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ABSTRACT

BACKGROUND: Coronavirus disease (COVID-19) is characterized by different clinical pictures that may require prolonged hospitalization
and produce disabilities challenging the recovery of previous independence.

AIM: The aim is to evaluate the impact of an early assisted rehabilitation program on the functional status of an acutely hospitalized population
affected by COVID-19.

DESIGN: Single-institution retrospective longitudinal study.

SETTING: Inpatient intensive care units (ICU) and medical care units (MCU).

POPULATION: Acute COVID-19 patients.

METHODS: General information was collected; age-adjusted Charlson Comorbidity Index was used for comorbidities. Duration of hospital
stay, the length of stay in ICU and/or MCU, the length of the rehabilitative treatment, and the destination at the discharge were collected. Evalu-
ation was performed when patients were clinically stable (T0), and at hospital discharge (T1); for subjects enrolled in ICU functional status was
assessed at the time of transfer to the MCU. Muscle strength of the four limbs was measured with the Medical Research Council (MRC) sum-
score. Functional status was assessed using the 3-item Barthel Index (BI-3) and the General Physical Mobility Score (GPMS). Early assisted-
tailored rehabilitation protocol was applied in ICU and in MCU: the aims were the maintenance (or recovery) of the range of motion and of the
strength and the recovery of sitting/standing position and gait.

RESULTS: We evaluated 116 patients (mean age 65, SD 11) (65% male), 68 in ICU (mean age 60, SD 10), 48 in MCU (mean age 73, SD 9). At
discharge, BI-3 and GPMS significantly improved in both ICU (P<0.001) and MCU (P<0.001) subgroups of patients. MRC sum-score signifi-
cantly improved in ICU patients (P<0.001). Patients hospitalized in ICU had a significantly longer hospital stay. At discharge, patients admitted
to the ICU reach a functional state that is close to that of patients admitted to the MCU.

CONCLUSIONS: The results suggest that an early assisted rehabilitation program may be helpful in improving the short-term functional status
of an acutely hospitalized population affected by COVID-19, with discharge at home of 48%

CLINICAL REHABILITATION IMPACT: this study focuses on a functional assessment method to be used to identify the rehabilitation needs
and verify the results of an early rehabilitation protocol applied to the acute COVID-19 patient admitted to ICU and MCU.

(Cite this article as: Ricotti S, Petrucci L, Carenzio G, Carlisi E, Di Natali G, De Silvestri A, et al.; Covid Rehabilitation Group. Functional assessment
and rehabilitation protocol in acute patients affected by SARS-CoV-2 infection hospitalized in the Intensive Care Unit and in the Medical Care Unit.
Eur J Phys Rehabil Med 2022;58:316-23. DOI: 10.23736/S1973-9087.21.06897-0)
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Coronavims disease (COVID-19) is an infectious dis- 2020, W.H.O. declared a pandemic state.! COVID-19 is
ease first detected in Wuhan, China. It first appeared caused by Severe Acute Respiratory Syndrome Coronavi-
in Italy in January 2020, the first case with secondary rus?2 (SARS-CoV-2) and is characterized by a broad spec-
transmission being diagnosed in February 2020. In March  trum of clinical features, ranging from a complete absence
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REHABILITATION IN ACUTE SARS-COV-2 PATIENTS

of symptoms to mild symptoms such as fever, cough, fa-
tigue, headache, myalgia, gastrointestinal disorders and
anosmia up to dyspnea in case of bilateral pneumonia of
varying grade of severity.2-> COVID-19, whose symptoms
are marked by the expression of the viral infection and by
the host’s anti-inflammatory response, can progress into
three pathophysiological stages: the infection phase, the
pulmonary phase and the inflammatory phase.3-% In se-
vere cases, interstitial pneumonia may be accompanied
by multiorgan failure and by phenomena of thrombosis,
microangiopathic skin lesions at the extremities and dis-
seminated intravascular coagulation.” The compromise
of respiratory function may express itself with pictures
of different severity requiring oxygen therapy or non-in-
vasive ventilatory assistance; in case of acute respiratory
distress syndrome (ARDS), invasive mechanical ventila-
tion with prolonged hospitalization in intensive wards is
required.2 3 In addition to advanced age and male gen-
der, comorbidities such as type 2 diabetes, hypertension,
obesity and pre-existing impaired immune function are
considered risk factors for the development of a severe
SARS-CoV-2 infection.¢

