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Abstract.

PURPOSE: The aim of our study is to evaluate effects of early rehabilitation treatment in hospitalized patients with severe
COVID-19, in order to improve patients’ autonomy and quality of life.

METHODS: This observational study has been performed in hospitalized patients with severe COVID-19. All patients were
evaluated at TO using specific scales: Modified Barthel Index (MBI) for autonomy in ADL, Mini Mental State Examination
(MMSE) for cognitive status, Borg scale for dyspnoea, EQSD scale for quality of life. In absence of contraindications for the
rehabilitation treatment, patients start early a rehabilitation protocol consisting of one session (30 minutes) per day, for 2 to
3 weeks; these scales have been repeated at patient’s demission (T1).

RESULTS: 70 patients (37 women and 33 men, with average age of 71 years) with severe COVID-19 were included in the
study. After rehabilitation treatment, MBI increases statistically significantly from TO to T1 (39.8 £ 35.0 with 95% CI 31.6-48,
vs 69.8 +38.1 with 95% CI 60.8-78.7, p <0.001); besides MBI at TO correlates inversely and statistically significantly with
all EQ-5D variables at TO, similarly at T1 (p <0.001), indicating the improvement of autonomy and therefore of the quality
of life. The MMSE correlates statistically significantly with MBI at TO and T1 (r=0.569, r=0.747 respectively, p <0.001),
indicating that an adequate cognitive status is connected with a greater increase in autonomy in ADL after rehabilitation
treatment. MBI correlates directly and significantly with the PaO2/FiO2 value both at TO and T1 (r=0.263 with p=0.039,
r=0.389 with p =0.023 respectively), indicating that improving the oxygen exchanges also improves the patient’s autonomy.
CONCLUSIONS: An early rehabilitation treatment should promote autonomy and a better quality of life in patients with
COVID-19.
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of clinical manifestations, including cough, fever,
myalgias, gastrointestinal symptoms, neurological
manifestations [1-3]. Diagnosis of COVID-19 is
commonly made through detection of SARS-CoV-
2 RNA by PCR testing of a nasopharyngeal swab or
other specimens, including saliva [4]. Most patients
are asymptomatic or develop mild symptoms without
requiring special treatment; however, frail patients
with other comorbidities (such as cardiovascular
disease, diabetes, chronic respiratory disease, obe-
sity, cancer, immunosuppressive conditions) [5] may
develop severe illness (including severe respira-
tory failure with acute respiratory distress syndrome
(ARDS) and multi-organ failure), associated to sec-
ondary damages due to prolonged bed rest, muscle
weakness, motor deconditioning, postural impair-
ment, joint stiffness, pain, fatigue, immobilization
syndrome [5]. In these patients a multidisciplinary
assessment, with early respiratory and neuromuscu-
lar rehabilitation treatment, is absolutely necessary
in order to guarantee a rapid functional recovery
and limit the damage caused by prolonged bed rest
[6-10].

COVID-19 can be classified, as reported by Ghandi
etal [11]in:

o Asymptomatic,

e Mild (mild symptoms including fever, cough or
change in taste or smell, no dyspnea; requiring
clinical monitoring and supportive care),

e Moderate (clinical or radiographic evidence of
lower respiratory tract disease; oxygen satu-
ration >94, requiring clinical monitoring and
sometimes hospitalization),

e Severe (Oxygen saturation <94%; respiratory
rate >30 breaths/min; lung infiltrates >50%,
requiring hospitalization, oxygen and specific
therapies),

e Critical (Respiratory failure, shock and multior-
gan dysfunction or failure, requiring critical care
and specific therapy).

As reported in literature, in severe and critically ill
patients, rehabilitation treatment should begin early,
encouraging, as soon as possible, physical activ-
ity along with posture and breathing management
[12]. Many studies reported that rehabilitation in the
acute phase would be helpful to mitigate sequelae of
COVID, suggesting that early mobilization improves
respiratory function and maintains oxygen saturation
levels [12-18].

