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T
his

D
elphi

consensus
by

28
experts

from
the

European
A

ssociation
of

Preventive
C

ardiology
(EA

PC
)

provides
initial

recom
m

endations
on

how
cardiovascular

rehabilitation
(C

R
)

facilities
should

m
odulate

their
activities

in
view

of
the

ongoing
coronavirus

disease
2019

(C
O

V
ID

-19)
pandem

ic.
A

total
num

ber
of

150
statem

ents
w

ere
selected

and
graded

by
Likert

scale
[from

-5
(strongly

disagree)
to
þ

5
(strongly

agree)],
starting

from
six

open-ended
questions

on
(i)

referral
criteria,

(ii)
optim

al
tim

ing
and

setting,
(iii)

core
com

ponents,
(iv)

structure-based
m

etrics,
(v)

process-based
m

etrics,
and

(vi)
quality

indicators.
C

onsensus
w

as
reached

on
58

(39%
)

statem
ents,
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48
‘for’

and
10

‘against’
respectively,

m
ainly

in
the

field
of

referral,
core

com
ponents,

and
structure

of
C

R
activities,

in
a

com
prehensive

w
ay

suitable
for

m
anaging

cardiac
C

O
V

ID
-19

patients.Panelists
oriented

consensus
tow

ards
m

aintaining
usualactivities

on
traditional

patient
groups

referred
to

C
R

,
w

ithout
significant

dow
ngrading

of
intervention

in
case

of
C

O
V

ID
-19

as
a

com
orbidity.

M
oreover,

it
has

been
suggested

to
consider

C
O

V
ID

-19
patients

as
a

referral
group

to
C

R
per

se
w

hen
the

viral
disease

is
com

plicated
by

acute
cardiovascular

(C
V

)
events;in

these
patients,the

potentialdevelopm
ent

ofC
O

V
ID

-related
C

V
sequelae,as

w
ellas

ofpulm
onary

arterial
hypertension,

needs
to

be
focused.

T
his

fram
ew

ork
m

ight
be

used
to

orient
organization

and
operational

of
C

R
program

m
es

during
the

C
O

V
ID

-19
crisis.

...................................................................................................................................................................................................
K

e
yw

o
rd

s
C

ardiovascular
disease

•
Prevention

•
R

ehabilitation
•

C
O

V
ID

-19
•

C
oronavirus

In
tro

d
u

c
tio

n

T
he

coronavirus
disease

2019
(C

O
V

ID
-19)

pandem
ic

po
ses

several
questions

to
the

cardiovascular
rehabilitation

(C
R

)
com

-
m

unity,both
concerning

the
m

anagem
ent

of‘usual’cardiovascular
(C

V
)

patients
(often

ham
pered

by
reduced

referral
and/o

r
com

-
plexity

ofacute
events,due

to
delayed

tim
e-to-care),and

the
new

‘cardiac-C
O

V
ID

’phenotype.T
his

latter
refers

to
C

V
patients

suf-
fering

from
C

O
V

ID
-19,as

w
ellas

to
C

O
V

ID
-19

patients
w

ho
de-

velop
C

V
co

m
plications

fro
m

the
viral

disease, 1
in

w
hich

interventions
are

often
em

piric
due

to
the

novelty
of

the
disease

and
scantdata

on
long-term

prognosis.
From

a
so

cio-econo
m

ic
perspective, 2

during
Phase

1,infection
ran

in
absence

of
active

m
anagem

ent.
N

ow
—

at
various

tim
es

in
affected

C
ountries—

the
C

O
V

ID
-19

crisis
is

passing
thro

ugh
Phase

2
(characterized

by
so

cial
distancing

and
shutdow

n
of

non-core
activities)

and
Phase

3
(i.e.the

construction
ofpandem

ic
m

anage-
m

ent
protocols

by
allorganizations

in
society),and

finally
w

illend
w

ith
the

Phase
4,w

hen
a

vaccine
w

illbeco
m

e
available

for
eradica-

tion
and/or

disease
attenuatio

n.D
uring

Phases
2

and
3,C

R
facilities

are
asked

to
‘deliver

as
m

uch
C

R
as

possible’in
a

situation
charac-

terized
by

extrao
rdinary

m
easures

to
prevent

the
spread

of
the

disease
and

to
organize

dedicated
clinicalservices,potentially

lead-
ing

to
de-pow

ering/closure
of

C
R

services
and

redeploym
ent

of
C

R
staff.M

o
reover,even

in
presence

of
fulloperation,there

is
a

need
of

co
nsensus

about
m

odulation
of

C
R

activities
at

a
lo

cal
level,

w
ith

adjustm
ent

of
process

and
outco

m
e

variables
to

the
C

O
V

ID
-19

era.
In

view
of

this
situation,an

internationalpanelof
experts

from
the

Secondary
Prevention

and
R

ehabilitation
Sectio

n
of

the
European

A
sso

ciation
of

Preventive
C

ardiology
(EA

PC
)

partici-
pated

in
a

D
elphi

process
to

identify
consensus

on
C

R
activities

during
C

O
V

ID
-19

pandem
ic,the

results
of

w
hich

are
provided

in
this

article.

M
e
th

o
d

s

T
he

D
elphim

etho
do

lo
gy

3
uses

a
series

o
fquestio

nnaires
to

facilitate
co

nsensus
building

am
o

ng
experts

w
ithin

certain
to

pic
areas.Fo

r
the

purpo
se

o
fo

ur
study,a

rapid
m

o
dified

D
elphipro

cess
(Figure

1)
w

as
designed

in
three

ro
unds

o
f

questio
nnaires:the

first
ro

und
fo

cused
o

n
preparatio

n
o

f
o

pen-ended
questio

ns
to

ensure
co

m
prehensive

inclusio
n

o
f

expert
co

ncepts;
ro

unds
2

and
3

applied
quantitative

assessm
ents

to
identify

co
nsensus.Q

uestio
nnaire

1
w

as
develo

ped
by

M
.A

.and
D

.H
.,based

o
n

tw
o

recent
EA

PC
so

urce
do

cum
ents

4
,5

o
n

‘ho
w

to
’

pro
vide

C
R

interventio
n,

co
upled

w
ith

clinical
experience

gained
during

the
C

O
V

ID
-19

o
utbreak,

and
co

ntained
the

fo
llo

w
ing

six
o

pen-ended
questio

ns:
(i)

w
hich

are
appro

priate
referrals

to
C

R
in

the
C

O
V

ID
-19

era
(by

distinguishing
C

V
disease

and
C

O
V

ID
-19

as
prim

ary
diagno

sis)?
(ii)

W
hich

are
the

o
ptim

al
tim

ing
and

setting
o

f
C

R
in

the
C

O
V

ID
-19

era
(by

distinguishing
patients

w
itho

ut
and

w
ith

histo
ry

o
f

C
O

V
ID

-19,
respectively)?

(iii)
W

hich
are

the
co

re
co

m
po

nents
o

f
C

R
in

the
C

O
V

ID
-19

era
(by

distinguishing
patients

w
itho

ut
and

w
ith

histo
ry

o
f

C
O

V
ID

-19,
respectively)?

(iv)
W

hich
are

m
inim

al
structure-based

m
etrics

fo
r

C
R

pro
gram

m
es

in
the

C
O

V
ID

-19
era?

(v)
W

hich
are

m
inim

al
pro

cess-based
m

etrics
fo

r
C

R
pro

gram
m

es
in

the
C

O
V

ID
-19

era?
(vi)

W
hich

quality
indicato

rs
sho

uld
be

selected
fo

r
C

R
pro

gram
m

es
in

the
C

O
V

ID
-19

era?
D

elphipanelists
w

ith
internationalrecognition

as
experts

in
C

R
w

ere
recruited—

on
a

voluntary
basis—

w
ithin

the
EA

PC
Secondary

Prevention
and

R
ehabilitation

Section
N

ucleus
2018–2020, 6

the
w

riting
com

m
ittees

of
the

tw
o

EA
PC

source
docum

ents, 4,5
the

EA
PC

Exercise
Prescription

in
Everyday

Practice
and

R
ehabilitative

T
raining

(EX
PER

T
)toolstudy

group, 7
and

am
ong

nationalexperts
from

countries
m

ore
heavily

affected
by

C
O

V
ID

-19
selected

by
the

N
ucleus.