Patients with severe pictures of SARS-CoV-2 infection
may therefore require prolonged hospitalization in inten-
sive care unit (ICU) which, as already reported in the liter-
ature regarding patients with respiratory disease not relat-
ed to COVID-19, is cause of myopathy with loss of body
mass of about 20% after the first week and with rhabdo-
myolysis, hypotrophy and hyposthenia being due to mito-
chondrial dysfunction and metabolic alterations in the sat-
ellite cells that are necessary for muscle regeneration.%-12
Moreover, muscle atrophy is in turn a complication of hy-
percapnia due to lung damage.!3 The pathophysiological
mechanisms of ICU-acquired weakness are believed to be
multifactorial and muscle damage is associated with neu-
ronal damage and axonal degeneration from microcircula-
tory dysfunction.!! In ICU-acquired weakness neuromus-
cular recovery is delayed and 65% of patients have been
estimated to have functional limitation at the discharge,
the neuromuscular damage lasting for years.!4 15 Previous
reports about severe form of Coronavirus 1 infection have
shown long recovery times, even 12 years, in case of criti-
cal illness.¢

In order to reduce the effects of prolonged immobility
and to improve functional outcomes, rehabilitation is ac-
tually considered an integral part of the management of
critically ill patients.!6-18

With the spread of the covid 19 pandemic, greater
knowledge on the clinical characteristics, treatment and
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sequelae of this pathology have led to a growing scien-
tific literature regarding the rehabilitation approach of the
SARS-CoV-2 patient, and a series of systematic rapid liv-
ing reviews on rehabilitation needs has been published.
The main fields of intervention concern the rehabilitation
treatment of acute respiratory failure that characterizes the
initial stages of the disease, the containment of the effects
related to prolonged immobility with an early mobilization
of the patient admitted to the ICU, the recovery of mobility
prior to hospitalization through continuation of rehabilita-
tion treatment both in the postacute phase and at home,
where continuous monitoring of the motor, neurological,
cognitive sequelae is necessary.!9: 20

The aim of this study is to evaluate the impact of an
early assisted rehabilitation program on the functional sta-
tus of an acutely hospitalized population affected by CO-
VID-19.

Materials and methods
Population and study design

This study was conducted as a single-institution retrospec-
tive longitudinal study and was performed in accordance
with the Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) Guidelines. It was
approved by the local ethical board (“Area Vasta Pavia”
Bioethics Committee, protocol number: 20200069920 -
date of approval: 05/08/2020) and was drawn up in ac-
cordance with the current version of the World Medical
Association Declaration of Helsinki (2013). For informed
consent to study participation we refer to the consent that
all patients sign upon admission to the ICU or MCU ward,
as approved by the bioethics committee. The trial was car-
ried out in accordance with the standards of good clinical
practice.

Data were collected, from March to June 2020, on sub-
jects admitted to COVID Units of the IRCCS Policlinico
San Matteo Foundation (Pavia, Lombardia, Italy) with a
diagnosis of COVID-19 related pneumonia. COVID Units
included Intensive Care Units (ICU) and Medical Care
Units (MCU). As soon as the patients were considered
clinically stable, they were evaluated for inclusion in an
assisted rehabilitation program (see procedures for details)
by a Physical and Rehabilitation Medicine (PRM) special-
ized physician both in ICU and in MCU. Inclusion criteria
were: age 18 or older and a diagnosis of COVID-19 related
pneumonia. ICU patients were included with a diagnosis
of COVID-19 related pneumonia with ARDS (in phase of
weaning from mechanical ventilation). Exclusion criteria
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were a previous diagnosis of neuromuscular diseases and
general contraindications to mobilization (cardiorespira-
tory or neurological instability, need for Extra Corporeal
Membrane Oxygenation assistance).

