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LETTERS TO THE EDITORS

How should we implement the
recommendations of the Acute
Cardiovascular Care Association in
intensive cardiac care units in
France?

Comment  peut-on  adapter  en  France  les  recomman-
dations européennes  sur  les  unités  de  soins  intensifs
cardiologiques  ?

Keywords  Intensive  cardiac  care;  Guidelines;
Organization
Mots  clés  Soins  intensifs  cardiologiques  ;  Réseau  ;
Circuit  patient  ;  Maladie  coronaire  ;  Arythmie  ;  Insuffisance
cardiaque

Background

Recently,  the  Acute  Cardiovascular  Care  Association  (ACCA)
published  an  important  position  paper  on  intensive  cardiac
care  units  (ICCUs),  entitled  ‘‘ICCUs:  An  update  on  their  def-
inition,  structure,  organization  and  function’’  [1].  This  work
is  of  particular  importance  as  limited  data  is  available  and
few  guidelines  have  focused  on  ICCUs  (especially  on  their
organization  and  networks)  until  now.  As  healthcare  sys-
tem  organization  is  heterogenous  throughout  Europe,  it  is
likely  that  the  organization  of  ICCUs  in  Europe  varies  sub-
stantially  between  countries  and  regions,  which  might  affect
the  care  of  the  patient  with  an  acute  cardiovascular  condi-
tion.  The  French  acute  cardiovascular  care  group  recently
published  the  most  extensive  study  on  the  topic,  present-
ing  a  nationwide  exhaustive  description  of  ICCUs  in  France
in  2014  [2,3].  For  the  first  time  in  our  country,  the  activ-
ity  of  all  277  ICCUs  was  studied,  including  predictive  factors
for  mortality,  impact  of  the  disease,  hospitalization  duration
and  importance  of  centre  size.

The  aim  of  this  comment  is:
• to  summarize  the  main  points  briefly;
• to  consider  the  applicability  of  the  main  concepts  in  our

country,  present  specific  difficulties  from  a  French  per-
spective  and  highlight  aspects  of  the  document  that  are

probably  irrelevant  in  France;

Abbreviations: ACCA, Acute Cardiovascular Care Association;
CCU, critical care unit; ICCU, intensive cardiac care unit; MCC,
major complications and co-morbidities.
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to emphasize  the  need  for  innovative  improvements,  as
suggested  by  the  ACCA.  Our  specific  comments  and  propo-
sitions  are  presented  in  italics.

volution  of  ICCUs

CCUs  have  evolved  considerably  over  the  past  15  years.
ndeed,  traditional  ICCUs—whose  main  purpose  was  the
anagement  of  acute  myocardial  infarction  from  throm-
olysis  to  complications—have  disappeared.  The  type  of
atients  has  changed  considerably:  first,  the  duration  of  hos-
italization  for  myocardial  infarction  has  diminished  greatly
ue  in  part  to  reduced  complications;  secondly,  because
echniques  have  evolved  considerably,  with  the  explosion  of
nterventional  rhythmology,  valvuloplasty  and  the  increas-
ng  use  of  life  support  devices  that  now  offer  patients  a
uture,  when  previously  there  was  none;  finally,  because,
ith  the  aging  of  the  population  in  general  —  and  patients
ith  cardiac  conditions  in  particular  —  the  prevalence  of
eart  failure  and  major  complications  and  co-morbidities
MCC)  has  increased  considerably.  Hence,  ICCUs  now  face  a
ide  variety  of  patients,  ranging  from  those  with  MCC  with

ow  cardiac  severity  to  those  requiring  external  life  support,
nd  they  need  to  adapt  to  these  new  challenges.  Stratifi-
ation  of  pathologies  into  risk  and  levels  of  care  aims  to
chieve  more  efficient  allocation  of  resources  and  improve-
ents  in  outcome,  including  mortality  rates  and  lengths  of

ospital  stay.

eneral  organization  of  ICCUs

he  ICCU  definition  has  not  changed,  as  it  is  a  geographically
ndividualized  structure  dedicated  to  the  management  and
reatment  of  patients  with  critical  cardiovascular  disease.
CCUs  should  have  specific  staff  under  the  responsibility  of

 cardiologist  who  is  appropriately  trained  in  acute  cardiac
are.