T
he

Q
uestionnaire

2,
containing

150
statem

ents
regarding

different
options

and
practicalapproaches

to
the

six
open-ended

questions
(also

potentially
diverging,),w

as
licensed

by
the

EA
PC

Secondary
Prevention

and
R

ehabilitation
Section

N
ucleus,and

incorporated
the

qualitative
con-

cepts
from

Q
uestionnaire

1.Both
Q

uestionnaires
1

and
2

allow
ed

on-
going

opportunity
for

respondentcom
m

entary
and

clarification
and

w
ere

open
to

m
odifications.

Panelists
w

ere
asked

to
treat

statem
ents

independently
and

to
rate

their
agreem

ent
w

ith
question

statem
ents

using
an

11-point
Likert

scale
from

-5
(strongly

disagree)
to
þ

5
(strongly

agree).Panelists
had

the
pos-

sibility
to

skip
certain

statem
ents,based

on
individualexpertise

and
pro-

fessional
profile.

A
s

in
previous

experience
w

ith
the

D
elphi

m
odified

m
ethod, 8

consensus
w

as
defined

a
priorias

either
a

m
ean

Likert
score

>_2.5
or

<_
-2.5

signifying
either

consensus
‘for’or

‘against’the
statem

ent,
respectively,w

ith
standard

deviation
notcrossing

zero.Scores
>

-2.5
and

<
2.5

indicate
no

consensus.
Q

uestionnaire
3

contained
item

s
from

Q
uestionnaire

2,displayed
w

ith
the

m
ean

±
SD

ofthe
group’s

response
in

Q
uestionnaire

2,and
panelist’s

prior
response

w
as

asked
to

be
confirm

ed
or

m
odified.Selected

com
-

m
ents

w
ere

edited
and

incorporated
anonym

ously
in

the
statem

ents
and

questionnairesdistributed
to

panelists
in

each
round.

D
ata

w
ere

analysed
and

repo
rted

by
descriptive

statistics.
D

ifferences
betw

een
panelists

answ
ers

by
co

untries
as

categoricalvar-
iables

w
ere

tested
using

either
the

v
2

or
the

Fisher’s
exact

test,w
hen

appropriate.

2
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R

e
su

lts

A
total

of
28

experts
from

12
countries

(A
ustria,Belgium

,France,
G

erm
any,G

reece,Italy,T
he

N
etherlands,Portugal,R

om
ania,R

ussia,
Spain,and

Sw
itzerland)

participated
in

the
D

elphiprocess.R
oles

in

the
C

R
chart

w
ere

as
follow

s:program
m

e
director

(n
=

9;32%
),car-

diologist(n
=

12;43%
),physiotherapist(n

=
4;14%

),exercise
physiol-

ogists
(n

=
2;

7%
),

and
psychologist

(n
=

1;
4%

).
T

he
m

ajority
of

them
(93%

)
declared

Phase
IIC

R
as

the
m

ain
area

ofw
ork/interest,

w
hile

the
distribution

of
the

C
R

setting
w

as
as

follow
s:residential

F
igu

re
1

M
odified

D
elphiprocess.

C
R

in
the

C
O

V
ID

-19
era

3
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(n

=
11;

39%
),

out-patient/am
bulatory

(n
=

16;
57%

),
and

hom
e-

based/telerehabilitation
(n

=
1;4%

).
A

t
the

end
ofthe

D
elphiprocess,consensus

w
as

reached
on

58
(39%

)
statem

ents,
w

ith
48

and
10

statem
ents

receiving
consensus

‘for’and
‘against’,respectively.Betw

een
round

2
and

3,new
consen-

sus
w

as
found

in
6

outof31
statem

ents
for

referrals,3/44
forcom

po-
nents,and

2/21
for

quality
indicators,w

hile
allother

statem
ents

w
ere

confirm
ed.T

he
com

plete
results

of
the

2nd
and

3rd
round

of
the

D
elphiprocess

are
detailed

in
Table

1.

R
e
fe

rra
ls

to
c
a
rd

io
v
a
sc

u
la

r
re

h
a
b

ilita
tio

n
A

m
ong

patients
w

ith
C

V
disease

as
prim

ary
diagnosis,

panelists
reached

consensus
on

continuing
referral

to
C

R
—

independently
from

an
eventualhistory

ofC
O

V
ID

-19—
forthe

follow
ing

m
ajorcon-

ditions:
post-acute

coronary
syndrom

e
(A

C
S)

and
post-prim

ary
angioplasty

(4.22
±

2.11),chronic
coronary

syndrom
es

(3.14
±

2.51),
coronary

artery
or

valve
heart

surgery
(3.91

±
2.27),chronic

heart
failure

(3.96
±

2.14),cardiac
transplantation

(3.09
±

2.59),and
pres-

ence
ofventricular

assistdevice
(3.13

±
2.96).O

ther
conditions,such

as
device

im
plantation

and
peripheralartery

disease,did
not

reach
consensus;how

ever,consensus
w

as
reached

on
priorities

w
ith

re-
gard

to
C

V
referraldiagnoses

to
be

defined
ata

locallevel(H
ospital,

Institution,C
R

facility)
(2.95

±
2.85).W

hen
a

history
of

C
O

V
ID

-19
w

as
presentin

this
patientpopulation,neither

previous
invasive/non-

invasive
ventilation

nor
other

C
O

V
ID

-19
related

conditions
(i.e.pro-

longed
stay

in
intensive

care
units,hypoxia,viralpneum

onia,or
re-

spiratory
sym

ptom
s)

constituted
criteria

for
patient

selection
in

the
referralprocess

(Likers
scale

scores
all<_

-3.0).
A

m
ong

patients
w

ith
C

O
V

ID
-19

as
prim

ary
diagnosis,

highest
degrees

of
consensus

w
ere

reached
on

considering
several

acute
com

plicating
C

V
events

(angina
pectoris,A

C
S,exacerbation

ofheart
failure,cardiogenic

shock,m
yocarditis,arrhythm

ias,resuscitated
sud-

den
cardiac

death,pericarditis/cardiac
tam

ponade,and
arterial/ven-

ous
throm

boem
bolic

events)
as

appropriate
referrals

to
C

R
(3.68

±
2.68),as

w
ellas

the
progressive

developing
ofpulm

onary
ar-

terial
hypertension

(2.91
±

2.45).R
egardless

of
criteria

for
referral,

C
R

should
take

place
only

in
docum

ented
C

O
V

ID
free

patients
(nam

ely,
a

single
or

double
negative

nasopharyngeal
specim

en
for

C
O

V
ID

-19,depending
on

localpolicies).

T
im

in
g

a
n

d
se

ttin
g

o
f
c
a
rd

io
v
a
sc

u
la

r
re

h
a
b

ilita
tio

n
R

egarding
tim

ing
ofC

R
,in

C
V

patients
w

ithouthistory
ofC

O
V

ID
-19,

no
statem

ent
considering

track
variations

to
C

R
reached

consensus,
w

hile
in

prim
ary

C
O

V
ID

-19
patients

there
w

as
orientation

against
starting

C
R

during
the

acute
phase

ofthe
viraldisease

(-3.48
±

2.44).
O

ther
C

O
V

ID
-19

related
features

(such
as

radiologic
recovery

of
pneum

onia
or

arterial
blood

gas
param

eters)
w

ere
not

necessarily
considered

determ
inants

for
the

tim
ing

to
startC

R
.

