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Background.  —  The  coronavirus  disease  2019  (COVID-19)  outbreak  had  a  direct  impact  on  adult
cardiac  surgery  activity,  which  systematically  necessitates  a  postoperative  stay  in  intensive
care.
Aim. —  To  study  the  effect  of  the  COVID-19  lockdown  on  cardiac  surgery  activity  and  outcomes,
by making  a  comparison  with  the  corresponding  period  in  2019.

Abbreviations: COVID-19, coronavirus disease 2019; EuroSCORE, European System for Cardiac Operative Risk Evaluation; ICU, intensive
are unit; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; SFCTCV, French Society of Thoracic and Cardiovascular Surgery
Société française de chirurgie thoracique et cardiovasculaire).
� Our experience in adult cardiac surgery activity during the French lockdown period. More emergent patients and higher mortality rate
ompared to the results a year earlier. Cardiac surgery should be preserved during lockdown periods, to avoid increased cardiovascular
ortality.
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Methods.  —  This  prospective  observational  cohort  study  compared  adult  cardiac  surgery  activity
in our  high-volume  referral  university  hospital  from  9  March  to  10  May  2020  versus  9  March  to  10
May 2019.  Data  were  collected  in  our  local  certified  database  and  a  national  database  sponsored
by the  French  society  of  thoracic  and  cardiovascular  surgery.  The  primary  study  endpoints  were
operative mortality  and  postoperative  complications.
Results.  —  With  105  interventions  in  2020,  our  activity  dropped  by  57%  compared  with  the  same
period in  2019.  Patients  were  at  higher  risk,  with  a  significantly  higher  EuroSCORE  II  score
(3.8 ±  4.5%  vs.  2.0  ±  1.8%;  P  <  0.001)  and  higher  rates  of  active  endocarditis  (7.6%  vs.  2.9%;
P =  0.047)  and  recent  myocardial  infarction  (9.5%  vs.  0%;  P  <  0.001).  The  weight  and  priority
of the  interventions  were  significantly  different  in  2020  (P  =  0.019  and  P  <  0.001,  respectively).
The rate  of  acute  aortic  syndromes  was  also  significantly  higher  in  2020  (P  <  0.001).  Operative
mortality was  higher  during  the  lockdown  period  (5.7%  vs.  1.7%;  P  =  0.038).  The  postoperative
course was  more  complicated  in  2020,  with  more  postoperative  bleeding  (P  =  0.003),  mechan-
ical circulatory  support  (P  =  0.032)  and  prolonged  mechanical  ventilation  (P  =  0.005).  Only  two
patients (1.8%)  developed  a  positive  status  for  severe  acute  respiratory  syndrome  coronavirus
2 after  discharge.
Conclusions.  —  Adult  cardiac  surgery  was  heavily  affected  by  the  COVID-19  lockdown.  A  further
modulation  plan  is  necessary  to  improve  outcomes  and  reduce  postponed  operations  to  decrease
operative mortality  and  morbidity.
©  2021  Elsevier  Masson  SAS.  All  rights  reserved.
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Résumé
Contexte.  —  L’épidémie  de  la  COVID-19  a  impacté  sérieusement  l’activité  de  chirurgie  car-
diaque adulte.
Objectif.  —  Pour  étudier  l’impact  et  les  résultats  de  cette  crise  sur  notre  activité  chirurgicale
pendant  la  durée  du  confinement  en  France,  par  rapport  à  l’année  précédente.
Méthodes.  —  Étude  prospective  observationnelle  monocentrique,  comparant  l’activité  de
chirurgie cardiaque  adulte  du  09/03  au  10/05/2020  à  la  même  période  en  2019,  dans  une
région épargnée  lors  de  la  première  vague  de  la  pandémie.  Les  données  ont  été  saisies  dans
notre base  de  données  locale,  ainsi  que  dans  la  base  de  données  nationale  EPICARD,  de  la
Société française  de  chirurgie  thoracique  et  cardiovasculaire.  Le  critère  de  jugement  principal
était la  mortalité  opératoire.
Résultats.  —  Avec  105  interventions,  notre  activité  a  chuté  de  57  %  par  rapport  à  l’année  précé-
dente. Les  patients  étaient  à  plus  haut  risque  opératoire,  estimé  par  l’EuroSCORE  II  (3,8  ±  4,5  %
vs 2,0  ±  1,8  %  ;  p  <  0,001),  avec  un  plus  haut  taux  d’endocardites  actives  opérées  (7,6  %  vs  2,9  %  ;
p =  0,047)  et  significativement  plus  d’infarctus  du  myocardes  récents  (p  <  0,001).  Le  type  des
interventions,  ainsi  que  leur  degré  d’urgence,  étaient  significativement  différents  cette  année
(p =  0,019  et  p  <  0,001,  respectivement).  Le  taux  de  syndromes  aortiques  aigus  était  plus  impor-
tant (p  <  0,001)  pour  cette  même  période.  La  mortalité  opératoire  a  été  plus  importante  (5,7  %
vs 1,7  %  ;  p  =  0,038).  Les  patients  ont  saigné  davantage  en  postopératoire  (p  =  0,003),  ont  néces-
sité davantage  une  ventilation  invasive  (p  =  0,032)  et  pour  une  plus  longue  durée  (p  =  0,005).
Seulement deux  patients  ont  contracté  la  COVID-19  (1,8  %)  après  la  sortie  de  l’hôpital.
Conclusions.  —  La  réduction  de  la  morbi-mortalité  de  la  chirurgie  cardiaque  adulte  en  période
de pandémie  nécessite  un  plan  de  modulation  propre  à  cette  activité  chirurgicale  spécialisée.
© 2021  Elsevier  Masson  SAS.  Tous  droits  réservés.
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ackground

