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ETTER TO THE EDITOR

easibility of tele-rehabilitation in
urvivors of COVID-19 pneumonia

(PT)  contacted  the  patient----by  video-call  via  a  dedicated
platform----to  monitor  progress.  Exercise  intensity  was  based
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ear  Editor,

urvivors  of  COVID-19-associated  pneumonia  may  experi-
nce  a  long-term  reduction  in  functional  capacity,  exercise
olerance,  and  muscle  strength,  regardless  of  their  previ-
us  health  status  or  disabilities.1---3 Telerehabilitation  (TR)
rograms  have  proven  effective  in  several  conditions,4---6

nd  have  been  also  suggested  for  patients  after  COVID-
9.7 To  date,  however,  no  study  has  investigated  whether
arly  telerehabilitation  after  hospitalization  for  COVID-19-
ssociated  pneumonia  is  effective.  We  report  a  pilot  study
nvestigating  the  safety,  feasibility,  and  efficacy  of  a  1-
onth  TR  program  in  individuals  discharged  after  recovery

rom  COVID-19  pneumonia  [Ethical  Committee  approval
440CE].

The  study  was  conducted  from  April  1  to  June  30,  2020
t  the  ICS  Maugeri  Institute  of  Lumezzane,  Italy,  a  refer-
al  centre  for  pulmonary  rehabilitation  with  a  dedicated
OVID-19  Unit.  Inclusion  criteria  were:  clinical  stability;
esting  hypoxaemia  or  exercise-induced  desaturation  (EID)
≥4%  decrease  in  SpO2 at  the  6-min  Walking  Test  (6MWT)8],
r  exercise  limitation  (6MWT:  <70%  of  predicted),  availabil-
ty  of  home  internet  and  ability  to  use  technologies.  Patients
ith  cognitive  deficits,  severe  comorbidities  or  physical

mpairment  preventing  exercise  without  medical  supervision
ere  excluded.

On  admission  to  the  program,  patients  received  a  pulse
ximeter,  a  brochure  illustrating  exercises,  a  diary  to

ecord  daily  activities,  and  instructions  for  home  exer-
ises.  The  one-month  program  consisted  of  one  hour  daily
f  aerobic  reconditioning  and  muscle  strengthening  and
ealthy  lifestyle  education.  Twice  a  week,  a  physiotherapist
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n  the  Short  Physical  Performance  Battery  (SPPB)9 test  and
ID  and  was  divided  into  4  arbitrary  levels  (1  = lowest  inten-
ity,  4  =  highest  intensity).  Patients  with  SPPB  < 10  or  EID
ere  included  in  the  levels  1---2  and  performed  low-intensity
erobics  (walking,  free-body  exercise,  sit-to-stand)  and  bal-
nce  exercises.  Patients  with  SPPB  ≥  10  and  no  EID  were
ncluded  in  the  levels  3---4  and  performed  walking  session
ith  pedometer,  aerobics  with  cycle  ergometer  or  leg/arm
rank,  and  strengthening  exercises  with  a  lightweight  band.
he  intensity  of  the  exercise  session  was  progressively

ncreased  according  to  symptoms  and  cardio-respiratory
arameters  evaluation.  Programs  could  be  changed  only
nder  strict  PT  control.  Chest  physiotherapy  exercises  (lung
xpansion,  strengthening  of  the  respiratory  muscles)  could
e  added,  if  necessary.  In  addition  to  physiotherapy  monitor-
ng,  for  the  first  two  weeks  nurses  tele-monitored  patients
aily  to  check  their  clinical  needs;  subsequently,  patients
eceived  one  weekly  telephone/video  call.  If  any  symp-
oms/problems  emerged,  patients  could  always  contact
urses  (7/7  days)  or  physicians  for  a  second-opinion  consul-
ation.

On  admission  to  TR,  anthropometrics,  clinical  status  and
ung  function  were  collected  (Table  1).  On  admission  and
ischarge,  6MWT,8 1  min  Sit-to-Stand  (1MSTS),10 and  Barthel
yspnoea  Index11 were  assessed.  Program  adherence  (i.e.
umber  of  performed/scheduled  video-calls)  was  assessed.
‘Pre’’  to  ‘‘post’’  program  differences  were  analyzed  by
aired  t-  or  Pearson  Chi-square  test.  The  percentage  of
atients  reaching  the  minimal  clinically  important  differ-
nce  (MCID)  for  the  measures  was  evaluated.  Pearson
orrelation  analysis  assessed  the  change  in  outcome  mea-
ures  (observed  in  video  calls)  from  baseline.

