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Abstract

Early physiotherapy could play an important role in the man-
agement of severe COVID-19 subjects with consequences of pro-
longed ICU stay, although its effectiveness is still unclear. Aim of
this study is to describe physiotherapy performed in severe
COVID-19 patients and to evaluate its safety and feasibility.
Consecutive adults with confirmed SARS-CoV-2 infection,
admitted to the ICU, needing invasive mechanical ventilation for
>24 hours and receiving early physiotherapy, have been enrolled.
Adverse events occurred during physiotherapy sessions and tim-
ing and type of physiotherapy delivered were analysed, to identify
the interventions most frequently performed and to determine the
time taken to first mobilize, stand and walk. Functional and clin-
ical assessment of patients was also performed at hospital dis-
charge. Eighty-four severe COVID-19 subjects were enrolled.
Few minor adverse events were recorded. Active mobilization
was promoted over passive mobilization and independence in
daily life activities was supported. Time interval from patients’
intubation to the first physiotherapy treatment was 13 days and to
walking was 27 days. Forty-eight (57.1%) subjects returned at
home, whereas 29 (34.5%) were discharged to in-patient rehabil-
itation. Patients with tracheostomy experienced a delay in time
from ICU admission until sit out of bed and ambulation, if com-
pared with subjects without tracheostomy, although no differ-
ences were found in 6MWT and 1m-STST performances. This
study reporting early physiotherapy during pandemic suggests
that this intervention is feasible and safe for severe COVID-19
subjects, as well as healthcare workers, although delayed com-
pared to other critically ill patients.

Introduction

In February 2020 the first case of severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) was notified in Italy and the
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number of positive individuals, needing intensive care, rapidly
increased [1,2]. SARS-CoV-2 infected individuals showed differ-
ent clinical manifestations, ranging from a- or pauci-symptomatic
condition to critical illness, with respiratory failure, requiring
intensive care unit (ICU) admission [3]. A high proportion of ICU
patients need invasive mechanical ventilation (IMV) and about
50% of the ICU-admitted patients die [4-7]. The median age of
ICU patients with coronavirus disease (COVID-19) was <65 years
and the mortality in patients aged <63 years ranges from 15 to 20%
[1,3,5,7].

Early rehabilitation is safe and effective in critically ill
patients and, in patients with acute respiratory distress syndrome
(ARDS), it helps to reduce the functional impairment due to the
prolonged stay in ICU [3,8,9]. Preliminary data suggest the
implementation of early and active mobilization programs, as
well as airway clearance, for patients with severe forms of
COVID-19 [10-15].

The trend of infections in Italy showed a slow decrease until
July 2020 and since August 2020 the number of new positive cases
progressively has increased [16]. Several precautions, including
the use of adequate personal protection equipment (PPE), were
recommended during treatment of COVID-19 patients and physio-
therapists modified their interventions accordingly [11].
Unfortunately, high quality data on safe and effective physiothera-
py interventions are missing.

The aim of the present study was to assess safety and feasibil-
ity of early physiotherapy in severe COVID-19 ICU-admitted
patients. The path and timing of physiotherapy during ICU stay
until hospital discharge were described. The interventions most
frequently delivered in each hospital setting were identified, along
with the time taken to first mobilize, stand and walk. Functional
and clinical status of patients were evaluated at the fist physiother-
apy assessment and at hospital discharge.

Methods

Study design and setting

An observational, retrospective, monocentric study was per-
formed in a large teaching hospital in Milan (Italy) to examine
safety and feasibility of early physiotherapy in critically ill
COVID-19 patients. From February 1%, 3 ICUs, 2 intermediate
care units (IMCU) and 4 general ward units were dedicated to the
treatment of COVID-19 patients. In February 2020, more than 100
patients were admitted to ICU and 300 patients to other COVID-
19 units. Among the 24 physiotherapists from different units
assigned to acute COVID-19 wards, 10 have a postgraduate degree
in cardio-pulmonary and critical care physiotherapy or had >5
years’ experience in the respiratory field [17]. Day shifts were
rescheduled to ensure the presence of physiotherapists from 8am to
8pm, 7/7 days and PPE was adopted as required [2,18]. Among the
24 physiotherapists working at the COVID-units, no SARS-CoV-2
positive cases were found.

