patient without polypnoea at rest
(RR = 22) in preparation for reconditioning for exercise (muscle strengthening and adapted
overall endurance work), which has been shown to be effective on functional capacities fol-
lowing idiopathic pulmonary fibrosis (Dowman, 2014).
The breathing exercises proposed are implemented depending on respiratory muscle and
pulmonary gas exchange deficiencies and expiratory capacities and cough.
Exercises aimed at improving breathing control are performed without direct supervision
(Lee, 2017) with the objectives of increasing tidal volume (Bahensky, 2019) and reducing
psychological consequences (stress, anxiety and depression) (Kim, 2013 ; Chien, 2015 ; van
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Diest, 2014 ; Holland, 2012), with a longer expiratory time than inspiratory time in order to
prevent diaphragm fatigability (Bellemare, 1983). A sitting, forward-leaning position with arm
support promotes diaphragmatic function and closed-chain accessory respiratory muscle re-
cruitment (Gosselink, 2003). Following mechanical ventilation, patients with an MIP = 28
cmH20 appear to benefit most from inspiratory muscle training, which improves maximum
inspiratory pressure (IPMax) (Bissett, 2019). Maintain the same precautions for therapists as
for pursed-lip exercises during the contagious phase: favour self-rehabilitation with verbal
encouragement, air the room before caregivers enter.

Respiratory physiotherapy methods for lung secretion clearance should implemented with
precautions during the contagious phase and following a risk/benefit assessment. During this
phase, education and self-rehabilitation are favoured. If ventilatory capacities are impaired,
propose instrumental drainage (breath stacking, with exsufflator with filters and equipment
precautions to prevent infection of caregivers).

Pursed-lip breathing used during exercise has demonstrated an effect on respiratory rate
and minute ventilation in patients with COPD, but we do not know the degree of obstructive
involvement in COVID-19 (Fleig Mayer, 2018). Pursed-lip breathing at rest may have an im-
pact on arterial blood gas parameters due to its positive expiratory pressure effect, but these
data are old (Mueller, 1970). Nonetheless, because COVID-19 patients probably have expir-
atory muscle weakness, breathing exercises with expiration braking still have indications in
this population. They may increase the risk of spread of the virus during the contagious phase
(due to significant mobilisation of expiratory reserve) and they may be poorly tolerated in
terms of respiratory fatigue and circulatory tolerance.

Monitoring of exercise tolerance should be performed using the modified Borg scale or a
numerical scale, measurement of pulse and SpO2 (Bausewein, 2007).
Neuropsychological rehabilitation: Following sedation, encephalopathy that persists for a rela-
tively long period of time (Hopkins, 2010; Herridge, 2011) and causes cognitive problems (Wu,
2020) is very regularly observed after acute respiratory failure. Propose a cognitive rehabilitation
therapy programme based on screening results.
Rehabilitation therapy for swallowing and voice damaged by: prolonged intubation, respiratory
muscle weakness, reduction in pharyngeal sensitivity, thoracoabdominal asynchrony, gastric
reflux, fatigue, concentration problems, laryngeal oedema following extubation.
Other medical follow-up:
Undernutrition: Systemic nutritional follow-up of calorie and protein intakes (inflammatory
syndrome, hypercatabolism, increased energy expenditure due to respiratory workload, an-
orexia secondary to infection, respiratory discomfort, anosmia, ageusia, stress, refeeding
syndrome (van Zanten, 2019)).
Pressure ulcers: Systematic measures given the high risk of pressure ulcers, even in unusual
locations (face, chest, knees, wings of ilium, top of foot) due to prolonged decubitus and the
prone position for the most hypoxaemic patients (Guérin, 2013).
Post-traumatic stress disorder: Remediation by a psychologist offered in the event of post-
traumatic stress disorder-type anxiety and depression.
Encouragement of independence and preparation for return home:
Support to resume everyday habits and social participation.
Assessment of obstacles in the home, proposal of adaptations with technical aids.
Remote monitoring of rehabilitation in the event of autonomy-reducing sequelae.

If necessary, education in social distancing and barrier measures.
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Retraining for exercise and reintegration (in the subacute phase): Overall reconditioning, focus-
ing on cardiorespiratory and muscular endurance, in a day hospital or community medicine set-
ting, to prepare for a return to employment (occupational rehabilitation) and physical and social
activities. This information should be given from the initial phase.

Return home

Physiotherapy/rehabilitation at home can be organised in a variety of ways: community practitioners at
home, telecare, rehabilitative home hospitalisation, mobile team. General practitioners play a crucial
role.

The main objective is a progressive and controlled return to light physical activities, respecting fatigue
levels and focusing on the resumption of walking and previous autonomy. If necessary, continue or
propose respiratory physiotherapy, nutritional follow-up and psychological care.

Rehabilitation at home can be carried out by a physiotherapist via telecare (see Decree), or via previ-
ously learned exercises supervised remotely by a rehabilitation professional (for example, smartphone
application). After the contagious period and for the most fragile patients, the intervention of a mobile
team or a rehabilitative home hospitalisation may be envisaged.

Rehabilitation at home may be carried out following the remote opinion of an occupational health ther-
apist (telecare possible, see Decree).

A Physical Medicine and Rehabilitation unit referral for a cognitive assessment, reconditioning or soci-
oprofessional reintegration programme may subsequently be proposed in accordance with the general
practitioner.