In  France,  this  suggests  the  need  for  postgraduate  cer-
ification  or  training  for  cardiologists  in  charge  of  ICCUs.
everal  certificates  are  available  in  this  field  in  France.
hysicians  should  also  be  encouraged  to  follow  the  certifi-
ation  programmes  provided  by  the  ACCA  at  European  level
hen  in  charge  of  high-level  ICCUs.  This  applies  to  nurses

oo,  but  specific  training  is  not  available  until  now  in  our
ountry,  to  our  knowledge.  It  appears  mandatory  that  in
ach  French  ICCU,  patients  are  cared  for  by  a  dedicated
rained  nursing  team,  under  the  coordination  of  the  cardio-

ascular  intensivist.  To  that  end,  a  dedicated  programme  for
urses  could  be  developed,  probably  at  the  national  level.

Following  the  recommendation  of  the  ACCA,  we  propose
hat  the  ICCU  Group  of  the  French  Society  of  Cardiology

https://doi.org/10.1016/j.acvd.2018.10.005
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Table  1  Major  personal  and  technical  requirements  at  each  level.

Level  I  Level  II  Level  III

Invasive  monitoring  No  Yes  Yes
On-site  coronary  angioplasty  No  Yes  Yes
Mechanical  ventilation,  ECLS  No  Waiting  transfer  Yes
Beds/nurses  Four  Two  to  three  One  to  two
On  duty  Cardiologist

or  physician
with  intensive
care  training

Cardiologist  Cardiologist/
critical
care
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ECLS: extracorporeal life support.

Société  Française  de  Cardiologie)  provides  a  specific  core
urriculum  for  acute  cardiovascular  care.  This  could  largely
e  built  on  that  provided  by  the  ACCA  and  the  curriculum
f  the  French  university  diploma  in  intensive  cardiac  care.
etter  coordination  between  the  education  programmes
urrently  available  is  desirable,  and  a  national  programme  is
n  important  aim.  This  programme  could  rely  partly  on  tele-
xpertise  and  new  teaching  tools  (videos,  etc.),  and  could
e  proposed  to  other  French-speaking  countries  with  similar
ealth  systems.

CCUs  are  part  of  a  complex  network

bviously,  ICCUs  are  at  the  interface  of  other  structures,
uch  as  emergency  services,  critical  care  units  (CCUs),  car-
iac  surgery  and  palliative  care  units.  Therefore,  it  is  crucial
o  establish  well-defined  transfer  protocols,  in  order  to
horten  delays  and  standardize  procedures  between  centres
or  many  acute  conditions,  not  just  acute  coronary  syn-
romes.  There  should  be  well-established  networking  and
rotocols  regarding  the  clinical  conditions  requiring  trans-
er,  transfer  modalities,  treatment  protocols  etc.,  but  also
nformation  about  bed  availability  and  practical  solutions  to
nancial  concerns.  In  other  words,  the  text  makes  general
ecommendations,  but  also  advocates  solutions  that  are  use-
ul  for  daily  practice.  Telemedicine  and  tele-expertise  could
lso  be  valuable  tools.  The  coordinators  of  ICCUs  have  the
ask  of  establishing  and  following  the  operating  conventions
n  all  peripheral  units.

From  our  perspective,  an  important  first  step  would  be  to
dentify  specialists  in  all  the  subspecialties  that  are  useful
or  our  patients,  with  a  special  interest  in  ICCUs.  The  second
tep,  depending  on  local  constraints  and  facilities,  would
e  to  work  with  the  support  of  regulatory  actors  to  build  a
tructured  network  between  ICCUs,  including  the  units  that
orrespond  most  frequently  (i.e.  emergency  departments,
CUs  and  cardiac  surgery).

hree  ICCU  levels

he  cornerstone  of  the  position  paper  is  to  define  clearly
hree  different  levels  of  ICCUs.  This  classification  is  naturally
ather  arbitrary,  but  its  main  aim  is  to  stratify  the  various
evels  of  technical  capabilities  in  relation  to  the  specific

unctions  of  the  different  ICCUs,  and  to  propose  adaptations
n  terms  of  staffing,  equipment,  networks  and  connections.