Study population

Patients with a laboratory-confirmed SARS-CoV-2 infection,
admitted to our hospital from March 1% 2020 to May 31 2020
were consecutively recruited.

The inclusion criteria were: i) age >18 years; ii) laboratory-
confirmed COVID-19 diagnosis; iii) admission to ICU for acute
respiratory distress syndrome; iv) intubated on invasive ventilation
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for >24 hours; v) treatment by respiratory physiotherapist during
the ICU stay.

Patients with at least one of the following criteria were exclud-
ed from the study: i) cognitive impairment before the diagnosis of
SARS-CoV-2 infection; ii) neuromuscular, orthopaedic, or any
other disease hindering ambulation.

Procedures and interventions

Two investigators retrospectively screened medical records
and the data on physiotherapy were retrieved. Since there are no
respiratory physiotherapists in Italy, physiotherapy interventions
included respiratory and rehabilitation activities. Each patient in
ICU and IMCU received 2 physiotherapy sessions of at least 40
minutes every day. During general ward stay one physiotherapy
session per day was delivered and autonomous work was
assigned. In every physiotherapy session many activities were
included.

COVID-19 patients were evaluated and treated by physio-
therapists from ICU until hospital discharge as described in Table
l.

Outcomes

Primary outcomes were: 1) number and type of physiotherapy
treatments performed during hospitalisation; ii) number of physio-
therapy-related adverse events (AE).

Secondary outcome was the assessment of functional and clin-
ical status of patients at hospital discharge.

The following variables were recorded: 1) physiotherapy treat-
ments performed during hospitalisation; ii) first time sitting out of
bed, standing and walking; iii) six-minute walking test (6MWT)
and 1-minute sit-to-stand test (Im-STST) [19,20]; iv) muscle
strength measured by Medical Research Council Sum Score
(MRC-SS) of upper and lower extremities [21]; v) functional inde-
pendence in activities of daily living (ADL) assessed by the
Barthel Index for ADL [22]; vi) length of ICU and hospital stay;
vii) duration of IMV; viii) discharges at home, to in-patient reha-
bilitation or transferred to other hospital; ix) in hospital deaths for
any cause; x) Manchester mobility score (MMS) [23].

Data analysis

Categorical variables were described as number and percent-
ages, whereas continuous variables were summarized with means
(standard deviations, SD) or medians (interquartile ranges, IQR)
depending on their parametric distribution. Chi-squared test or
Fisher exact tests were used to compare comorbidities between
patients exposed to non-invasive mechanical ventilation (NIMV),
continuous positive airway pressure (CPAP), and high flow nasal
oxygen (HFNO). In-between group comparisons of quantitative
variables were performed with Kruskal-Wallis test. A two-tailed p
value <0.05 was considered statistically significant. All analyses
were carried out with STATA version 16 (StatsCorp, Texas, US).

Ethical considerations

Data were collected and analysed only by researchers, provid-
ing full confidentiality and anonymity. The study was approved by
the Ethical Committee on May 215t 2020 (IRB: 445 2020).
Informed consent was waived due to the retrospective nature of the
study. This study complies with the Declaration of Helsinki.