In
C

V
patients

w
ithout

history
ofC

O
V

ID
-19,the

outpatient
set-

ting
w

as
deem

ed
as

the
preferred

setting
to

avoid
contacts

w
ith

hos-
pitalized

patients
and

health
operators

(2.87
±

2.40),especially
w

hen
residentialC

R
facilities

are
notseparated

from
other

w
ards.

C
o

re
c
o

m
p

o
n

e
n

ts
o

f
c
a
rd

io
v
a
sc

u
la

r
re

h
a
b

ilita
tio

n
In

patients
w

ithouthistory
ofC

O
V

ID
-19

there
w

as
no

need
to

m
od-

ify
traditionalcore

com
ponents

ofC
R

intervention,w
ith

the
excep-

tion
to

provide
specific

education
on

C
O

V
ID

-19
w

ithin
counselling

activities
(3.43

±
2.35).

In
patients

presenting
w

ith
a

history
ofC

O
V

ID
-19

the
core

com
-

ponent
‘patient

evaluation’should
alw

ays
com

prise
patterns

of
re-

spiratory
im

pairm
ent

(3.57
±

2.50)
and,

in
view

of
the

often
m

ultifactorialaetiology
ofexercise

intolerance
in

these
patients,car-

diopulm
onary

exercise
testing

(C
PET

)
should

alw
ays

be
per-

form
ed—

w
hen

confirm
ed

negative
testing

for
C

O
V

ID
-19—

at
the

start
ofthe

C
R

program
m

e
(3.14

±
2.46).T

he
active

search
offrailty

(3.05
±

2.80),as
far

as
a

detailed
history

of
sym

ptom
atic

or
asym

p-
tom

atic
C

O
V

ID
-19

am
ong

relatives
and

caregivers
(3.00

±
2.98),

should
also

be
part

of
the

recom
m

ended
strategy

for
evaluating

patients
during

C
R

program
m

es.
In

healed-up
C

O
V

ID
-19

patients,
strength

training
should

also
be

included
as

norm
ally

indicated
in

C
R

program
m

es
(3.67

±
1.96),

especially
in

frail
patients

(4.10
±

1.34),
w

hile
inspiratory

m
uscle

training
(IM

T
)

or
other

respiratory
techni-

ques
did

not
reach

definite
consensus

‘for’or
‘against’.In

any
case,

w
hatever

the
selected

exercise
protocol,patients

should
m

axim
ize

non-structured
physicalactivity

at
hom

e
on

daily
basis

(3.76
±

1.87).
T

he
core

com
ponent

‘diet/nutritionalcounselling’should
alw

ays
be

particularly
devoted

to
m

alnutrition
as

a
consequence

ofprolonged
im

m
obilization

and
ventilatory

support
(3.14

±
2.46).

T
he

psycho-
socialm

anagem
entin

C
O

V
ID

-19
patients

constituted
the

top
area

of
consensus

for
reinforced

intervention
on

grow
ing

needs,
such

as
sm

oking
cessation

(3.27
±

2.62),
return

to
w

ork
(3.82

±
1.65),

caregiver-lim
iting

restrictive
m

easures
(2.82

±
2.44),

and
fighting

of
fake

new
s

(3.36
±

2.26).

S
tru

c
tu

re
-b

a
se

d
m

e
tric

s
T

here
w

as
consensus

on
m

odifying
structure-based

m
etrics

in
resi-

dentialC
R

facilities,especially
w

ith
respect

to
allocation

ofseparate
areas

to
new

ly
confirm

ed
(3.61

±
2.86)

and
suspected

(3.52
±

2.84)
C

O
V

ID
-19

cases,as
w

ellas
to

availability
ofadequate

protection
to

health
operators

and
patients

during
aerosol-generating

m
anoeuvres,

indoor
exercise

training,and
allphases

of
the

m
ultidisciplinary

staff
activity

(details
in

Table
1).A

particularly
high

consensus
score

w
as

reached
(4.25

±
1.36)

on
the

recom
m

endation
to

form
ally

structure
contacts

betw
een

patients
and

fam
ilies

in
case

oflockdow
n.

P
ro

c
e
ss-b

a
se

d
m

e
tric

s
A

m
ong

actions
m

odulating
the

processes
ofC

R
facilities,there

w
as

strong
consensus

(4.09
±

1.38)
on

encouraging
rem

ote
activities

(tele-rehabilitation,
facilitated

hom
e-based,

w
eb-based,

supervised
com

m
unity-based,guided

by
digitalhealth

tools,etc.)thatm
ightinte-

grate
or

fully
replace

routine
operationalofresidentialand

am
bula-

tory
C

R
facilities,

according
to

different
phases

of
C

O
V

ID
-19

pandem
ic.Specialattention

should
also

be
payed

to
the

transition
to

prim
ary

care
after

the
end

ofthe
program

m
e,by

identifying
discharge

plans
consistent

w
ith

lim
itations

related
to

the
C

O
V

ID
-19

outbreak
(e.g.travelrestrictions

im
peding

lifestyle
prescriptions

or
scheduled

exam
inations;3.95

±
1.40).A

s
a

practicalsuggestion,there
w

as
con-

sensus
on

providing
a

continuing
help-desk

to
discharged

patients
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Table 1 Results of the Delphi Questionnaire

Round 1: Questionnaire development Round 2 Round 3

n Question Mean SD Intermediate

consensus

Mean SD Final

consensusn n n n

Open question: which are appropriate referrals to CR in the COVID-19 era?

1 Primary diagnosis:

CV disease

All patients with primary cardiovascular diagnosis of ‘post-ACS and post-primary PCI’

should be referred to CR, independently from the history of COVID-19

3.74 2.86 For 4.22 2.11 For (confirmed)

2 All patients with primary cardiovascular diagnosis of ‘chronic coronary syndromes’ should

be referred to CR, independently from the history of COVID-19

2.77 3.05 NC 3.14 2.51 For (new)

3 All patients with primary cardiovascular diagnosis of ‘coronary artery or valve heart sur-

gery’ should be referred to CR, independently from the history of COVID-19

3.41 2.95 For 3.91 2.27 For (confirmed)

4 All patients with primary cardiovascular diagnosis of ‘chronic heart failure’ should be

referred to CR, independently from the history of COVID-19

3.35 2.85 For 3.96 2.14 For (confirmed)

5 All patients with primary cardiovascular diagnosis of ‘cardiac transplantation’ should be

referred to CR, independently from the history of COVID-19

2.74 3.11 NC 3.09 2.59 For (new)

6 All patients with primary cardiovascular diagnosis of ‘device implantation’ should be

referred to CR, independently from the history of COVID-19

2.14 3.43 NC 2.64 3.09 NC

7 All patients with primary cardiovascular diagnosis of ‘presence of ventricular assist device’

should be referred to CR, independently from the history of COVID-19

2.48 3.60 NC 3.13 2.96 For (new)

8 All patients with primary cardiovascular diagnosis of ‘peripheral artery disease’ should be

referred to CR, independently from the history of COVID-19

2.04 3.15 NC 2.57 2.86 NC

9 Only patients with ischaemic heart disease as primary cardiovascular qualifying diagnosis

to CR should be referred to CR, independently from the history of COVID-19

-2.26 3.60 NC -2.26 3.60 NC

10 Patients with CHF should not be referred’ as referral of this group (i.e. the exercise pro-

gramme) is more controversial due to the high risk of centre-based CR and safety con-

cerns of telerehabilitation

-1.73 3.79 NC -2.09 3.49 NC

11 Aged/frail patients should not be referred’ as referral of this group (i.e. the exercise pro-

gramme) is more controversial due to the high risk of centre-based CR and safety con-

cerns of telerehabilitation

-0.82 3.74 NC -1.09 3.45 NC

12 Priorities on which primary cardiovascular qualifying diagnosis should be referred to CR,

independently from the history of COVID-19, should be defined at a local level

(Hospital/Institution/CR facility)

2.77 3.04 NC 2.95 2.85 For (new)