Schematically,  the  first  level  (Level  I)  is  equipped
nd  organized  to  manage  patients  who  cannot  remain

p

n
n

ospitalized  in  traditional  units  because  of  the  risk  inher-
nt  in  their  pathology  and  the  need  for  specific  expertise
r  treatments  requiring  specific  follow-up  or  rapid  adapta-
ion.  These  units  are  not  designed  to  support  patients  who
ay  require  invasive  care  (invasive  monitoring,  temporary
acemaker,  emergency  coronary  angioplasty,  circulatory
ssistance,  etc.).

Level  II  includes  patients  requiring  higher  levels  of  treat-
ent  and  follow-up  (e.g.  invasive  monitoring  or  first-stage

ife-support  devices,  as  well  as  pericardial  puncture,  life-
hreatening  rhythm  disturbance  management,  etc.)  with  a
4-hour  coronary  angioplasty  unit.

Level  III  focuses  on  patients  with  vital  distress,  and
ppears  to  be  very  similar  to  medical  CCUs.  Typical  patients
n  these  units  have  cardiogenic  shock  requiring  technical
are,  i.e.  mechanical  ventilation  and/or  external  mechani-
al  assistance  or  transplantation.  Table  1  details  the  major
ersonal  and  technical  requirements  at  each  level.

In  the  French  setting,  Level  I units  are  likely  to  be  in  small
r  medium-sized  hospital  structures  that  do  not  necessarily
ave  an  on-site  coronary  catheterization  laboratory,  and  can
erve  as  a  regional  or  local  receptor  for  mid-severe  patients.
evel  II  ICCUs  correspond  to  the  conventional  ‘‘ICCUs’’  of
niversity,  general  public  or  big  private  centres,  with  24/7
oronary  angioplasty  activity  and  the  ability  to  manage
atients  with  haemodynamic  failure.

Is  it  necessary  to  formally  separate  Level  I and  Level
I  units  in  France?  Probably  yes,  because  these  units  now
ave  different  functions.  The  exact  role  of  each  unit  needs
o  be  clearly  defined  as  a  guarantee  of  quality  of  care.
t  is  mandatory  to  formalize  exchanges  between  the  dif-
erent  levels  of  ICCUs  to  avoid  mismanagement  of  critical
atients.  However,  Level  I  ICCUs  can  be  considered  as  first-
ine  ICCUs,  and  acute  cardiac  patients  may  worsen  very
apidly;  there  is  then  a  risk  of  mismanagement  if  the  first-
ine  ICCU  does  not  have  experience  in  managing  severe
atients.

We  think  that  it  is  relevant  to  have  and  identify  Level  I
CCUs  in  France.  These  units  should  have  some  kind  of  crit-
cal  care  backup  on  the  same  site,  and  a  clearly  identified
greement  for  the  transfer  of  patients  to  Level  II  or  III  ICCUs.

Level  II  ICCUs  are  the  most  common  ICCUs  in  France.  It  is
mportant  to  remember  that  the  staffing  level  recommended

reviously  was  actually  one  nurse  for  four  patients.

We  think  that,  depending  on  the  mean  turnover,  the
ursing  staff  must  follow  ACCA  recommendations,  with  one
urse  for  two  to  three  patients.  Because  of  the  complexity
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of  monitoring  devices  and  pathology,  at  least  50%  of  the
nurses  need  to  be  dedicated  to  the  ICCU.