Trial registration
This study was registered on clinicaltrials.gov (July 15t 2020;

NCT04459819).
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Results

Patients’ demographic and clinical characteristics

Eighty-four severe COVID-19 patients were enrolled.
Demographic and clinical characteristics of the population and ICU
therapies are reported in Table 2. All patients were mechanically
ventilated and the median (IQR) duration of IMV was 16.5 (10.5-
31) days. Before intubation, 64 (76.2%) patients were treated with
CPAP, 4 (4.8%) with NIMV, and 3 (3.6%) with HFNO. After the
removal of the endotracheal tube, 10.7% were treated with NIMV
and HFNO while 59.5% with CPAP. Tracheostomy was performed
in 21 patients (25.0%), after median (IQR) 25 (19.75-30.75) days
from intubation. Transtracheal open ventilation (TOV) was used

with 33.3% of the patients who had tracheostomy (Table 2).

The majority of patients were transferred to ICU from other
COVID wards, mainly IMCU of the same hospital (36.9%) and
ICU of other hospitals (25.0%). Individuals that needed an upgrade
from IMCU of our hospital to ICU, showed a median (IQR) IMCU
stay of 4 (3-6) days and already started physiotherapy treatment in
this ward (Table 2).

The median (IQR) hospital stay was 40.5 (29-53) days, with
almost 50% of the hospital stay spent in ICU (Table 2). Figure S1
describes distribution and movements of all patients from admis-
sion to discharge.

Safety of physiotherapy in severe COVID-19 patients
During physiotherapy interventions, 32 (0.58%) adverse

Table 1. Patient assessment and treatment. COVID-19 patient evaluation and physiotherapy interventions performed in ICU, IMCU

and general ward are described here.

InICU e Lung volumes
Patient sedated, intubated e (Cardiopulmonary function
and on IMV e Respiratory and peripheral muscle evaluation
e Respiratory reserve and hemodynamic response °
during patient positioning and early mobilization
e Agitation and sedation level
In ICU e (Complete assessment of respiratory mechanics and func-

Patient weaning form IMV

tionality during pressure support ventilation
e Respiratory and peripheral muscle evaluation

Respiratory and peripheral muscles training
Reaching and maintaining lateral, sitting, and vertical posi-
tions
Modification of IMV settings during mobilization and airway
clearance according to the respiratory need of the patient
e Active mobilization in bed and ADL training to promote func-
tional status and independence in basic activities of daily liv-
ing (e.g., grabbing objects, bed mobility)
e Airway clearance strategies
Lung expansion techniques (e.g., deep breathing exercis-
es)
e Aerosol administration
Management of oxygen support

Assist IMV weaning
e Support patient with non-invasive respiratory support after
extubation

e Respiratory reserve and hemodynamic response during

patient positioning and early mobilization
o Ability to perform bed mobility activities

e Ability to reach and maintain sitting and vertical position
while receiving minimal or no ventilator support

In IMCU and general ward Lung volumes

Cardiopulmonary function
Oxygen support need
Mobility level

Balance and gait assessment
Swallowing assessment

Tracheostomy management e Cough efficacy assessment
e Swallowing assessment

Humidification need

Respiratory and peripheral muscle evaluation

Ability to reach and maintain sitting and vertical position

Airway clearance strategies
Spontaneous breathing trials
Management of CPAP and NIMV cycles
Bed mobility activities

Active exercises

Strengthening exercises

ADL training

Weight shifting exercises

Balance training

Transfer training

Pre-gait exercises and ambulation
Endurance training

Autonomous exercises prescribed

Spontaneous breathing trials
TOV

Tracheo-suction

Tracheo weaning

Airway clearance strategies
Phonatory re-education

ADL, activities of daily living; CPAP, continuous positive airway pressure; ICU, intensive care unit; IMCU intermediate care unit; IMV, invasive mechanical ventilation; NIMV, non-invasive mechanical ventilation; TOV,

transtracheal open ventilation.
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events occurred, 5 in ICU, 27 in IMCU and none in the general
ward. No unplanned extubations and arterial catheter removal were
reported. Physiotherapy-related AE were mainly tachycardia,
hypotension, desaturation to SpO,<80%, falls and hypertension
(Table 3). In IMCU, most AE occurred during patient mobilization
and walking whereas in ICU, AE occurred during patient position-
ing and airway clearance. Five (5.6%) patients were readmitted to
the ICU for deterioration of respiratory conditions.