ith  more  than  80  million  patients  tested  positive  to  date
nd  more  than  2,000,000  global  deaths  [1],  coronavirus  dis-

ase  2019  (COVID-19),  caused  by  infection  with  the  novel
evere  acute  respiratory  syndrome  coronavirus  2  (SARS-CoV-
),  has  been  declared  a  global  pandemic  by  the  World

(
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36
ealth  Organisation.  Since  the  emergence  of  this  virus  in
ecember  2019  in  Wuhan  (China)  [2],  it  has  spread  quickly
orldwide.  At  the  time  of  writing,  France  was  the  eleventh
n  =  266,040)  [1]. Drastic  measures  were  taken  by  different
ountries  to  prevent  local  health  infrastructures  being  over-
helmed  and  the  ensuing  increased  mortality  in  high-risk
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atients.  In  France,  national  lockdown  was  declared  by  the
overnment  for  a  total  of  8  weeks,  starting  on  17  March
020.  All  hospitals  and  clinics  were  asked  to  modify  their
ntensive  care  unit  (ICU)  capacities,  and  to  be  ready  for  any
urge  in  critically  ill  patients  requiring  advanced  respiratory
upport.

Cardiac  surgery  systematically  requires  postoperative
ntensive  care.  As  these  specialised  units  were  reserved  for
atients  with  COVID-19  necessitating  respiratory  support,
lective  open-heart  surgeries  were  substantially  delayed  in
lmost  all  French  centres;  this  raised  concerns  about  patient
afety  while  on  the  waiting  list.  A  careful  risk/benefit  eval-
ation  is  required  for  candidates  for  cardiac  surgery,  as
ospitals  have  been  identified  as  the  main  sites  of  SARS-CoV-

 viral  transmission,  and  cardiac  comorbidity  is  associated
ith  a  more  severe  course  of  the  disease.