The aim of our study is to show our experience of
early rehabilitation treatment in hospitalized patients

with severe COVID-19, and its effects in order to
improve the autonomy of patients and their quality
of life (QoL).

2. Methods

131 patients with COVID-19 diagnosis, confirmed
by PCR testing (nasopharyngeal swab), were hos-
pitalized in non-intensive care unit in the period
between January and May 2021. All patients at the
entrance (TO) received clinical-instrumental exami-
nations such as Chest CT, electrocardiogram (ECG)
and echocardiogram, hemogasanalysis, laboratory
tests including routine blood chemistry, d-dimer, CRP
(C Reactive Protein), vitamin D assay and other spe-
cific exams considering patient’s pathologies. All
patients were treated with low molecular weight hep-
arin, cortisone therapies, oxygen therapy (using nasal
cannulae, Venturi mask or, if necessary, CPAP/BiPAP
mode ventilation), antiviral therapy (remdesevir),
and with other personalized therapies depending on
individual clinical conditions including antibiotic
therapy.

In all patients the Physiatrist, assisted by the ward
Internist, performed:

¢ MMSE (Mini Mental State Examination) for a
basic cognitive assessment,

¢ MBI (Modified Barthel Index) for autonomy in
Activities Daily Living (ADL),

e Borg scale for dyspnoea,

e EQ-5D scale (European Quality of Life Five
Dimension) for quality of life.

These scales were repeated at patient’s demission
(T1).

MBI [19] is divided into 5 categories: 1) 0-24
points (total dependence), 2) 25-49 points (severe
dependence), 3) 50-74 points (moderate depen-
dence), 4) 79-90 points (mild dependence) and 5) 91—
99 points (minimum dependence). Borg scale for dys-
pnoea [20] ranged from O to 10, O indicating no
symptoms and 10 severe dyspnoea symptoms. EQ-
5D scale includes 5 parameters (mobility, self-care,
usual activities, pain/discomfort, anxiety/depres-
sion), each evaluated in three levels (nothing, moder-
ate and severe problems for each parameter) [21].

Rehabilitation treatment includes mobilization
exercises, muscle strengthening, reconditioning to
sitting position, postural passages, walking training,
breathing exercises. The early rehabilitation protocol
consists of one session (30 minutes) per day, with
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increasing intensity exercises based on the character-
istics of the patient, for 2 to 3 weeks, adapted for each
patient (according to the ventilatory support, general
clinical condition, patient’s days of hospitalization
and recovery of his autonomy). The rehabilitation
treatment is interrupted if the clinical picture wors-
ens (instability of internal parameters); generally, it
begins within 2-3 days after hospitalization.

2.1. Inclusion criteria to the rehabilitation
treatment

e patients with severe COVID (Oxygen saturation
<94%; respiratory rate >30 breaths/min; lung
infiltrates > 50%, requiring hospitalization, oxy-
gen and specific therapies);

e cardio-respiratory stability condition (heart
rate <100bpm and >40bpm; blood pressure
< 180 mm/Hg and >90 mm/Hg; P/F (Pa02/Fi02)
*>200);

e Glasgow Coma Scale >9;

e body temperature <37°C;

e adequate level of collaboration.

* P/F value is calculated dividing the arterial

pO2 with the fraction percent of inspired oxygen
(expressed as a decimal) that the patient is receiving,
representing an important index of acute hypoxemic
respiratory failure.

2.2. Exclusion criteria to rehabilitation
treatment

e Pneumonia in the acute phase with respiratory
failure (spo2 <90%, P/F <200),

e Acute / subacute ischemic heart disease (heart
attack within the last three months),

e uncontrolled arrhythmias (such as high-res-

ponse ventricular fibrillation),

uncontrolled hypertension,

Acute / subacute heart failure,

Acute progressive liver disease or renal failure,

Acute / subacute cerebral ischemia with a state

of restlessness and psychomotor agitation.