Table 2. Demographic, clinical and admission characteristics of
the cohort.

Age, mean (SD) years 56.0 (10.5)
Males, n (%) 63/84 (75.0)
BMI, median (IQR) kg/m2 27.0 (24.1-29.7)
Comorbidities
Respiratory disease, n (%) 6/84 (7.1)
Hypertension, n (%) 16/84 (19.0)
Diabetes, n (%) 6/84 (7.1)
Anxiety/depression, n (%) 8/84 (9.5)
Cardiovascular disease, n (%) 11/84 (13.1)
Neuropathy, n (%) 4/84 (4.7)
Obesity, n (%) 12/84 (14.2)
Neoplastic disease, n (%) 1/84 (1.2)
Other comorbidities, n (%) 15/84 (17.8)
No comorbidities, n (%) 21/84 (25.0)
Symptoms pre-diagnosis
Lethargy, n (%) 27/84 (32.1)
Fever, n (%) 77/84 (91.7)
Dyspnea, n (%) 56/84 (66.7)
Cough, n (%) 41/84 (48.8)
Access from
ICU of other hospital, n (%) 21/84 (25.0)
Stay in ICU of other hospitals, median days (IQR) 4 (3-8.25)
Not ICU ward of other hospital, n (%) 7/84 (8.3)
COVID-IMCU of same hospital, n (%) 31/84 (36.9)
Stay in COVID-IMCU, median days (IQR) 4 (3-6)
ED of same hospital, n (%) 22/84 (26.2)
COVID-general ward of same hospital, n (%) 2/84 (2.4)
Stay in COVID-general ward, median days (IQR) 5 (4-5.5)
Not COVID-general ward of same hospital, n (%) 1/84 (1.2)
ECMO, n (%) 2/84 (2.4)
Continuous renal replacement therapy, n (%) 7/84 (8.3)
Antiviral therapy, n (%) 46/84 (54.8)
Hydroxychloroquine, n (%) 79/84 (94.1)
Ventilation and respiratory support
IMV duration, median (IQR) days 16.5 (10.5-31)
Tracheotomy packaging, n (%) 21/84 (25.0)
Duration of hospitalization, median (IQR) days 40.5 (29-53)
ICU length of stay, median (IQR) days 17 (12.5-29.5)
IMCU length of stay, median (IQR) days * 16 (9-25)
General ward length of stay, median (IQR) days ** 8.5 (6.75-12)

BMI, body mass index; COVID-19, coronavius disease 2019; CPAP, continuous positive airway pressure;
ECMO, extracorporeal membrane oxygenation; ED, emergency department; HFOZ, high flow oxygen;
ICU, intensive care unit; IMCU, intermediate care unit; IMV, invasive mechanical ventilation; NIMV, non-
invasive mechanical ventilation; PEEP, positive end-expiratory pressure; PS, pressure support, TOV,
transtracheal open ventilation; *IMCU length of stay was calculated among the 77 patients (92% of
overall enrolled) that were admitted to IMCU; **general ward length of stay was calculated among the
24 (29% of overall enrolled) patients that were admitted to general ward.
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Seen the contagiousness of SARS-CoV-2, also physiothera-
pists’ safety should be taken into account; among the physiothera-
pists working at the COVID wards, no SARS-CoV-2 positive cases
were found during the duration of the whole study.

Physiotherapy activities in severe COVID-19 patients

The median (IQR) number of physiotherapy entries registered
during the hospital stay was 60.5 (36-93). As soon as sedation was
reduced and clinical conditions were stable, physiotherapists start-
ed their activity at the ICU and treatment continued in IMCU and
general ward, until hospital discharge. At the first physiotherapy
assessment all patients presented Glasgow coma scale (GCS) >7.
Patients’ mobility level was measured by the MMS and 12.0% of
them were able to sit on the edge of bed, while the remaining
88.0% received in bed interventions during the first physiotherapy
treatment (Table S1).