The  scientific  committee  and  directory  board  of  the
rench  society  of  thoracic  and  cardiovascular  surgery
Société  française  de  chirurgie  thoracique  et  cardiovascu-
aire  [SFCTCV])  announced,  starting  on  17  March  2020,  a
uidance  statement  for  triage  of  surgical  candidates  dur-
ng  this  COVID-19  pandemic.  This  system  is  based  on  a
‘three-colour’’  stratification  of  patients  on  the  waiting  list
Table  1),  corresponding  to  recommended  delays  to  surgi-
al  treatment  in  the  pandemic  context.  Other  experts  in
ardiology  and  cardiothoracic  surgery  published  similar  rec-
mmendations  in  their  respective  countries,  with  patient
dmission  and  management  purposes  [3—6].

Our  aim  was  to  evaluate  the  impact  of  the  COVID-19
andemic  and  the  associated  restrictive  measures  on  the
eatures  and  outcomes  of  cardiac  surgical  activity  in  a
ertiary  referral  centre  in  France.  Features  and  outcomes
bserved  during  the  lockdown  period  (9  March  to  10  May
020)  were  compared  with  those  in  the  corresponding  time
eriod  in  2019.  We  discuss  the  relevant  measures  to  prevent
ARS-CoV-2  contamination,  and  their  effect  on  the  popula-
ion  of  cardiac  surgery  recipients  and  on  clinical  results.

ethods

pidemic situation and context

ur  centre  is  located  in  the  Brittany  region  of  France  (with  a
opulation  of  around  3,329,000  inhabitants)  and  was  identi-
ed  as  the  regional  reference  for  management  of  SARS-CoV-2
ositive  cases.  In  this  western  part  of  the  country,  the  inci-
ence  of  COVID-19  was  lower  than  in  eastern  regions.  The
rst  French  cluster  was  identified  in  the  eastern  city  of
ulhouse,  where  a  communitarian  meeting  took  place  in
ebruary  2020  with  more  than  2500  people  and  was  identi-
ed  as  a  major  spreader  event.  In  Brittany,  the  first  cluster
as  identified  in  a  southern  county  of  the  region.  The  peak
f  COVID-19  admissions  was  predicted  to  occur  in  France  and
n  Brittany  between  30  March  and  6  April  2020  [7].  With  the
nsuing  national  lockdown,  unauthorised  travel  throughout
he  entire  country  was  prohibited,  and  closure  of  almost  all
ommodities  and  collective  services  was  imposed.  A  national

mergency  plan  was  declared,  and  all  university  hospitals
nd  tertiary  healthcare  facilities  were  asked  to  prepare  for
ny  surge  of  patients  in  urgent  need  of  respiratory  support
o  ICUs.
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Before  the  start  of  the  crisis,  our  cardiothoracic  surgery
epartment  entailed  17  dedicated  ICU  beds  and  eight  post-
nterventional  care  beds.  From  12  March  2020,  these  units
ere  mandated  to  function  as  polyvalent  intensive  care

acilities;  they  received  patients  requiring  urgent  non-
ardiac  surgery,  trauma  patients  and  cases  requiring  medical
ntensive  care,  with  the  other  ICUs  within  the  hospital  being
edicated  to  managing  patients  infected  with  SARS-CoV-2.
herefore,  the  capacity  to  receive  patients  after  cardiac
urgery  was  significantly  diminished  compared  with  the  pre-
ockdown  period.

We  modified  our  operating  schedule  in  accordance  with
ational  and  scientific  guidelines  (Table  1).  Patients  who
ere  scheduled  for  an  intervention  during  the  initial  lock-
own  period  had  their  procedure  postponed  for  a  minimum
f  4  weeks.  Each  postponed  patient  was  accorded  a  priority
egree  according  to  the  SFCTCV  recommendations.  Surgeons
onducted  telephone  interviews  with  their  patients,  and
ssessed  the  risks  associated  with  postponement  of  car-
iac  surgery.  Telephone  interviews  were  repeated  3  weeks
ater,  to  make  a new  evaluation  of  the  clinical  status  of
he  patients  on  the  waiting  list,  and  to  potentially  reclassify
hem  according  to  the  SFCTCV  guidelines.