Indications based on clinical situations
1. Post-COVID-19 patients discharged to home following hospital treatment

Rehabilitation adapted on the basis of deficiencies (pulmonary, neurological, musculoskeletal, etc.):
support to return to adapted light physical activities, with dividing up of activities, respecting of fatigue
levels, breathing control and assessment of oxygen saturation during exercise before hospital dis-
charge.

Symptoms suggestive of anxiety, depression and post-traumatic stress disorder should be looked for
in order to put in place psychological follow-up or cognitive stimulation via telecare if necessary.

Refeeding begun during hospitalisation should be continued and monitored, with regular weighing. The
help of a dietician or nutritionist may be sought.

2. COVID-19 patients with no indication for hospitalisation, quarantined and monitored at home

During the acute phase and the symptomatic phase of the disease, the physical activity advice for the
general population is contraindicated. During this phase, no systematic respiratory physiotherapy: se-
cretion clearance to be studied in the event of secondary infection, respecting health professional pro-
tection rules (see above).

Once the acute phase has passed, the most common clinical signs are asthenia and physical decon-
ditioning: resume adapted light and divided-up physical exercise, respecting fatigue levels and dysp-
noea, in the absence of fever.

The help of a dietician or nutritionist may be sought for appropriate refeeding. Psychological support
should be proposed depending on clinical signs.
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https://www.legifrance.gouv.fr/jo_pdf.do?id=JORFTEXT000041807257
https://www.legifrance.gouv.fr/eli/arrete/2020/4/14/SSAZ2009592A/jo/texte

The development of signs of respiratory exacerbation should trigger a telephone alert to the general
practitioner and/or a hospital structure.

3. Patients with chronic diseases and without COVID-19

Patients with chronic diseases receiving rehabilitation therapy or for whom regular physical activity
needs to be maintained on a home exercise programme (COPD, coronary failure, heart failure, chronic
low back pain, neurological disease, age-related weakness, etc.), should receive optimal support. Re-
habilitation should be continued at home wherever possible, but with physical and social distancing
measures to avoid infection of already vulnerable patients.

Assessments, scales and scores

An interview seeks to identify situations causing dyspnoea (MMRC and Borg scale during exercise),
unusual fatigue (VAS), overall tolerance to light physical activities reported by the patient and expected
activity limitations secondary to COVID-19. Monitoring of oxygen saturation is performed if possible.

In the elderly, it is necessary to assess fear of falling and the fall risk (standing balance, TUGT).
Rehabilitation programme
At home, management should be conducted with verbal guidance primarily, respecting distancing rules
and using the required equipment.
Breathing exercises:
Training in controlled breathing movements: abdomino-diaphragmatic breathing in the sitting
position, leaning forward with the elbows on the knees.

Bronchial secretion clearance guidance if expiratory capacities are sufficient: favour expira-
tory flow regulation exercises over expiratory braking exercises. Slow, deep exhalation to
drain secretions towards the upper airways, then increased expiratory flow with an open glot-
tis to evacuate expectoration.
If inspiratory and expiratory capacities are insufficient (peak flow < 180 ml/minute) or if these
techniques are ineffective, medical reassessment is essential. Instrumental decongestion
methods may become necessary.
Functional exercises:
After the acute and symptomatic phase and during the contagious isolation phase, a return
to low-intensity physical activity (muscle strengthening depending on the patient’s tolerance)
can be performed by the patient at home (potentially supervised remotely).
Recommendations for the resumption of low-intensity physical activities:
Recommended intensity between rest (1.0 MET) and light physical exercise (< 3.0 MET),
dyspnoea intensity < 3/10 on the Borg scale (moderate shortness of breath in which the
individual can talk but not sing).
Frequency: Twice daily, 1 hour after a meal.
Exercise time of 15 to 45 minutes per session depending on the patient’s physical condi-
tion; for fragile patients, prefer intermittent exercises.

Work on sitting/standing balance, transfers, posture and walking difficulties.

Resources

These rapid responses will evolve as knowledge in the field of COVID-19 increases. They supplement
the websites, documents and guidelines developed by learned societies.
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See all the French National Authority for Health’s rapid responses in the context of COVID-19.

Link to the websites of learned societies

SOFMER (French Society of Physical Medicine and Rehabilitation) https://www.sofmer.com/
CNP-MPR (French National Council for Physical Medicine and Rehabilitation Physicians)
https://sites.google.com/site/cnpdempr/

CMK (French College of Physiotherapists) https://www.college-mk.org/

CNPE (French National Council for Occupational Therapists) https://cnp-ergotherapie.fr/

Documents issued by CNPs (National Council for healthcare professionals)/learned socie-
ties/ministry/etc.

HCSP (French National Council for Public Health) https://www.hcsp.fr/Explore.cgi/PointSur?clef=2
Teleconsultation: https://solidarites-sante.gouv.fr/soins-et-maladies/maladies/maladies-
infectieuses/coronavirus/covid-19-informations-aux-professionnels-de-sante/article/covid-19-et-tel-
esante-qui-peut-pratiguer-a-distance-et-comment
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Drafting method and warning

The method used for this rapid response is based on a summary of the most relevant available con-
clusive data, national and international guidelines and the consultation of stakeholders (by email).

This document was jointly drafted by the HAS, and contact persons within CNPs (National Councils for
healthcare professionals) and learned societies: SOFMER, CNP-MPR.

Validation by the HAS Board on 16 April 2020.
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