Patient positioning into prone or lateral position to improve gas
exchange was performed on sedated and intubated patients in ICU.
Passive mobilization was mainly performed during the early phase
of the rehabilitation, whereas active mobilization and muscle
strengthening exercises were recommended as soon as patients
could perform them, with a particular focus on independency in
ADL. In the ICU, physiotherapists were involved in lung expan-
sion techniques and airway clearance (Figure 1A). To investigate
whether comorbidities could predict the administration of a specif-
ic non-invasive support after extubation, patients with comorbidi-
ties exposed to different non-invasive support after orotracheal
tube removal were compared and no differences were found.

During the first assessment in IMCU the mobility level of
patients increased as compared to first ICU evaluation (Table S1). In
IMCU the most prevalent respiratory activities were oxygen manage-
ment and weaning, followed by treatment with CPAP or NIMV, swal-
lowing assessment and lung expansion. Pronation and patient posi-
tioning into lateral position were performed in awake patients during
CPAP or high flow oxygen treatment in IMCU (Figure 1B) [24].

The number of entries involving ADL training and
transfer/mobilization increased while patients moved from ICU to
intermediate and low care settings (Figure 1).

The median (IQR) time interval from patient intubation to the
first physiotherapy treatment was 13 (9.0-21.5) days (Table 4). The
time to first treatment significantly increases with patients’ age
(p=0.03) and duration of IMV (p<0.0001), whereas it is not influ-
enced by number of comorbidities (p=0.54), continuous renal
replacement therapy (p=0.07), use of extracorporeal membrane
oxygenation (ECMO) (p=0.79) and body mass index (BMI;
p=0.30; Table S2). Similar results were found for time interval
from intubation to sitting out of bed, standing and walking.

A tracheostomy was performed in 21 patients, after prolonged
intubation and sedation. In patients that underwent tracheostomy
the first physiotherapy treatment and mobility activities were
delayed (p<0.0001) and the median number of activities performed
on patients with tracheostomy was higher than patients without tra-
cheostomy (p=0.0006; Table S2).

Patient outcomes

Six (7.1%) patients died, 2 of which with tracheostomy. Five
died in ICU on IMV (mean hospital stay 28.5 days). Medical
records were analysed to extract outcome measures at ICU and
hospital discharge and results are reported in Figure S2. The mean
(SD) PaO,/FiO, was 368.8 (66.3). At hospital discharge, 85.7% of
patients reached the highest rehabilitation mobility level (mobiliz-
ing >30m) at the MMS (Table S1). No differences were found in
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the performance at the 6MWT and 1m-STST in the subgroups of
patients which had tracheostomy as compared with patients that
had not, whereas a difference was found in hospital discharge des-
tination, with a larger proportion of tracheo-patients discharged to
in-patient rehabilitation with lower scores at Barthel Index for
ADL (Figure S2).

No significant differences were found comparing outcome
measures at hospital discharge in patients with BMI >25 and <25
(Figure S2).

Discussion

This study describes the physiotherapy-related interventions
delivered to severe COVID-19 patients during their ICU stay until
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Figure 1. Physiotherapy intervention delivered during hospital
stay. A) Activities delivered by physiotherapists during ICU stay
B) Activities delivered by physiotherapists during IMCU stay C)
Activities delivered by physiotherapists during general ward stay
Abbreviations: ADL, activities of daily living; ICU, intensive care
unit; IMCU, intermediate care unit; IMV, invasive mechanical
ventilation; NIMV, non-invasive mechanical ventilation; CPAP,
continuous positive end-expiratory pressure.
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the hospital discharge in a large teaching hospital in Milan, Italy.
These data summarise the very early experience of our physio-
therapy team facing the COVID-19 pandemic and have been use-
ful to identify the most used and safe interventions for this critical
population.