13 Only patients with a primary cardiovascular qualifying diagnosis to CR and a history of

COVID-19 should be referred to CR

-2.04 4.19 NC -2.39 3.90 NC

14 CV patients referred to CR should have no history of COVID-19 -2.39 3.07 NC -2.74 2.61 Against (new)

15 Patients referred with a primary qualifying diagnosis for CR and a history of COVID-19

are limited to those having experienced invasive ventilation

-3.30 2.69 Against -3.30 2.69 Against

(confirmed)

Continued

C
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C
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V
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era
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Table 1 Continued

Round 1: Questionnaire development Round 2 Round 3

n Question Mean SD Intermediate

consensus

Mean SD Final

consensusn n n n

16 Patients referred with a primary qualifying diagnosis for CR and a history of COVID-19

are limited to those having experienced non-invasive ventilation

-3.26 2.78 Against -3.70 2.14 Against

(confirmed)

17 Patients referred with a primary qualifying diagnosis for CR and a history of COVID-19

are limited to those having experienced stay in ICUs

-2.96 3.05 NC -3.39 2.54 Against (new)

18 Patients referred with a primary qualifying diagnosis for CR and a history of COVID-19

are limited to those having experienced hypoxia

-3.35 2.69 Against -3.78 2.00 Against

(confirmed)

19 Patients referred with a primary qualifying diagnosis for CR and a history of COVID-19

are limited to those having experienced viral pneumonia

-3.70 2.12 Against -3.70 2.12 Against

(confirmed)

20 Patients referred with a primary qualifying diagnosis for CR and a history of COVID-19

are limited to those having experienced any kind of symptom

-3.00 2.91 Against -3.00 2.91 Against

(confirmed)

21 Patients referred with a primary qualifying diagnosis for CR and a history of COVID-19

are limited to those aged >75 and/or frail, whichever symptoms of COVID-19

-3.39 2.81 Against -3.43 2.76 Against

(confirmed)

22 Primary diagnosis:

COVID-19

COVID-19 patients should be referred to CR, independently from the history of CV

disease

-2.43 3.62 NC -2.78 3.23 NC

23 COVID-19 patients with pre-existing cardiovascular disease should be referred to CR 1.17 3.73 NC 1.09 3.65 NC

24 COVID-19 patients with multiple CV risk factors should be referred to CR 1.64 3.51 NC 1.55 3.45 NC

25 COVID-19 patients complicated by one or more adverse cardiac symptoms/events (an-

gina pectoris, ACS, exacerbation of heart failure, cardiogenic shock, myocarditis,

arrhythmias, resuscitated SCD, pericarditis/cardiac tamponade, and/or arterial/venous

thromboembolic events) should be referred to CR

3.68 2.68 For 3.68 2.68 For (confirmed)

26 COVID-19 patients requiring percutaneous coronary intervention and/or CIED implant-

ation should be referred to CR

3.50 2.52 For 3.50 2.52 For (confirmed)

27 COVID-19 patients developing pulmonary arterial hypertension should be referred to CR 2.91 2.45 For 2.91 2.45 For (confirmed)

28 COVID-19 patients with prolonged stay in ICU should be referred to CR 0.95 4.04 NC 0.86 3.97 NC

29 COVID-19 patients developing markedly reduced exercise tolerance should be referred

to CR

1.59 3.95 NC 1.50 3.89 NC

30 COVID-19 patients developing cardiovascular complications from therapeutic agents

should be referred to CR

2.41 3.19 NC 2.32 3.14 NC

31 COVID-19 patients with coagulation alterations should be referred to CR -0.09 4.13 NC -0.27 3.98 NC

Consensus rate: 39% Consensus rate: 58%

Comments:
• Patients should not be active COVID-19 (regardless of criteria for referral, CR should take place only if a qualified and recent COVID-19 test is negative)
• In the referral process, a tailored ‘post-COVID’ rehabilitation programme with cardiological support should be always considered as an alternative
• When evaluating appropriate referral to CR for CV patients, it’s important to differentiate between post-acute and chronic conditions also (possibility of delayed

referral in chronic CVD)

Continued
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Table 1 Continued

Round 1: Questionnaire development Round 2 Round 3

n Question Mean SD Intermediate

consensus

Mean SD Final

consensusn n n n

• As an alternative approach, referral could be delayed if physical activity and secondary prevention is sufficiently maintained
• The ‘healed’ COVID-19 infection has to be confirmed by the referring institution or referring doctor
• If recent COVID-19 infection, period of 5 weeks after symptom onset should be respected
• When considering CHF patients, priority to class III–IV could be considered
• Need of special considerations for HTX patients: (i) CR only in specialized CR institutions and in close interaction with the transplant heart centre; (ii) CR partici-

pation based on individual decisions, taking into consideration the local situation; (iii) the decision always has to take the local and individual risk into

consideration
• The local implementation of adequate strategies for contagion risk reduction, the potential reduction in the number of CR programmes available and the possible

reduction in the number of health care professionals dedicated to CR (because of COVID ward’s needs, at least in the first phase) might limit the number of

patients that can be enrolled in CR. All these points should prompt the definition of local priorities, trying to enrol the largest possible number of patients
• COVID patients without CV disease seem more suitable for geriatric/pulmonary rehabilitation

Open question: which are the optimal timing and setting of CR in the COVID-19 era?

32 Patients without

history of

COVID

In patients without history of COVID there is no need to modify usual policies/recom-

mendations for timing and setting

1.78 3.72 NC 2.30 3.28 NC

33 In patients without history of COVID there is need for fast track (time from referral to

entry <15 days) by CR centres

1.78 3.23 NC 2.13 2.87 NC

34 In patients without history of COVID there is need for delayed track by CR centres -1.70 3.55 NC -2.26 3.25 NC

35 In patients without history of COVID the home environment should be preferred to limit

people’s movements

1.70 2.57 NC 2.09 2.15 NC

36 In patients without history of COVID the outpatient setting should be preferred to avoid

contacts with hospitalized patients and health operators

2.87 2.40 For 2.87 2.40 For (confirmed)

37 Patients with his-

tory of COVID

In COVID-19 patients CR (mainly exercise component) should begin during the acute

phase of the viral disease if the patient is not haemodynamically unstable

-3.10 3.06 Against -3.48 2.44 Against

(confirmed)

38 In COVID-19 patients CR should begin after clinical recovery of pneumonia 1.00 3.86 NC 1.33 3.61 NC

39 In COVID-19 patients CR should begin after radiologic recovery of pneumonia -0.14 3.80 NC -0.38 3.53 NC

40 In COVID-19 patients CR should begin after resolution of COVID-19 induced hypoxia 2.14 3.34 NC 2.29 3.42 NC

41 In COVID-19 patients CR should begin when no more clinical signs 0.38 4.17 NC 0.95 3.77 NC

42 In COVID-19 patients CR should begin after the end of COVID-19 treatment regimen -0.33 3.75 NC -0.24 3.65 NC

43 In COVID-19 patients CR should begin after NIV has been stopped 0.00 4.10 NC 0.33 3.80 NC

44 In COVID-19 patients CR should begin when the P/f value is above 100 -1.50 2.50 NC -1.41 2.45 NC

45 In COVID-19 patients CR should begin when the P/f value is above 200 0.00 2.48 NC 0.47 2.12 NC

46 In COVID-19 patients CR should begin when the P/f value is above 300 1.31 2.50 NC 1.24 2.44 NC

47 In COVID-19 patients the beginning of CR is independent from arterial blood gas

parameters

-1.71 3.36 NC -1.95 3.02 NC

Continued

C
R

in
the

C
O

V
ID

-19
era

7



....................................................................................................................................................... ........................................................... ...........................................................

.......................................................................................................................................................

................................................................................................................................................................................................................................................................................................