Vitamin D. In patients who had a vitamin D value
<20ng/ml, an attack protocol with cholecalciferol
50,000 IU/day was performed for 7 days, at the end
of which it was re-evaluated; if it was still deficient,
the therapy was continued for 7 more days.

This observational study was performed in accor-
dance with the Strengthening The Reporting Of
Observational Studies In Epidemiology (Strobe)

Total patients hospitalized
from January to May 2021

N=131

‘ Excluded N= 49

Confirmed and enrolled

(severe cases, uncooperative patients,
patients who refused treatment...)

N=82

Patients excluded due to
worsening of the clinical picture
N=12 (10 died, 2 intubated
transferred to another
department)

Treated and analyzed

N=70

Flow chart

Guidelines. All patients gave their written informed
consent to the rehabilitation treatment, and all authors
were instructed to protect the privacy and follow the
study procedures according to Helsinki Declaration;
the study was approved by the Internal Review Board.
This observational study was not registered on Clin-
ical Trials Registry, because it is not an intervention
trial, and reflects normal clinical practice.

SPSS program was used to analyze statistical data;
t-Student test was used to evaluate data pre and post
rehabilitation treatment; Pearson’s correlation was
used for data correlation; p value <0.05 was consid-
ered as statistically significant.

3. Results

According to inclusion criteria, 82/131 hospital-
ized patients were included in our study. Of these 82,
10 patients got worse and died and 2 were intubated
and transferred to another department; therefore, 70
patients were included in the study (see flow-chart).

Table 1 summarizes demographic characteristics,
blood exams and average values of the evaluation
scales used at TO and T1. The sample was composed
by 37 women and 33 men, with an average age of 71
years (SD 71.4 £ 12.6). The average hospitalization
was 24 days (SD 23.8 £ 11.6); the average rehabili-
tation treatments were 13.4 sessions (SD 13.2 £7.8).
All patients required oxygen therapy, 27 with nasal
cannulas and 43 in Venturi masks. Main comor-
bidities reported were: Hypertension (65 patients),
Diabetes (48 patients), COPD Chronic Obstructive
Pulmonary Disease (21 patients), Obesity (BMI > 30
in 12 patients). 8 patients were hospitalized with
neurological symptoms as the first COVID19 mani-
festation: Ischemic Stroke (6 patients), Haemorrhagic
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Table 1
Characteristics of the sample, blood chemistry tests and
evaluation scales at TO and T1

Sex Females (n=37) 53 %
Males (n=33) 47%
Age 71.6 (SD 71.4+12.6)

Oxygen support Nasal cannulas (n=27) 38.5%

Venturi Mask (n=43) 61.5%

Hypertension 65 (92%), Diabetes 48
(68.5%),

COPD 21 (30%), Obesity (BMI>30)
12 (17%)

Proximate medical history:

Ischemic Stroke 6 (8.5%), Transient
Ischemic Attack 1 (1.4%),
Hemorragyc Stroke 1 (1.4%)

24.14 days +11.6

Comorbidities

Days of hospitalization

MMSE 24,14+8.9
D-dimer TO: 1238,8 +=2291.78 wg/mL
T1: 748.9 £ 661.47 wg/mL
CRP TO: 4,72 +4.82 mg/dL
T1: 3,8 £3.86 mg/dL
Vitamine D TO: 14.5+9.8 ng/mL
MBI TO: 39.8 £35.01

T1: 69.82 +38.12
BORG dyspnoea scale TO: 1.86£0.21

T1: 0.21 £0.48
MMSE (Mini Mental State Examination), MBI (Modified Barthel
Index), CRP (C-Reactive Protein).

Stroke (1 patient) and Transient Ischemic Attack
(1).