Procedures

As part of the recruitment procedure, general information
was collected on basic demographics and the burden of
previous clinical history was determined using the age-
adjusted Charlson Comorbidity Index.2!: 2 The PRM
clinical evaluation included sensorium, general compli-
ance, active and passive motility of all four limbs, sitting/
standing position and gait (if possible). We specifically
measured muscle strength in all four limbs, applying the
Medical Research Council (MRC) sum-score, one of the
most commonly used clinical grading tool to assess global
muscle strength.23.24 The MRC sum-score is the summa-
tion of the strength of six muscle groups (arm abduction,
elbow flexion, wrist extension, hip flexion, knee extension
and ankle dorsiflexion), bilaterally tested according to the
MRC scale.?s The sum-score ranges from 0 to 60 points,
the range 0-36 indicating severe muscular weakness, the
range 36-48 indicating significant muscular weakness.23 24
The functional evaluation (see outcome section for details)
was performed at the first PRM evaluation (TO0) and at the

TABLE L.—Rehabilitation protocol in Intensive Care Covid Units.

REHABILITATION IN ACUTE SARS-COV-2 PATIENTS

discharge from hospital (T1); for subjects enrolled in ICU
and then transferred to MCU, the functional status and the
MRC sum-score were also assessed at the discharge from
ICU. We also registered the total duration of hospital stay,
the length of stay in ICU and/or MCU, the length of the
rehabilitative treatment (expressed as number of sessions
of physiotherapy) and the destination at the discharge.

The early rehabilitation project had two aims: the main-
tenance (or recovery) of the range of motion and of the
strength and the recovery of sitting/standing position and
gait. The exercise program involved daily a 30-minute
session assisted by a physiotherapist. In Table I, II we re-
ported the stages of the rehabilitation program we carried
out in ICU and MCU respectively.

Outcome assessment

As primary outcome, the functional status was assessed
using the 3-item Barthel index (BI-3) and the General
Physical Mobility Score (GPMS). The Barthel Index is a
worldwide known standard measure of functional ability.2¢
Information on functional status is essential for assessing
rehabilitation practice, but during COVID-19 spreading,
it was impractical to obtain a full assessment in the acute
units, so we chose the BI-3, a simplified and validated al-
ternative to the full Barthel score, based on three items

Intensive Care Units rehabilitation program

1- Postural alignment in bed of the head, neck, trunk, shoulder and pelvic girdle;
2- Passive/active assisted range of motion exercises of the upper and lower limbs. Selective exercises on the shoulder girdle musculature without

involving the pelvic girdle, and vice versa;

3- If the patient is intubated via tracheostomy, passive mobilization of the cervical spine; awareness of the oral cavity by mobilizing the tongue and

the temporomandibular joint;

4- Active exercises to strengthen the muscles of the upper and lower limbs

5- Balance bed exercises of the trunk, shoulder and pelvic girdle in the sitting position in bed; gradual recovery of the sitting position at the edge of
the bed; training in the upright standing position and gradual recovery of the bed-chair transition

6- Reached the standing position, walking training with load transfer and walking on the spot with direct assistance or supervision

7- Cognitive exercise for the tidal volume breathing pattern; sequential breathing exercise Active Cycle of Breathing Techniques

Transfer to Medical Care Units

1- Continuation of the motor rehabilitation program performed in ICU until ambulation is recovered
2- Sequential breathing exercise Active Cycle of Breathing Techniques, breathing exercises in a sitting position, incentive spirometers using volume

- oriented device.