Out  of  25  consecutive  patients,  24  completed  the  pro-
ram.  Patients  attended  7.2  ±  1.7  out  of  8  video-calls
cheduled  and  nurses  made  13.4  ±  2.1  phone  calls.  Patients
eported  fatigue  (70.8%),  muscle  pain  (50.0%),  exercise
nduced  dyspnoea  (50.0%),  and  sleep  disorders  (41.7%).  No
eed  for  hospitalization  or  emergency  room  visits  occurred.
R  allowed  patients  to  change  their  exercise  capacity  pass-

ng  from  an  initial  intensity  level  of  1.2  ±  2.1  to  a  final  level
f  3.1  ±  1.3.  No  adverse  effect  was  reported.  Fig.  1  shows

he  changes  in  outcome  measures.  Exercise  capacity  and
arthel  dyspnoea  significantly  improved.  The  percentage  of
atients  with  EID  at  6MWT  was  62.5%  at  admission  and  66.7%
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Figure  1  Individual  changes  in  outcome  measures  between  admission  (pre-TR)  and  discharge  from  (post-TR)  the  program.  Red
b
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pulmonary  diseases,  telerehabilitation  may  help  to  avoid  a
ar represents  the  mean  data.
egend:  6MWT  =  6  min  Walking  Distance;  1MSTS  =  1  min  Sit-to-Sta

t  discharge  (P  =  0.6624),  while  at  1MSTS  it  was  50.0%  at
dmission  and  41.6%  at  discharge  (P  =  0.6735).

At  the  end  of  the  program,  distance  walked  in  6MWT
ncreased  in  75.0%  of  patients,  remained  stable  in  4.2%,  and
ecreased  in  20.8%  of  patients;  17  patients  (70.8%)  improved
MWT  above  the  MCID  (30  m).8

The  number  of  sit-to-stands  increased  in  62.5%,  remained
table  in  16.6%,  and  decreased  in  20.8%  of  patients;  12

atients  (50.0%)  improved  1MSTS  above  the  MCID  (3  rises).10

arthel  dyspnoea  improved  in  83.3%,  remaining  unchanged
n  16.7%  of  patients;  in  50%  of  patients,  the  dyspnoea
ecrease  was  6.5  points  above  the  MCID.11
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This  preliminary  report,  although  limited  by  the  small
ample  size  and  absence  of  a control  group,  confirms  the
easibility  and  safety  of  a  dedicated  TR  program  for  sur-
ivors  of  COVID-19  pneumonia.  After  one  month  of  TR,
atients  improved  exercise  tolerance  and  dyspnoea.  How-
ver,  approximately  20%  of  patients  were  non-responders.
o  adverse  events  were  found.  As  with  chronic  cardio-
ap  in  service  delivery  following  hospital  discharge  of  COVID-
9  patients  and  should  be  integrated  into  their  follow-up.
urther  randomized  control  trials  are  needed.
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Table  1  Demographic,  anthropometric,  physiological  and
clinical  characteristics  of  patients  at  the  start  of  the  TR
program.  Data  as  mean  ±  SD  or  number  (%).

Characteristics  Measure

Male,  n  (%)  11  (45.8)
Age, years  66.0  ±  8.7
BMI,  kg/m2 25.1  ±  5.6
SpO2,  %  95.4  ±  2.3
FiO2,  % 23.5  ±  4.3
Oxygen  therapy  at  rest,  n  (%) 6  (20.8)
CIRS1,  score 2.0  ±  0.5
SPPB, score  7.1  ±  4.3
FEV1,  %  pred.  84.6  ±  19.0
FVC,  %  pred.  77.9  ±  18.3
FEV1/FVC,  %  89.9  ±  13.1
MIP,  cmH2O 76.1  ±  28.8
MIP,  %  pred. 82.2  ±  22.9
MEP,  cmH2O 86.7  ±  31.7
MEP,  %  pred. 49.2  ±  13.7
Clinical  History,  n  (%)

Invasive  Mechanical  Ventilation  12  (50.0)
CPAP 17  (70.8)
Tracheostomy  7  (29.2)
Oxygen  Therapy  24  (100.0)

6MWT, meters  298.4  ±  111.7
6MWT,  %  predicted  55.1  ±  21.6
1MSTS,  number  of  sit-to-stand  rises  18.0  ±  8.1
1MSTS,  %  predicted  52.6  ±  26.4
Barthel  dyspnoea,  score  11.7  ±  9.0

CIRS1 = Cumulative Illness Rating Scale 1, BMI = Body-Mass
Index, SPPB = Short Physical Performance Battery, SpO2 = pulse
oxymetry, FiO2 = Inspired Oxygen Fraction, FEV1 = Forced Expi-
ratory Volume at first second, FVC = Forced Vital Capacity,
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(P.  Bernocchi),  laura.bertacchini@icsmaugeri.it
MIP = Maximal Inspiratory Pressure, MEP = Maximal Expiratory
Pressure, CPAP = Continuous Positive Airways Pressure, 6MWT = 6-
Min Walk Test, 1MSTS = 1 min Sit-to-Stand.
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