Table 1 Continued

Round 1: Questionnaire development Round 2 Round 3

n Question Mean SD Intermediate

consensus

Mean SD Final

consensusn n n n

48 In COVID-19 patients CR should begin after two negative nasopharyngeal specimens for

COVID-19

1.43 3.80 NC 1.52 3.66 NC

49 In COVID-19 patients CR should always comprise a first residential step -0.68 3.17 NC -0.68 3.17 NC

50 In COVID-19 patients CR should always comprise an outpatient step 0.64 3.35 NC 0.64 3.35 NC

51 In COVID-19 patients CR should be always offered as home-rehabilitation or mixed pro-

grammes when appropriate (if available)

2.33 3.14 NC 2.43 3.19 NC

52 In COVID-19 patients enrolled in ambulatory or home-rehabilitation programmes, digital

health tools should be integrated by tracing systems (Gps)

2.18 3.08 NC 2.18 3.08 NC

Consensus rate: 10% Consensus rate: 10%

Comments:
• When considering timing and setting, the clinical severity, local situation (social barriers), and functional limitation need to be strictly considered
• Special attention to false negative nasopharyngeal specimens for COVID-19
• The home environment is dependent on the local COVID-19 situation and national recommendations/laws
• The ‘acute phase’ of COVID-19 has many different clinical manifestations. Patients may be unable to perform physical exercise not because of haemodynamic in-

stability, but because of severe respiratory and/or neuromuscular impairment
• Phase I CR could be considered with specific intervention by trained physiotherapist: (i) ventilation support/weaning with monitoring of clinical conditions

(parameters and signs) and adjustment of oxygen therapy; (ii) disability prevention with mobilization (getting patient out of bed if there is clinical stability), fre-

quent posture changes/continuous rotational therapy, therapeutic postures (early sitting/pronation), and mild active limb exercises; (iii) chest physiotherapy.

Non-productive dry cough should be sedated to avoid fatigue and dyspnoea and bronchial clearance techniques should be carry out for hypersecretive patients

with chronic respiratory diseases, by preferably using disposable devices with self-management.

Open question: which are the core components of CR in the COVID-19 era?

53 Patients without

history of

COVID

In patients without history of COVID there is no need to modify usual policies/recom-

mendations for core components delivery

1.87 4.30 NC 2.17 4.01 NC

54 In patients without history of COVID there is need to exclude the presence of COVID-19 2.61 2.87 NC 2.65 2.42 For (new)

55 In patients without history of COVID there is need to modify the core component ‘patient

assessment’

-0.87 4.04 NC -0.78 3.97 NC

56 In patients without history of COVID there is need to modify the core component ‘phys-

ical activity counselling’

-0.95 3.80 NC -0.86 3.72 NC

57 In patients without history of COVID there is need to modify the core component ‘exer-

cise training’

-1.09 4.01 NC -1.18 3.89 NC

58 In patients without history of COVID there is need to modify the core component ‘diet/

nutritional counselling’

-2.91 2.96 NC -2.82 2.92 NC

59 In patients without history of COVID there is need to modify the core component ‘weight

control management’

-2.82 2.95 NC -2.82 2.95 NC
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Table 1 Continued

Round 1: Questionnaire development Round 2 Round 3

n Question Mean SD Intermediate

consensus

Mean SD Final

consensusn n n n

60 In patients without history of COVID there is need to modify the core component ‘lipid

management’

-2.77 2.96 NC -2.77 2.96 NC

61 In patients without history of COVID there is need to modify the core component ‘blood

pressure management’

-2.82 2.97 NC -2.82 2.97 NC

62 In patients without history of COVID there is need to modify the core component ‘smok-

ing cessation’

-2.91 2.83 Against -2.91 2.83 Against

(confirmed)

63 In patients without history of COVID there is need to modify the core component ‘psy-

chosocial management’

-1.09 4.10 NC -1.00 4.03 NC

64 In patients without history of COVID there is need to include specific education on

COVID-19

3.00 2.91 For 3.43 2.35 For (confirmed)

65 Patients with his-

tory of COVID

In patients with history of COVID-19 usual core components of CR delivery should be

supplemented with other specific interventions

3.09 3.10 NC 3.45 2.52 For (new)

66 Core component ‘patient evaluation’. Patient evaluation should always comprise respira-

tory impairment and other COVID-19 features

3.57 2.50 For 3.57 2.50 For (confirmed)

67 Core component ‘patient evaluation’. Chest X-ray should always be performed at begin-

ning of the CR programme

1.43 3.63 NC 1.90 3.30 NC

68 Core component ‘patient evaluation’. Nasopharyngeal specimen should always be per-

formed at beginning of the CR programme

1.05 3.97 NC 1.75 3.58 NC

69 Core component ‘patient evaluation’. Nasopharyngeal specimen should always be per-

formed during of the CR programme

-0.80 3.65 NC -0.10 3.63 NC

70 Core component ‘patient evaluation’. Serology for COVID-19 should always be per-

formed at beginning of the CR programme

-0.20 3.78 NC 0.45 3.61 NC

71 Core component ‘patient evaluation’. Serology for COVID-19 should always be per-

formed during the CR programme

-2.45 3.43 NC -2.20 3.41 NC

72 Core component ‘patient evaluation’. Chest CT-scan should always be performed during

the CR programme

-1.85 3.38 NC -1.75 3.31 NC

73 Core component ‘patient evaluation’. Arterial blood gas analysis should always be per-

formed during the CR programme

-0.10 3.78 NC -0.19 3.72 NC

74 Core component ‘patient evaluation’. Direct testing of exercise capacity (CPET preferred)

should always be performed at the start of the CR programme

3.14 2.46 For 3.14 2.46 For (confirmed)

75 Core component ‘patient evaluation’. Indirect testing for exercise capacity should always

be performed at the start of the CR programme

2.38 2.96 NC 2.38 2.96 NC

76 Core component ‘patient evaluation’. Frailty should always be investigated during the CR

programme

3.05 2.80 For 3.05 2.80 For (confirmed)

77 Core component ‘patient evaluation’. History of COVID-19 (symptomatic or asymptom-

atic) among family and caregivers should always be collected

2.90 3.05 NC 3.00 2.98 For (new)
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Table 1 Continued

Round 1: Questionnaire development Round 2 Round 3

n Question Mean SD Intermediate

consensus

Mean SD Final

consensusn n n n

78 In patients with history of COVID there is need to modify the core component ‘physical

activity counselling’

1.10 4.18 NC 1.48 3.96 NC

79 Core component ‘exercise training’. IMT and/or other respiratory techniques should be

included as normally indicated in the exercise training programme

2.76 3.02 NC 2.76 2.58 For (new)

80 Core component ‘exercise training’. Strength training in COVID-19 should be included as

normally indicated in CR programmes

3.71 1.98 For 3.67 1.96 For (confirmed)

81 Core component ‘exercise training’. Strength training in frail COVID-19 patients should

be included as normally indicated in CR programmes

3.90 1.61 For 4.10 1.34 For (confirmed)

82 Core component ‘exercise training’. Low-to-moderate intense endurance training should

always be executed in COVID-19 patients as normally indicated in CR programmes

2.62 2.65 NC 2.62 2.65 NC

83 Core component ‘exercise training’. High-intensity interval training training should always

be executed by COVID-19 patients as normally indicated in CR programmes

0.24 3.45 NC 0.14 3.42 NC

84 Core component ‘exercise training’. All COVID-19 patients should execute structured ex-

ercise for at least 3 days/week

3.19 2.50 For 3.19 2.50 For (confirmed)

85 Core component ‘exercise training’. All COVID-19 patients should maximize non-struc-

tured physical activity at home on daily basis

3.76 1.87 For 3.76 1.87 For (confirmed)

86 Core component ‘exercise training’. During structured exercise training, cardiac telemetry

is advised to all COVID-19 patients

0.95 3.17 NC 0.76 3.91 NC

87 Core component ‘diet/nutritional counselling’. Nutritional intervention should be always

particularly devoted to malnutrition as a consequence of prolonged immobilization and

ventilatory support

2.95 2.54 For 3.14 2.46 For (confirmed)