TABLE Il.—Rehabilitation protocol in Medical Care Covid Units.

1- Passive/active assisted range of motion exercises of the upper and lower limbs; exercise for cervical spine

2- Active exercises to strengthen the muscles of the upper and lower limbs

3- Balance bed exercises of the trunk, shoulder and pelvic girdle in the sitting position in bed; gradual recovery of the sitting position at the edge of
the bed, training in the upright standing position and gradual recovery of the bed-chair transition
4- Reached the standing position, walking training with load transfer and walking on the spot with direct assistance or supervision until ambulation is

recovered

5- Sequential breathing exercise Active Cycle of Breathing Techniques, breathing exercises in a sitting position, incentive spirometers using volume -

oriented device.
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TABLE lIl.—General Physical Mobility Score (GPMS).

0= patient confined to bed

1= patient performs movements on the bed

2= patient reaches the sitting position on the edge of the bed
3= patient reaches the upright position

4= patient walks with assistance

5= patient walk independently

only (transfers, walking, bladder control). The BI-3 is re-
ported to predict total Barthel Index score in around 90%
of cases.2” The GPMS was instead created as a new tool,
made up of single item, in order to assess in more detail
than the item “transfers” of the BI-3 the maximum grade of
ability in autonomously performing transfers (Table III).
As secondary outcomes, we assessed variations of MRC
sum-score in the ICU subgroup of patients at the first PRM
evaluation (TO0) and at the transfer to MCU. Moreover, we
assessed differences in terms of length of hospital stay and
functional status at discharge between patients admitted in
ICU and those admitted in MCU. Finally, we evaluated the
impact of functional status on the destination at discharge.

Statistical analysis

The Shapiro-Wilk Test was used to test the normal dis-
tribution of quantitative variables. If normally distributed,
the results were expressed as mean and standard deviation
(SD), otherwise median and interquartile range (IQR: 25-
75% percentiles); qualitative variables were summarized as
counts and percentages.

Functional outcomes (BI-3 and GPMS) are compared
between admission and discharge (separately in ICU and
MCU patients) with paired z-test.

Multivariate linear regression models were fitted to
evaluate the effect of the length of the rehabilitative treat-
ment on improvement of functional outcome (BI-3 and
GPMS); covariate were sex and age-adjusted Charlson
Index and being admitted to ICU. Results are expressed
as coefficient with their 95% confidence interval (CI) and
presented with term specific P values; the coefficient rep-
resents the mean variation of outcomes for unit change of
quantitative predictors or between levels of categorical or
ordinal predictors.

For MRC sum score multi level linear regression with
patients as random factors are fitted to evaluate the effect
of the length of the rehabilitative treatment on improve-
ment of this functional outcome covariate were sex and
age-adjusted Charlson Index. Results are expressed as co-
efficient with their 95% CI and presented with term specif-
ic P-values; the coefficient represents the mean variation
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of outcomes for unit change of quantitative predictors or
between levels of categorical or ordinal predictors.

For MRC sum score categories multi level ordinal lo-
gistic regression with patients as random factors are fit-
ted to evaluate the effect of the length of the rehabilitative
treatment on improvement of this functional outcome co-
variate were sex and age-adjusted Charlson Index. Results
are expressed as as odds ratio (OR) with their 95% CI and
presented with term specific P values.

Multivariate logistic regression models are fitted to
evaluate effect of improvement of functional outcome on
discharge at home (covariate sex age-adjusted Charlson
Index). Results are expressed as OR with their 95% CI and
presented with term specific P values.

P values <0.05 were considered to be statistically signif-
icant. Data analysis was performed with STATA statistical
package (release 16.1, 2013, Stata Corporation, College
Station, TX, USA).

Results
Descriptive data

General characteristics of the population at the first PRM
evaluation are described in Table I'V.