Although previous works clearly demonstrated the importance
of early physiotherapy in critically ill patients, some studies
showed institutional, clinical and logistic barriers to the implemen-
tation of early rehabilitation programs [25-27]. In this context of
pandemic and emergency, it was a possible scenario that physio-
therapy was not considered a priority, especially in ICUs [28]; thus,
it appeared very important to verify the feasibility and safety of
physiotherapy and rehabilitation in these new severe infectious
patients.

Early mobilization and respiratory treatments were feasible
and safe in this patient group. In our study population, physiother-
apy interventions were performed from ICU awakening until hos-
pital discharge. We found that the first interventions occurred
around the extubation period (13 days post intubation), in line with
recent data from McWilliams et al. that investigated the levels of
mobility and rehabilitation in a UK population of ICU-admitted
COVID-19 patients [15]. During the rehabilitation, physiotherapy
was performed 7 days per week, with individualised interventions.
Organizing physiotherapists during the pandemic was very chal-
lenging, due to the high working demands which required the reor-
ganization of shifts and working teams, the effort to reduce to a
minimum the risk of virus spreading during aerosol generating
procedures, the space limitations due to isolation of infected
patients and the number of PPE required to work safely. Despite all
of these challenging conditions, none of the physiotherapists work-
ing inside COVID-units was infected and a few minor adverse
events occurred during physiotherapy, mainly in intermediate care
units during patient mobilization, transfer and walking.

The physiotherapy for severe COVID-19 patients did not dif-
fer if compared with that administrated to other critically ill sub-
jects, with the only exception for the organizational and logistic
barriers related to the contagiousness of the infection. Severe
COVID-19 patients showed prolonged IMV duration and ICU
stay, leading in the majority of cases to ICU acquired weakness
and long-term consequences, such as muscle weakness and
fatigue [15,29]. In the present study, we provided information on
IMV, date of intubation, non-invasive ventilation support used
before intubation. No differences were found in patients referred
from different hospitals.

In our patient population, BMI did not affect the timing of first
physiotherapy treatment, while other authors showed that the time
to initial mobilization increased significantly with BMI [15]. This
could maybe be linked to the specific population analysed. In our
study, only patients that received physiotherapy in ICU were
included and at the first physiotherapy treatment 12.0% of patients
was able to sit on the edge of the bed. On the contrary, ICU-
acquired weakness was present for all patients on awakening in the
population studied by Mc Williams et al. [15].

A functional and respiratory patient assessment was obtained
at hospital discharge and results showed that patients’ strength,
function and independence in daily life improved during the hos-
pital stay. Patients achieved a mean walking distance and sit-to-
stand repetitions of 247.8 meters and 15.6 at hospital discharge.
Available literature data are very heterogeneous and show that in
critically ill patients 6-minutes walking distance ranges from <35
to >250 meters, with lower distances often achieved by ARDS sur-
vivors [8,30,31].

Moreover, at hospital discharge >80% of patients showed a
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MRC-SS score >48, with a progressive increased muscle strength
from ICU stay to hospital discharge and 62.1% were functionally
independent at hospital discharge, with a Barthel Index for ADL
score >90. A recent work demonstrated low physical functioning
and poor performance in ADLs in COVID-19 patients at hospital
discharge from a rehabilitation hospital admitting post-acute
SARS-CoV-2 positive subjects [32]. Compared to this study,
although 100% of the patients enrolled in our study were intubated
and mechanically ventilated and only 11.7% of patients form the
study of Belli et al. received IMV, we observed a lower proportion
of subjects with abnormal performance of activities of daily living
at hospital discharge (7.1% patients scored <60 at Barthel Index in
our study vs 47.5% in Belli et al. work). We can speculate that a
structured programme of early physiotherapy interventions can
increase functional outcomes, but this could be linked also to our
specific population of severe COVID-19 patients that is younger
than the study population of Belli ef al. [mean (SD) age 56 (10.5)
years VS. 74.3 (12.7) years]. As most of our patients fall in the
working age, the implications of a proper functional recovery in
working capacity must also be accounted.