88 In patients with history of COVID there is need to modify the core component ‘weight

control management’

-0.71 4.04 NC -0.62 3.96 NC

89 In patients with history of COVID there is need to modify the core component ‘lipid

management’

-0.86 3.99 NC -0.76 3.91 NC

90 In patients with history of COVID there is need to modify the core component ‘blood

pressure management’

-1.33 3.83 NC -1.33 3.72 NC

91 In patients with history of COVID there is need to modify the core component ‘smoking

cessation’

-2.00 3.83 NC -1.91 3.78 NC

92 Core component ‘psychosocial management’. Lifestyle and psychosocial management

should always particularly focused on smoking cessation

3.00 2.94 For 3.27 2.62 For (confirmed)

93 Core component ‘psychosocial management’. Lifestyle and psychosocial management

should always particularly focused on fear of infection

2.73 3.19 NC 2.73 3.19 NC

94 Core component ‘psychosocial management’. Lifestyle and psychosocial management

should always particularly focused on fighting of fake news

3.36 2.26 For 3.36 2.26 For (confirmed)
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Table 1 Continued

Round 1: Questionnaire development Round 2 Round 3

n Question Mean SD Intermediate

consensus

Mean SD Final

consensusn n n n

95 Core component ‘psychosocial management’. Lifestyle and psychosocial management

should always particularly focused on caregiver-limiting restrictive measures

2.82 2.44 For 2.82 2.44 For (confirmed)

96 Core component ‘psychosocial management’. Lifestyle and psychosocial management

should always particularly focused on working resume

3.82 1.65 For 3.82 1.65 For (confirmed)

Consensus rate: 32% Consensus rate: 41%

Comments:
• As a general recommendation, in the delivery of core components consider simplified procedures to accelerate turnover
• During counselling, It’s necessary empowering patients with COVID-19 and their caregivers
• Patient assessment needs to strictly evaluate history of contacts and symptoms
• During counselling of physical activity, add information on characteristics of open spaces, distances during exercise and self-protection
• If exercise testing is impossible other tools are needed to evaluate functional capacity
• Avoid face to face supervised exercise training as much as possible (consider video/telephone)
• During exercise training, respiratory techniques should be used with caution
• In some circumstances, more emphasis on physical activity could be given as often exercise training might not be possible
• During nutritional intervention, need to change body composition and improve malnutrition and muscle loss more than weight control
• A specific psychological intervention should be implemented: (i) assessment of patients to identify who survived severe and life-threatening experience and that

are at risk of post-traumatic stress disorder and depression; (ii) psychological/psychotherapeutic programme to reduce emotional distress, to build resilience and

to develop coping strategies
• During smoking cessation intervention, more control of smokers and so-called stoppers by measuring CO%Hb (to prevent further lung damage)

Open question: which are minimal structure-based metrics for CR programmes in the COVID-19 era?

97 There is no need to modify usual policies/recommendations for structure-based metrics -1.71 3.86 NC -1.77 3.78 NC

98 Residential CR facilities should have separated areas for confirmed COVID cases with regard to beds 3.55 2.91 For 3.61 2.86 For (confirmed)

99 Residential CR facilities should have separated areas for confirmed COVID cases with regard to investigation

rooms

2.82 3.22 NC 2.83 3.14 NC

100 Residential CR facilities should have separated areas for confirmed COVID cases with regard to consultation

areas

3.05 3.18 NC 3.04 3.11 NC

101 Residential CR facilities should have separated areas for confirmed COVID cases with regard to exercise

laboratories

2.77 3.21 NC 2.83 3.14 NC

102 Residential CR facilities should have separated areas for confirmed COVID cases with regard to areas for ex-

ercise training

2.68 3.27 NC 2.74 3.21 NC

103 Residential CR facilities should have separated areas for suspected COVID cases with regard to beds 3.45 2.89 For 3.52 2.84 For (confirmed)

104 Residential CR facilities should have separated areas for suspected COVID cases with regard to investigation

rooms

2.68 3.03 NC 2.70 2.96 NC
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Table 1 Continued

Round 1: Questionnaire development Round 2 Round 3

n Question Mean SD Intermediate

consensus

Mean SD Final

consensusn n n n

105 Residential CR facilities should have separated areas for suspected COVID cases with regard to consultation

areas

2.91 3.10 NC 2.91 3.03 NC

106 Residential CR facilities should have separated areas for suspected COVID cases with regard to exercise

laboratories

2.64 3.11 NC 2.70 3.05 NC

107 Residential CR facilities should have separated areas for suspected COVID cases with regard to exercise

training

2.73 3.15 NC 2.78 3.09 NC

108 Residential CR facilities should have separated areas for COVID-free cases with regard to beds 2.67 3.77 NC 2.77 3.72 NC

109 Residential CR facilities should have separated areas for COVID-free cases with regard to investigation rooms 2.24 3.60 NC 2.27 3.52 NC

110 Residential CR facilities should have separated areas for COVID-free cases with regard to consultation areas 2.24 3.60 NC 2.27 3.52 NC

111 Residential CR facilities should have separated areas for COVID-free cases with regard to exercise

laboratories

2.19 3.60 NC 2.27 3.53 NC

112 Residential CR facilities should have separated areas for confirmed COVID-frees with regard to areas for ex-

ercise training

2.33 3.31 NC 2.41 3.25 NC

113 When performing CPET and/or other aerosol-generating testing, approved filters for protecting workers and

other patients from exposure to SARS-CoV-2 should be available

4.55 1.18 For 4.57 1.16 For (confirmed)

114 When performing CPET and/or other aerosol-generating testing, approved FFP-2 masks should be worn to

protect workers and other patients from exposure to SARS-CoV-2 should be available

4.68 0.89 For 4.70 0.88 For (confirmed)

115 Floor space during exercise training is increased from 4 to at least 6 m2 per patient 3.41 3.00 For 3.48 2.95 For (confirmed)

116 In the CR facility PPE for health care workers should be worn 4.17 1.50 For 4.21 1.47 For (confirmed)

117 A CR programme director to ensure proper organization and consistency of activities with national and insti-

tutional rules concerning SARS-CoV-2 infection prevention should be present

4.09 1.44 For 4.13 1.42 For (confirmed)

118 The multidisciplinary team (cardiologist, nurse, exercise specialist, dietitian, psychologist) should be preserved

as much as possible

4.57 1.16 For 4.58 1.14 For (confirmed)

119 All members of the multidisciplinary should receive structured education on COVID-19 pathophysiology, clin-

ical features, treatment, and prevention strategies

4.52 1.31 For 4.54 1.28 For (confirmed)

120 The job description for every profession should be updated with specific COVID-19 oriented features 3.65 2.52 For 3.71 2.48 For (confirmed)

121 The CR facility should provide dedicated operators and structured procedures facilitating contacts between

patients and families in case of lockdown

4.22 1.38 For 4.25 1.36 For (confirmed)

Consensus rate: 44% Consensus rate: 44%

Comments:
• Efforts to maintain residential CR facilities as much as COVID-free as possible
• COVID-19 patients may also be treated separately at the end of the day followed by thorough disinfection
• Recovered COVID-19 patients with negative tests do not need to be separated
• Suspected COVID-19 patients should not participate until confirmed negative tests
• The strategy to test every patient scheduled for CPET, 1–2 days before CPET, using nasopharyngeal swab PCR could be considered
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Table 1 Continued

Round 1: Questionnaire development Round 2 Round 3

n Question Mean SD Intermediate

consensus

Mean SD Final

consensusn n n n

• When an aerosol-generating testing is performed no other patients should be present
• Consider that for frail patients filters may be heavy, due to resistance of this filters on breathing

Open question: which are minimal process-based metrics for CR programmes in the COVID-19 era?