The rehabilitative program was generally well tolerated
by the patients. In subjects diagnosed for thrombosis or
pulmonary embolism after the beginning of the rehabili-
tation protocol, assisted physiotherapy was stopped and
started again 48 hours after the beginning of a proper an-
ticoagulant therapy. Two subjects presented hematomas,
respectively located at the thigh and at the iliopsoas, but
they regularly followed the protocol.

In five ICU patients, a critical illness polyneuropathy
and miopathy was clinically diagnosed and confirmed by
an EMG/ENG examination during the hospital stay. A per-

TABLE IV.—Demographic, anamnestic ad functional characteris-
tics of the population.

ICU MCU All
Sample (N.) subgroup subgroup patients

(68) (48) (116)
Age, years (SD) 60 (10) 73 (9) 65 (11)
Sex, male (%) 51(75) 25(52) 76 (65)
Charlson Comorbidity Index (SD) 1(0-2) 1.5(1-2) 1(0-2)
BI-3 median (range) 0(0-2) 0(0-7) 0(0-7)
GPMS median (range) 0 (0-2) 1 (0-4) 0 (0-4)
MRC sum-score (SD) 23 (12) 41 (8) 31(13)

Value are expressed as means+SD and as median (IQR) for continous data and
counts (percentage) for categorica data. ICU: Intensive Care Unit; MCU: Medical
Care Unit; BI-3: 3-item Barthel Index; GPMS: General Physical Mobility Score;
MRC sum-score: Medical Research Council sum score.
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sistent clinical picture of ICU acquired weakness at dis-
charge from hospital was observed in further thirteen ICU
cases. Finally, two subjects presented neurological com-
plications, respectively a Guillain-Barré Syndrome and a
facial nerve paralysis.

Primary outcome

The BI-3 total score and the GPMS showed a statistically
significant improvement in both ICU (P<0.001) and MCU
(P<0.001) subgroups of patients, as reported in Figure 1,
2 respectively.

Regarding the regression analysis, the length of the re-
habilitative treatment (BI-3 beta 0.07 for 1 day increase

ICU patients

oL

Median score

=

Bl-3 at baseline  BI-3 at discharge GPMS at baseline GPMS at discharge

Figure 1.—BI-3 total score and GPMS score at baseline and at discarge
in ICU patients.

MCU patients

—

Median score

|

Bl-3 at baseline  BI-3 at discharge GPMS at baseline GPMS at discharge

Figure 2.—BI-3 total score and GPMS score at baseline and at discarge
in MCU patients.
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[3%3
(=1

EUROPEAN JOURNAL OF PHYSICAL AND REHABILITATION MEDICINE

REHABILITATION IN ACUTE SARS-COV-2 PATIENTS

95%CI 0.01-0.12 P=0.014; GPMS beta 0.03 95%CI
0.01-0.06 P>0.015) and the age-adjusted Charlson Index
(P<0.001) are significantly positively and negatively cor-
related to the improvement of functional outcome.

Secondary outcome

Data about monitoring of MRC sum-score in ICU patients
are summarized in Figure 3.

MRC sum-score significantly improved in ICU
(P<0.001). For what regards the regression analysis, the
length of the rehabilitative treatment (beta 0.29 for 1 day
increase; 95%CI 0.06-0.53 P=0.012) is also significantly
correlated to the improvement of muscular strength. On
the contrary, the MRC sum-score variation resulted nega-
tively affected by the burden of comorbidity, the coeffi-
cient value decreasing by -3,7 points as the age-adjusted
Charlson Index point-by-point increase. Analysing the
MRC sum-score by categories (0-36, 36-48, 48-60), re-
sults about the influence of the cited variables did not
change (Figure 4).

Total duration of the hospital stay, the length of stay in
ICU and/or MCU, the length of the rehabilitative treatment
and the destination at the discharge are listed in Table V.