57.1% of our patients returned to their accommodation,
whereas 34.5% were referred to rehabilitation centres and 7.1%
died. Similar results were obtained by McWilliams ez al. [15].
Although discharge destination from hospital is multifactorial,
independence of home life before the admission, mean age, early
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start of standing and walking, functional independence in ADL,
and the nature of pandemic, could be identified as factors strong-
ly related to discharge to home. These data altogether are quite
relevant as they suggest that early rehabilitation can increase
functional outcomes that facilitate home discharge, with a reduc-
tion of costs but also an important impact on the rehabilitative in-
patient structures that have limited resources and should face
increasing bed demand during the pandemic. This rate of home
discharged patients is in accordance with previous works on
patients treated in ICU [33].

In our hospital, extubation failure, difficult weaning and inad-
equate cough strength were the most common reasons to insert the
tracheostomy. Patients with tracheostomy showed a delay in the
first physiotherapy interventions and in reaching functional and
mobility step, as first time sitting out of bed, standing and walking.
Data could highlight that our medical approach potentially affected
the timing of the first physiotherapy treatment. Interestingly, when
discharged form hospital, these patients obtained similar results
than patients without tracheostomy at the 6MWT and 1m-STST,
but lower scores of independence in ADL and a lower rate of
patients discharged home.

This study has some limitations. It is an observational, retro-
spective, single-centre study which was not planned to compare
the results with those of a control group not exposed to physio-
therapy; thus, no support to the efficacy of respiratory physio-

Table 3. Physiotherapy-related adverse events, reported during physiotherapy treatments.

Unplanned extubation 0 0 0
Accidental arterial catheter removal 0 0 0
Accidental feeding tube removal 1 1 0
Asynchrony with mechanical ventilation 1 0 0
Uncontrolled arrhythmia 0 1 0
Tachycardia 0 5 0
Atrial fibrillation 1 2 0
Desaturation to Sp0,<80% 0 4 0
Hypotension 1 5 0
Hypertension 1 3 0
Falls to knee or ground 0 3 0
Other 0 3 0

ICU, intensive care unit; IMCU, intermediate care unit.

Table 4. Physiotherapy timing and details.

Physiotherapy activities per patient during the whole hospitalization, median (IQR) 60.5 (36-93)
Time from patient’s intubation to the first physiotherapy treatment, days median (IQR) 13 (9.0-21.5)
Time from patient’s intubation to sitting out of bed, days median (IQR) 22 (13-32)
Patients orally intubated sitting out of bed, n (%) 3/84 (3.5)
Patients sitting out of bed in ICU, n (%) 43/84 (51.2)
Time from patient’s intubation to standing, days median (IQR) 25 (15-34)
Patients standing in ICU, n (%) 14/84 (16.6)
Time from patient’s intubation to walking, days median (IQR) 27 (16-41)
Patients walking in ICU, n (%) 5/84 (6.0)

ICU, intensive care unit.
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therapy in severe COVID-19 patients in comparison with other
therapies can be provided. Moreover, due to the nature of the
study and the high number of critically ill patients admitted to our
hospital during the pandemic, some patients were discharged
from the hospital without a predefined assessment of the out-
comes. Furthermore, COVID-19 is a novel disease and long-term
follow up is needed to better evaluate the advantages of physio-
therapy interventions.

Conclusions

In severe ICU-admitted COVID-19 patients, early rehabilita-

tion is feasible and safe for patients and physiotherapists. Data
about the effectiveness of physiotherapy interventions in the treat-
ment of patients with COVID-19 is still limited.
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