tudy design

e  conducted  a prospective  single-centre  study  of  car-
iac  surgery  activity  in  our  Cardiothoracic  and  vascular
urgery  department,  which  is  among  the  top  five  centres
n  France,  performing  more  than  1300  open-heart  surgeries
er  year.  All  data  pertaining  to  cardiac  surgery  recipients  in
ur  department  (including,  pre-,  intra-  and  postoperative
ata  until  hospital  discharge)  are  prospectively  collected
ithin  the  SFCTCV  national  database  ‘‘EPICARD’’.  This
atabase  has  been  modified  since  the  COVID-19  crisis  in
rance  to  include  any  known  COVID-19  test  results  or  related
linical  symptoms  before  admission,  as  well  as  whether  post-
onement  of  the  intervention,  was  required  with  respect
o  the  initial  schedule  because  of  the  pandemic  situa-
ion.  Additionally,  the  same  data  are  entered  into  a  local
rospective  database,  registered  in  the  National  Commit-
ee  for  Informatics  and  Freedom  (Commission  nationale  de
’informatique  et  des  libertés  [CNIL])  archive  under  the
umber  1207754.  Both  databases  are  approved  by  local  and
ational  ethic  boards.  Operative  mortality  and  morbidity
ere  defined  as  occurring  within  the  30th  postoperative  day,
r  later  if  during  the  same  hospitalisation.  The  European
ystem  for  cardiac  operative  risk  evaluation  (EuroSCORE)  II
core  was  obtained  for  all  patients  according  to  the  calcu-
ator  available  online  at  www.euroscore.org.

Patients  were  followed  up  after  discharge,  for  up  to
 months.  A  telephone  interview  was  carried  out  in  June
020,  and  information  about  the  post-discharge  course  was
ecorded;  this  included  out-of-hospital  mortality,  morbidity
nd  clinically/biologically  confirmed  infection  with  SARS-
oV-2  virus,  occurring  up  to  2  months  after  cardiac  surgery.

The  primary  study  endpoints  were  in-hospital  mortal-

ty  and  postoperative  complications  among  cardiac  surgery
ecipients  during  the  period  from  9  March  to  10  May  2020.
econdary  endpoints  were  30-day  survival  and  COVID-19  sta-
us  during  or  after  the  hospital  stay.  All  outcome  measures

6
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Table  1  French  society  for  thoracic  and  cardiovascular  surgery  (SFCTCV)  guidelines  for  the  management  of  cardiac
surgery  candidates.

Category  Clinical  condition  Delay

Emergency  Any  patient  admitted  for:  Immediate
—  acute  aortic  dissection
—  acute  refractory  cardiogenic  shock  necessitating  salvage  or  emergent  intervention

Red  Syncopal  aortic  stenosis  <  15  days
Ascending  aortic  aneurysm  >  60  mm
Left-sided  highly  embolic  cardiac  tumour
Acute  coronary  syndrome  with  surgical  indication
Active  infective  endocarditis

Orange  Left-sided  valve  disease  with  at  least  one  among:  2—4  weeks
—  LVEF  <  50%
— SPAP  >  60  mmHg
— furosemide  treatment  >  120  mg/day
Left  main  disease  or  any  chronic  stable  coronary  disease  necessitating  surgical  treatment
Any  surgical  cardiac  disease  with  a  decreased  functional  status  since  the  initial  report

Green  Any  surgical  cardiac  disease  for  which  a greater  delay  might  worsen  the  final  outcome  >  4  weeks

Each category was assigned a maximum period of time for intervention. LVEF: left ventricular ejection fraction; SPAP: systolic pulmonary
artery pressure; SFCRCV: Société française de chirurgie thoracique et cardiovasculaire.
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Figure 1. Distribution of intervention rates by their weight,
according to the European system for cardiac operative risk evalua-
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ere  compared  with  those  observed  one  year  earlier,  during
he  period  from  9  March  to  10  May  2019.