Patients hospitalized in ICU had a significantly longer
hospital stay. At discharge, patients admitted to the ICU
reach a functional state that is close to that of patients
admitted to the MCU. The improvement of functional
outcome (BI-3) (OR 1.67 95%CI 1.33-2.10 P<0.001),
the age-adjusted Charlson Index (P<0.001) and ICU stay
(P<0.001) are significantly positively and negatively cor-
related to discharge to home.

40+
ICU patients

BS54

30

MRC sum score

25+

204

2 .
Evaluation

Figure 3.—Monitoring of MRC sum score in ICU patients.
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Frequency

Normal strength

— Significant deficit
Severe deficit
Normal strength

~  Significant deficit
Severe deficit
Normal strength

w  Significant deficit
Severe deficit

Evaluation

Figure 4—Monitoring of MRC sum score categories in ICU patients.

TABLE V.—Duration of the hospital stay, length of the rehabilita-
tive treatment, destination at the discharge.

ICU MCU All
Sample (N.) subgroup subgroup patients

(68) (48) (116)
ICU hospital stay, days median 36 (28-50) - -

(IQR) (available only for ICU

subgroup)
Total Hospital stay, days median 50 (38-67) 29 (21-37) 41 (26-57)
(IQR)
Rehabilitative treatment session 12 (9-20) 6 (4-9) 10 (5-16)
median (IQR)
Discharged to Subacute Units (%) 42 (62) 12 (27) 54 (48)
Discharged to home (%) 21 (31) 33 (73) 54 (48)
Dead (%) 5(7) 0 5(4)

Value are expressed as median (IQR) for continous data and counts (percentage)
for categorica data. ICU: Intensive Care Unit; MCU: Medical Care Unit.

Discussion

The results of this observational study highlight a major
impairment of functional status in patients with severe
SARS-CoV-2 infection that required hospitalization, how-
ever with a significant functional improvement at dis-
charge the degree of the improvement being correlated to
comorbidity and to the length of the rehabilitative treat-
ment.

Our early, structured and assisted rehabilitation protocol
was feasible, tailored to the patient and continued through-
out the hospital stay.

As reported by Curci et al., postacute COVID-19 pa-
tients admitted to the Rehabilitation Unit from ICU pre-
sented a severe disability in terms of pulmonary function
and motor impairment for which an early rehabilitation
treatment adapted to the clinical conditions becomes nec-

Vol. 58 - No. 2

RICOTTI

essary. The need of rehabilitation care already in the acute
stages of COVID-19 disease is reported in the scientific
literature that has grown with the spread of the COVID-19
pandemic.28 McWilliams et al. report that rehabilitation
protocols implemented in intensive care on patients with
stabilized clinical picture lead to increased levels of mobil-
ity before ICU discharge.2?

Despite the severity of the COVID-19 and the geriatric
average age (65 years) of the sample, 48% of the patients
were discharged home. Despite patients hospitalized in
ICU resulted to have a significantly longer hospital stay
and a major exposure to prolonged immobility, we ob-
served in this subgroup of patients a significant and pro-
gressive improvement of MRC sum-score, with a change-
over from a severe muscular weakness (0-36) to a signifi-
cant muscular weakness (36-48) during the rehabilitative
treatment.

During the COVID-19 pandemic outbreak in March
2020, the urge to provide a rehabilitative support to an in-
creasing number of patients and lack of scientific evidence
about the rehabilitative treatment of subject affected by
COVID-19 infection, led us to plan, in a short space of
time, a rehabilitative program based on our skills and pre-
vious clinical experience in treating acutely hospitalized
patients.16. 17. 30-34