122 There is no need to modify usual policies/recommendations for process-based metrics -1.10 3.91 NC -1.19 3.78 NC

123 The CR unit should provide fast testing and quarantine until test results are available in case of suspected or

confirmed new emerging COVID-19 cases among the referred population

3.32 2.66 For 3.32 2.66 For (confirmed)

124 The suggested duration of CR programmes should be shortened (less than recommended 24 sessions), to in-

crease the absolute number of CR programmes potentially delivered in a time unit

-0.77 3.75 NC -0.68 3.67 NC

125 Patients coming for a CPET or other aerosol-generating procedures are first need to confirm to be COVID-

19 negative

2.45 2.69 NC 2.41 2.65 NC

126 Plan at discharge and structured follow-up should be adapted to different phases of COVID-19 outbreak, in

terms of timeline and diagnostic tools

3.95 1.40 For 3.95 1.40 For (confirmed)

127 CR facilities should offer a continuing help-desk to discharged patients and their caregivers on how to manage

the relationship between COVID-10 and cardiovascular conditions

2.91 2.37 For 2.91 2.37 For (confirmed)

128 CR facilities with structured alternative models for delivering activities (tele-rehabilitation, facilitated home-

based, web-based, supervised community-based, guided by digital health tools, etc.) should integrate the

management of COVID-19 among programme contents

4.09 1.38 For 4.09 1.38 For (confirmed)

129 CR facilities without structured alternative models for delivering activities should implement initial forms of

tele-rehabilitation, with integration of management of COVID-19 among programme contents

3.83 1.70 For 3.96 1.58 For (confirmed)

Consensus rate: 62% Consensus rate: 62%

Comments:
• Increase the rate of hybrid programmes for outpatient CR as much as possible
• Screening for COVID-19 before CPET depends on the region and pre-test probability of COVID-19 positive. If low clinical would be sufficient
• All CR processes need to be adjusted to minimize random infection by COVID-19
• Patients recovered from COVID-19 infection and proved negative COVID-19 test should participate CR according to the accepted CR-indications but addition-

ally should be integrated in multi-centre CR research programmes focusing on COVID-19 patients

Open question: which are quality indicators for CR programmes in the COVID-19 era?

130 There is no need to modify usual quality indicators in non-COVID patients 1.96 3.77 NC 1.87 3.72 NC

131 There is no need to modify usual quality indicators in COVID patients 0.91 3.96 NC 0.74 3.84 NC

132 % patients without history of COVID-19 eligible to CR referred after discharge to CR programme. The target

should be maintained >80% as recommended by the 2020 position statement

2.77 3.16 NC 2.73 2.61 For (new)

133 % patients without history of COVID-19 eligible to CR referred after discharge to CR programme. The target

should be reduced to <80% due to logistic problems during COVID-19 pandemia

0.05 4.03 NC 0.15 3.92 NC
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Table 1 Continued

Round 1: Questionnaire development Round 2 Round 3

n Question Mean SD Intermediate

consensus

Mean SD Final

consensusn n n n

134 % patients without history of COVID-19 eligible to CR, enrolled after discharge from COVID-19 units. The

target should be >50% as recommended by the 2020 position statement

2.33 3.35 NC 2.29 3.32 NC

135 % patients without history of COVID-19 eligible to CR, enrolled after discharge from COVID-19 units. The

target should be reduced to <50% due to logistic problems during COVID-19 pandemia

-0.95 3.62 NC -0.85 3.53 NC

136 Patients without history of COVID-19, median waiting time from referral to start of CR. The target should be

14-28 days as recommended by the 2020 position statement

2.29 3.47 NC 2.29 3.47 NC

137 Patients without history of COVID-19, median waiting time from referral to start of CR. The target should be

reduced to <14–28 days, motivated by the necessity to avoid prolonged lack of contacts with health care

providers

-0.33 3.77 NC -0.24 3.67 NC

138 Patients without history of COVID-19, % of CR uptake. The minimal target should be 24 sessions as recom-

mended by the 2020 position statement

3.64 2.38 For 3.73 2.31 For (confirmed)

139 Patients without history of COVID-19, % of CR uptake. The minimal target should be <24 sessions to increase

the absolute number of CR programmes potentially delivered in a time unit

-1.62 4.07 NC -1.71 3.87 NC

140 % patients with history of COVID-19 eligible to CR referred after discharge to CR programme. The target

should be maintained >80% as recommended by the 2020 position statement

2.05 3.73 NC 2.00 3.70 NC

141 % patients with history of COVID-19 eligible to CR referred after discharge to CR programme. The target

should be reduced to <80% due to logistic problems during COVID-19 pandemia

-1.35 3.62 NC -1.25 3.54 NC

142 % patients with history of COVID-19 eligible to CR, enrolled after discharge from COVID-19 units. The target

should be >50% as recommended by the 2020 position statement

1.86 3.55 NC 1.86 3.55 NC

143 % patients with history of COVID-19 eligible to CR, enrolled after discharge from COVID-19 units. The target

should be reduced to <50% due to logistic problems during COVID-19 pandemia

-1.05 3.64 NC -0.95 3.56 NC

144 Patients with history of COVID-19, median waiting time from referral to start of CR. The target should be 14–

28 days as recommended by the 2020 position statement

2.33 3.40 NC 2.33 3.40 NC

145 Patients with history of COVID-19, median waiting time from referral to start of CR. The target should be

reduced to <14–28 days, motivated by the necessity to avoid prolonged lack of contacts with health care

providers

-1.38 3.65 NC -1.29 3.58 NC

146 Patients with history of COVID-19, % of CR uptake. The minimal target should be 24 sessions as recom-

mended by the 2020 position statement

2.64 3.11 NC 2.64 3.11 NC

147 Patients with history of COVID-19, % of CR uptake. The minimal target should be <24 sessions to increase

the absolute number of CR programmes potentially delivered in a time unit

-1.90 3.60 NC -1.95 3.54 NC

148 % of CR drop-out due to de novo COVID-infection. The target should be <10% 3.00 3.13 NC 3.00 3.13 NC

149 % of patients with evaluation of functional capacity by standard exercise testing. The target should be >50% 2.86 3.17 NC 3.00 2.94 For (new)

150 % of patients with improvement of altered respiratory function and gas exchange following completion of CR.

Target >90%

2.82 2.81 For 2.82 2.81 For (confirmed)
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action

for
cardiac

telereha-
bilitation

as
a

toolto
help

C
V

patients
notable

to
visitoutpatientC

R
clinics

regularly. 1
6

G
iven

the
absence

ofevidence-based
guidelines

on
how

C
R

facilitiesshould
orientorganizationalaspects

and
perform

an-
ces

during
the

C
O

V
ID

-19
crisis

in
Europe,expert

consensus
m

ight
supply

clinically
usefulguidance.T

his
D

elphiprocess
enrolled

EA
PC

experts
also

from
nations

m
ostaffected

by
C

O
V

ID
-19

and
adopted

a
pragm

atic
approach

aim
ed

to
identify

m
ajor

drivers
ofC

R
interven-

tion
(referral,tim

ing,setting,core
com

ponents,institutionalstructure
and

process,and
quality

indicators)to
be

custom
ized

to
the

new
era.

A
s

m
ain

results,panelists
oriented

consensus
tow

ards
m

aintaining
usualactivities

on
traditionalpatient

groups
referred

to
C

R
:in

ab-
sence

of
C

O
V

ID
-19,C

R
m

ay
follow

usualsetting
(w

ith
preference

for
am

bulatory),tim
ing,and

core
com

ponents
ofintervention,w

hile
program

m
es

including
C

O
V

ID
-19

patients
should

pay
specialatten-

tion
to

respiratory
im

pairm
ent,psychosocialm

anagem
ent,and

care-
givers,also

by
encouraging

m
ulticom

ponenthom
e

rehabilitation.
T

his
position

aim
ed

at
avoiding

significant
dow

ngrading
of

C
R

intervention
w

as
based

on
adverse

consequences
ofdepriving

large
portion

of
C

V
patients

of
structured

secondary
prevention,w

ith
a

potentialincreasing
num

ber
ofthose

suffering
from

m
ajor

C
V

events

....................................................................................................................................................... ........................................................... ...........................................................