A  question  arises  for  Level  III  ICCUs,  which  undeniably
require  a  larger  staff,  with  a  patient  profile  very  similar  to
CCUs.  It  is  difficult  to  imagine  a  single  Level  III  ICCU  being  in
charge  of  all  cardiology  patients,  so  a  Level  III  ICCU  is  likely
to  be  backed  by  a  separate  Level  II  ICCU  on  site.  The  question
of  the  level  of  integration  of  Level  III  ICCUs  into  specialized
CCUs  for  better  cost-effectiveness  is  crucial.  It  is  important
to  remember  that  the  cardiology  specialty  requires  specific
skills  (e.g.  high-level  cardiac  echography,  transoesophageal
echocardiography,  coronary  expertise,  complex  antithrom-
botic  and  antiarrhythmic  treatment  and  pericardiocentesis).

We  think  that  specific  Level  III  ICCUs  are  probably  nec-
essary  in  very  large  hospitals,  as  a  hub  for  a  large  regional
network  of  Level  II  ICCUs.  In  other  places,  Level  III  ICCUs  can
probably  be  mixed  with  CCUs,  but  it  is  mandatory  that  mana-
gement  of  cardiac  patients  can  be  assured  by  one  or  several
certified  cardiologists,  with  appropriate  staff  and  technol-
ogy,  and  the  cardiologist  a  statutory  member  of  the  CCU.
Agreements  must  be  drawn  up  with  the  cardiac  surgery  unit
and  vascular  surgery  unit.

It  is  important  to  remember  that  the  recommendations
propose  that  Level  I,  Level  II  and  Level  III  patients  can  be  dis-
tributed  within  the  same  geographical  unit.  This  is  probably
conceivable  in  some  units  in  large  hospitals,  with  a  suffi-
cient  number  of  beds.  Such  a  strategy  can  be  problematic
in  terms  of  quantifying  the  staff  needed  at  each  moment,
which  depends  on  the  relative  number  of  patients  at  each
level;  it  appears  possible  in  France,  but  must  be  proposed
and  organized  by  the  medical  team  in  charge  of  the  ICCU.

Regional  networks

A  regional  network  is  also  mandatory  for  acute  cardiac  care,
and  can  help  to  optimize  resources  and  patient  care.  Two
formulae  are  proposed:
• for  each  100,000  inhabitants,  four  to  five  ICCU  beds;
• for  each  100,000  visits  per  year  to  the  internal  emergency

department,  10  ICCU  beds.

This  suggestion  could  help  to  better  organize  distribution
at  the  regional  level,  and  reconsider  the  ratios  depending
on  how  situations  evolve  (e.g.  variations  in  populations  or
in  the  activity  of  centres  that  had  bed  numbers  determined
several  decades  previously).  We  believe  that,  although  obvi-
ously  questionable,  the  recommendation  to  reconsider  the
current  facilities  of  a  given  centre  is  of  great  value.  Staff
in  ICCUs  carry  a  particularly  heavy  burden  and  are  at  risk
of  burnout.  Many  new  activities  are  emerging,  such  as  the
management  of  transcatheter  aortic  valve  implantation,
with  high  turnover  and  new  skills  to  develop.  It  is  our
responsibility  to  explain  new  constraints  to  our  regulatory
authorities,  and  to  propose  adaptations  based  on  the  Euro-
pean  recommendations.  Other  factors  can  be  considered
more  accurately,  such  as  the  total  number  of  beds  dedicated
to  acute  care,  previous  occupancy  of  wards  and  ICCUs  and

refusals.  It  is  also  very  important  to  take  into  considera-
tion  several  important  metrics,  such  as  the  mean  time  to
reach  a  centre  with  24/24  coronary  angioplasty.  Indeed,  in
2018,  it  is  mandatory  that  all  patients  throughout  France
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ho  experience  an  acute  myocardial  infarction  can  reach
n  angioplasty  centre  with  an  appropriate  ICCU  securely  in
ess  than  120  minutes.

onclusions

his  document  is  important,  as  it  provides  objective  data  to
mprove  the  standard  of  care  for  patients  admitted  to  ICCUs,
ocusing  on  the  organizational  perspective,  but  also  on  the
inimal  resources  required  in  terms  of  staff  and  equipment.
his  could  help  the  whole  community  working  in  ICCUs  to

mprove  our  units,  in  terms  of  better  patient  management
nd  staff  conditions.
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