Subjects hospitalized in ICU because of a SARS-CoV-2
infection usually show a respiratory impairment similar
to patients affected by ARDS of different etiologies, the
typical restrictive pulmonary picture requiring respiratory
support and, in some cases, bringing to delayed wean-
ing from mechanical ventilation and to prolonged hospi-
talization in intensive wards. As direct consequence, we
observed a progressive and diffuse muscular hypotro-
phy, with concomitant weakness to the trunk and the four
limbs, sometimes leading to the most severe picture of the
critical illness polyneuromyopathy. Moreover, prolonged
mechanical ventilation cause diaphragm muscle atrophy
with concomitant hyposthenia and further lengthening of
the weaning procedures.35 The infection related inflamma-
tory state, the multiorgan involvement and the use of seda-
tives and neuromuscular blocking drugs worsen, in turn,
muscular weakness into a complex motor impairment,
requiring a rehabilitative intervention, aimed to recover
muscle strength, sitting/standing position and gait. Con-
sidering that the loss of muscle strength is greatest in the
first week of immobility,3¢ the rehabilitative intervention
should begin as early as possible. Moreover patients with
COVID-19 demonstrated improved mobility at hospital
discharge and higher probability of discharging home with
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increased frequency and longer mean duration of physical
therapy treatment.37

Patients hospitalized in MCU also showed a partial loss
of muscle strength, caused by the concomitant action of in-
flammatory state, hypoxemia and stay in isolation wards.
Besides, evidences from literature clearly reported a re-
duction of general mobility during hospital stay for any
reason.38 On that basis, the beginning of the rehabilitative
treatment should be early and adaptable to the rapid evolu-
tion of clinical conditions in MCU too. Moreover, we sug-
gest to educate patients to repeat active exercises during
day time and to preserve their functional skills (“transfers”
and activities of daily living), depending on the need to
stay in isolation wards. The learning process of a rehabili-
tative program during the hospital stay allows patients dis-
charged home to carry on their exercises in order to com-
plete their functional recovery.

Analyzing MRC sum-score data, patients hospital-
ized in ICU showed a severe muscular weakness (0-36);
those hospitalized in MCU showed instead a significant
muscular weakness (36-48). Despite patients hospital-
ized in ICU resulted to have a significantly longer hospi-
tal stay and a major exposure to immobility, we observed
in this subgroup of patients a significant and progressive
improvement of muscular strength during the rehabilita-
tive treatment, as a proof that an early participation in a
rehabilitative program is helpful in limiting the sequelae
of prolonged immobility and in facilitating functional re-
covery, as showed by the improvement of BI-3 and GPMS
total score. The GPMS resulted to be an easy-to-fill in tool,
useful in assessing patients’ skills to perform “transfers”
and residual functional needs.

The discharge from hospital to home is considered an
optimal indicator of functional recovery: in the present
study, despite the geriatric age of the sample, 48% of the
patients were discharged to home. In the subgroup hospi-
talized in MCU, the percentage of patients discharged to
home resulted to be 73%, in spite of a major number of
comorbidities and average age (73 years).

Limitations of the study

The present study has several limitations. For ethical rea-
sons we could not plan a placebo-controlled trial with a
control group (not performing rehabilitation), since we en-
rolled subjects with COVID-19 related functional limita-
tion during an emergency time. Consequently, we couldn’t
demonstrate the full efficacy of the intervention on the ob-
served functional evolution, in particular on muscle recov-
ery and on discharge at home.
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The lack of a longer follow-up prevented further con-
sideration about long-lasting functional limitations in pa-
tients affected by COVID-19 related pneumonia. We also
have to specify that we chose the 3-item Barthel Index and
the GPMS to assess function for practical reasons only (in
an emergency setting). Further studies, with a controlled
design and with a more exhaustive functional evaluation
are certainly justified to better understand the efficacy of
rehabilitation in this context.

Conclusions

In patients affected by COVID-19 related pneumonia the
respiratory impairment is often associated to a progressive
muscular weakness with a concomitant loss of function.
An ecarly rehabilitation treatment, tailored to the clinical
setting and adaptable to the rapid evolution of clinical
conditions is desirable to be applied in acute patients with
SARS-CoV-2 infection.
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