Statistical analysis shows that MBI increases sta-
tistically significantly from TO to T1 (39.8 +35.0
with 95% CI 31.6-48, vs 69.8 £38.1 with 95% CI
60.8-78.7, p<0.001), indicating an improvement in
autonomy thanks to the early rehabilitation treatment
and general clinical picture. About QoL improve-
ment, in Fig. 1a and 1b are shown EQ-5D percentage
parameters distribution at TO and T1: there is a statis-
tically significant increase from TO to T1 (p <0.001)
in the percentage of patients who respond “no prob-
lem” for each parameter (mobility, self-care, usual
activities, pain/discomfort, anxiety/depression), indi-
cating a global improvement in patients’ quality of
life.

Table 2 shows results obtained using Pearson’s
correlation test: interestingly, MBI at TO correlates
inversely and statistically significantly with all EQ-
5D TO variables and similarly the same results are
repeated at T1 and correlating the delta MBI (MBI T1
— MBI TO0) with the delta EQ-5D (EQ5D T1 - EQ5D
TO) (p <0.001); these results indicate that improving
the autonomy has a positive effect on the patients’
quality of life.

The MMSE correlates statistically significantly
with MBI TO, MBI T1 and with delta MBI (r=0.569,

EQ-5D ANALYSIS TO

uNothing Mild = Severe

295

USUAL ACTIVITIES PAIN ANXIETY

Fig. la. EQ-5D percentage parameters distribution at TO (mobility,

self-care, usual activities, pain/discomfort, anxiety/depression).

EQ-5D ANALYSIS T1

mNothing mMild = Severe

783
78.2

65.2
623

232

232

232
3

116
116
15.5

MOBILITY SELF-CARE USUAL ACTIVITIES PAIN ANXIETY

Fig. 1b. EQ-5D percentage parameters distribution at T1 (mobility,
self-care, usual activities, pain/discomfort, anxiety/depression).

r=0.747 and r=0.244 respectively, p <0.001), indi-
cating that an adequate cognitive status correlates
with a better increase in autonomy in ADL (Activi-
ties of Daily Living) after the rehabilitation treatment.
Moreover, MBI values correlate directly and sig-
nificantly with the P/F value calculated on the
hemogasanalysis, both at TO and T1 (r=0.263 with
p=0.039, r=0.389 with p = 0.023 respectively), indi-
cating that improving the oxygen exchanges provides
a better autonomy. On the other hand, analysing
some phlogosis indices (C Reactive Protein and
D-dimer), there was no statistically significant cor-
relation with MBI (r=-0.22 with p=0.06 at TO,
r=-0.66 with p=0.59 at TO respectively); similar
results were obtained correlating MBI with Vitamin
D value (r=0.59 with p =0.637 at TO), and MBI with
oxygen liter therapy (r=0.232 with p=0.053 at TO).

4. Discussion

Early rehabilitation treatment in hospitalized
COVID patients is an extremely important and very
topical issue [6, 12—18]: the aim of rehabilitation in
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Table 2

Correlations between MBI and EQ5D, MMSE, P/f, oxygen, d-dimer, CRP, Vitamin D at TO, T1 and

delta T1-TO obtained using Pearson’s correlation

MBI TO MBI T1 A MBI
(MBI T1-MBI TO)

EQ5D Mobility Mobility Mobility
P<0.001 P<0.001 P<0.001
R=-0.939 R=-0.664 R=-0.873
Self-care Self-care Self-care
P<0.001 P<0.001 P<0.001
R=-0.915 R=-0.664 R=-0.839
Usual activities Usual activities Usual activities
P<0.001 P<0.001 P<0.001
R=-0.875 R=-0.677 R=-0.806
Pain/discomfort Pain/discomfort Pain/discomfort
P=0.001 P<0.001 P=0.035
R=-0.400 R=-0.493 R=-0.255
Anxiety/depression Anxiety/depression Anxiety/depression
P=0.002 P<0.002 P=0.009
R=-0.361 R=-0.791 R=-0.315