.......................................................................................................................................................

................................................................................................................................................................................................................................................................................................

Table 1 Continued

Round 1: Questionnaire development Round 2 Round 3

n Question Mean SD Intermediate

consensus

Mean SD Final

consensusn n n n

Consensus rate: 10% Consensus rate: 20%

Comments:
• As a general rule, targets should be based on region and restrictions
• Targets should consider non-responders also
• Targets need to be adjusted to the actual local risk and percentages of active COVID-19 cases in the population
• Needs of an European cardiac rehabilitation COVID-19 registry reflecting actual clinical situation

Including mean and standard deviation of the Likert scale. Consensus ‘for’ (mean score >_2.5) or ‘against’ (mean score <_2.5) each statement is indicated, while ‘NC’ (no consensus) indicates that consensus has not been reached (i.e. mean
score between 2.4 and -2.4 or standard deviation crossing zero). The final consensus for each statement has been specified if confirmed or new, the latter indicating modification from round 2 to round 3. For each open question the con-
sensus rate obtained at round 2 and 3 are provided. Comments have been edited for repetition, clarity, and anonymity, and served to present the whole picture of experts’ opinion.
ACS, acute coronary syndrome; CHF, chronic heart failure; CIED, cardiac implantable electronic device; CO%Hb, percentage of carboxyhaemoglobin; CPET, cardiopulmonary exercise testing; CR, cardiac rehabilitation; CV, cardiovascular;
GPS, global positioning system; HTX, heart transplantation; ICU, intensive care unit; IMT, inspiratory muscle training; PCI, percutaneous coronary intervention; PPE, personal protective equipment; SCD, sudden cardiac death.

C
R

in
the

C
O

V
ID

-19
era

1
5
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and

progressive
disability

in
the

nextfuture. 1
7

Panelists
also

suggested
to

consider
C

O
V

ID
-19

patients
as

a
referral

group
to

C
R

per
se

w
hen

the
viraldisease

has
been

com
plicated

by
acute

C
V

events,and
to

strongly
cooperate

w
ith

pulm
onologists.In

an
econom

ic
perspec-

tive,over
the

prim
ary

m
ission

to
care

and
prom

ote
health,this

ap-
proach

m
ight

lead
to

further
opportunities

to
C

R
facilities,

and
generally

speaking,the
discipline

ofcardiac
prevention

and
rehabilita-

tion
m

ight
be

electively
involved

in
the

developm
ent

ofspecific
rec-

om
m

endations
for

m
ulticom

ponent
rehabilitation

in
C

O
V

ID
-19,

w
hich

should
notbe

confined
into

the
pulm

onary
setting.

W
ith

regard
to

core
com

ponents
ofintervention

in
the

‘cardiac-
C

O
V

ID
’patient,w

e
do

nothave
atthe

m
om

entintervention
trials

or
cohort

studies
able

to
identify

the
proper

strategy
in

the
proper

pa-
tient,and

the
expected

outcom
e.For

this
reason,m

ost
ofsuggested

adaptations
to

usual
recom

m
endations 4

are
quite

anecdotal
and

based
on

real-life
practice.Interestingly,after

the
frantic

search
for

the
bestpharm

acologic
treatm

entofC
O

V
ID

-19,this
expertconsen-

sus
is

highly
regarded

on
psychosocialsupport

to
patients

and
their

relatives/caregivers,
as

part
of

really
m

ulticom
ponent

C
R

pro-
gram

m
es, 1

8
to

better
m

eet
grow

ing
population’s

needs
after

the
em

ergency
phase.A

n
im

portant
consensus

w
as

also
reached

on
the

need
for

continuing
C

PET
activities,in

line
w

ith
other

expert
opin-

ions
on

this
topic, 1

9
to

ensure
a

properly
test-guided

and
individual-

ized
training

program
m

e.
In

this
revised

definition
of

structure-
and

process-based
m

etrics
of

C
R

program
m

es,
cardiac

telerehabilitation
has

been
naturally

invoked
as

a
support

ofC
R

in
tim

es
oftem

porary
closure

ofcentre-
based

C
R

program
m

es,lim
ited

centre
resources,and

restricted
pa-

tient
travel. 1

6
A

nyw
ay,rather

than
a

tem
porary

alternative,cardiac
telerehabilitation

should
be

considered
as

a
necessary

provision
of

m
odern

C
R

activities,
and

the
sudden

increased
experience

w
ith

digitalcom
m

unication
by

patients
and

health
care

providers
during

this
pandem

ic
could

be
properly

exploited
and

addressed.
A

s
a

m
ajor

strength,this
docum

ent
provides

a
structured

answ
er

to
an

urgentneed
by

C
R

facilities,to
be

supported
in

the
definition

of
priorities

and
allocation

of
hum

an
and

technological
resources

still
available,w

hile
at

the
sam

e
tim

e
severalnationalhealth

system
s

are
suffering

and
large

case
studies

are
stillin-progress.

Severallim
itations

ofthis
expert

consensus
need

to
be

taken
into

consideration.First,the
heterogeneity

ofexpert
positions

according
to

different
countries

and
different

pandem
ic

phases,w
hich

m
akes

it
difficult

and
probably

im
practical

to
pursue

a
globalizing

point
of

view
.A

s
a

consequence,due
to

different
epidem

ic
spreading

am
ong

regions,recom
m

endations
need

to
be

carefully
adapted

notonly
ata

country
level,but

often
ata

regionaland
locallevel,and

this
is

in
line

w
ith

previous
recom

m
endations

to
C

R
facilities

to
be

flexible
and

creative, 1
6

by
constantly

m
onitoring

the
situation

and
being

prepared
to

change
the

fram
ew

ork.
Second,

the
lim

ited
rate

of
consensus

obtained
(about

40%
ofallproposed

statem
ents),w

hich
m

ay
reflect

different
attitudes

and
concepts

regarding
the

role
ofC

R
during

the
C

O
V

ID
-19

crisis,probably
linked

to
different

tim
e

courses
of

epi-
dem

ic
across

Europe.A
s

an
exam

ple,changes
in

opinion
ofpanelists

betw
een

round
2

and
3

m
ight

also
be

due
to

an
adaptation,better

understanding
or

eventually
to

a
personalexperience

change
during

the
ongoing

pandem
ic/referrals,

even
in

a
short

tim
e.

In
this

view
,

there
is

need
for

continuing
education

on
C

O
V

ID
-19

disease
in

the

learning
path

ofC
R

team
s.Finally,other

m
ethodologicallim

itations
such

as
the

ex
ante

selection
ofa

consensus
m

ethod
based

on
m

ean
and

SD
(w

ithoutprelim
inary

testing
fornorm

aldistribution
ofgrading

results),and
the

absence
ofa

structured
toolto

quote
statem

ents
for

relevance,need
also

to
be

considered.
In

co
nclusio

n,even
in

C
O

V
ID

-19
tim

es
C

R
retains

its
im

port-
ance

fo
r

the
care

ofC
V

patients,and
no

w
m

ore
than

ever
there

is
need

for
creativity

and
innovation

in
this

discipline.In
the

current
clim

ate,
telerehabilitation

has
been

system
atically

invo
ked

as
the

best
solution

for
continuing

C
R

activities
nevertheless,

w
hile

es-
sential,itstillneed

specific
optim

ization
and

cannot
be

provided
to

all
patients.Fo

r
this

reason,
as

lo
ng

as
w

ith
the

spreading
of

the
pandem

ic,the
C

R
European

netw
ork

is
called

upon
to

reconsider
all

operational
aspects

of
intervention

and
to

prepare
all

health
operators

as
w

ell.

C
o

n
flic

t
o

f
in

te
re

st:none
declared.
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