MMSE P<0.001 P<0.001 P=0.049
R=0.569 R=0.747 R=0.244

P/F P=0.039 P=0.023
R=0.263 R=0.389

Liters Oxigen P=0.053 P=0.151
R=-0.232 R=-0.173

D-dimer P=0.591 P=0.776
R=-0.66 R=-0.038

CRP P=0.069 P=0.051
R=-0.220 R=-0.251

Vitamin D P=0.637
R=0.59

MBI (Modified Barthel Index), MMSE (Mini Mental State Examination), CRP (C-Reactive Protein),

P/F (Pa02 / Fi02).

the acute phase is to prevent neuro-musculoskeletal
damage, aiding the autonomy recovery in ADL and
improving Quality of Life.

Asreported in literature by international guidelines
on COVID rehabilitation [13, 23-30], neuromus-
cular and respiratory rehabilitation is suggested
for hospitalized patients with moderate and severe
COVID-19, in association to a psychological sup-
port. Respiratory therapy includes mostly respiratory
muscle training through various exercises including
cough exercise, diaphragmatic training and stretch-
ing; though, airway clearance techniques (such as
stimulated cough maneuvers and airway suctioning)
are not recommended for patients with signifi-
cant bronchial obstruction [13]; similarly, respiratory
muscle training are not recommended during the
acute phase when the patient is sedated or in a
more critical condition [13]. Musculoskeletal ther-
apies include mostly passive and active-assisted
range of motion, stretching and pumping exercise
for limbs, sit-to-stand training, walking, balance
and aerobic training; finally, a psychosocial therapy

is promoted through psychological counselling and
sleep-promotion activities.

Rehabilitation prescription should be adapted to
each individual patient according to their comorbidi-
ties, stage of recovery, severity of the symptoms.
As reported by Wasilewski et al. [13], duration, fre-
quency and intensity of rehabilitation protocols are
different in literature, but generally authors suggest
a rehabilitative treatment once-twice a day for 15-45
minutes. Chinese guidelines [24] also focus on the
application of specific evaluation scales for Basic
Activities of Daily Living (BADL) and Instrumen-
tal Activities of Daily Living (IADL), with the aim
of also setting up rehabilitative programmes for these
aspects.

As reported in literature [31-33], COVID greatly
affects the psychological sphere, causing a depressive
state that affects daily life: our study highlights how
the improvement of autonomy is associated with a
better quality of life.

The presence of comorbidities in our sample (hy-
pertension, COPD, diabetes type 2, dyslipidaemia,
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obesity) is similar to that reported in the literature [5].
Moreover, about initial symptoms shown by patients,
we had 8 patients with neurological manifestations:
this data is very interesting, although it is difficult to
say if COVID is the real cause of these symptoms,
considering the presence of various cardiovascular
risk factors in these patients. Interestingly, in this
group of patients we reported a lower need for oxy-
gen support. Many neurological symptoms in COVID
patients have been reported in literature [34—37], but
surely further investigations will be necessary to bet-
ter know this aspect.

Our study shows certainly some limitations: the
sample size, the lack of patients’ follow-up after hos-
pital discharge, the absence of control group, the
non-homogeneity of the sample due to comorbidi-
ties shown by patients, the absence of a psychologist;
in addition, although some authors [6], recommend
a MMSE > 24 as an inclusion criterion for rehabilita-
tion treatment, in our study we also included patients
with lower MMSE, obtaining improvements in terms
of autonomy and QoL worse than patients with a
better cognitive status.

In conclusion, an early rehabilitation treatment
should promote autonomy and a better QoL for
patients. A multidisciplinary evaluation, an Individ-
ual Rehabilitation Project, and the use of appropriate
evaluation scales are fundamental for COVID
patients’ management; finally, it is certainly impor-
tant to perform a careful follow-up, in order to
identify and treat possible neuro-muscular disorders
that can be associated with long COVID syndrome
[38, 39].
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