tatistical analysis

ontinuous  data  are  presented  as  means  ±  standard  devia-
ions  or  as  medians  if  not  normally  distributed.  Categorical
ata  are  presented  as  counts  and  percentages.  Intergroup
omparison  was  performed  using  the  two-tailed  Student’s
-test  and  the  Mann—Whitney  U  test.  The  alpha  level  was
.05.  Analyses  were  conducted  using  the  statistical  pack-
ge  for  social  sciences  (SPSS)  software  for  Windows  (IBM,
rmonk,  NY,  USA).

esults

uring  the  period  from  9  March  to  10  May  2020,  105  patients
nderwent  cardiac  surgery  in  our  department,  representing

 57%  drop  compared  with  the  same  period  in  2019  (105  vs.
42  patients).  Seventy-nine  patients  were  male  (75%)  and
he  mean  age  was  66.2  ±  10.8  years.  The  baseline  character-
stics  of  patients  in  the  2020  cohort  are  presented  in  Table  2
nd  are  compared  with  the  2019  patient  group.  Mean  body
ass  index  was  significantly  lower  compared  with  the  2019

ohort,  (P  <  0.001),  whereas  preoperative  creatinine  clear-
nce  was  significantly  greater  in  the  2020  cohort  (86.6  ±  39.1
s.  64.7  ±  27.9  mL/min;  P  <  0.001).  Also,  the  mean  preop-
rative  EuroSCORE  II  score  was  significantly  higher  in  2020
3.8  ±  4.5%  vs.  2.0  ±  1.8%;  P  <  0.001).  Concordantly,  activ-
ty  in  2020  was  characterised  by  statistically  higher  rates  of
ctive  endocarditis  (7.6%  vs.  2.9%;  P  =  0.047)  recent  acute
yocardial  infarction  (9.5%  vs.  0%;  P  <  0.001)  and  patients
dmitted  with  a  critical  preoperative  status  (preoperative
dministration  of  inotropes  and/or  circulatory  mechanical
upport)  (P  <  0.001).  The  distribution  of  weight  of  interven-
ions  (as  defined  by  EuroSCORE  II)  (Fig.  1)  and  their  priorities
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ion (EuroSCORE) II classification, expressed as percentages. CABG:
oronary artery bypass grafting.

ere  significantly  different  between  cohorts  (P  =  0.019  and
 <  0.001,  respectively).  The  2020  activity  entailed  a  sig-
ificantly  higher  rate  of  urgent/emergency  cases  (Fig.  2).
oth  the  rate  and  absolute  number  of  non-elective  cases
ere  higher  in  2020  (Table  2).  The  rate  of  acute  aortic  syn-
romes  (including  aortic  dissection,  intramural  hematoma
nd  penetrating  aortic  ulcer)  receiving  non-elective  surgical
reatment  was  also  significantly  greater  in  2020  (P  <  0.001)
Table  2).

Operative  mortality  was  significantly  higher  during  the
ockdown  period  (5.7%  vs.  1.7%;  P  =  0.038).  One  of  the

atients  who  died  was  operated  on  for  a  post-infarction
entricular  septal  defect,  after  documented  SARS-CoV-2
nfection  2  weeks  earlier;  he  died  later  of  myocardial  fail-
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Table  2  Baseline  patient  characteristics.

2019  2020  P
(n  =  242)  (n  =  105)

Preoperative
Age  (years)  67  ±  13.2  66.2  ±  10.8  0.57
Male  sex  162  (66.9)  79  (75.2)  0.12
Body  surface  area  (m2)  1.87  ±  0.23  1.92  ±  0.23  0.08
Body  mass  index  (kg/m) 35.6  ±  9.3 27  ±  5.3 <  0.001
Preoperative  creatinine  (�mol/L) 88.5  ±  61.9 95.4  ±  76.1 0.38
Creatinine  clearance  (mL/min) 64.7  ±  27.9 86.6  ±  39.1 <  0.001
LVEF  (%)  60.3  ±  10.8  58.2  ±  13.6  0.13
SPAP  (mmHg)  31.3  ±  7.9  30.1  ±  10.1  0.25
Active  infectious  endocarditis  7  (2.9)  8  (7.6)  0.047
Acute  aortic  syndrome  1  (0.4)  9  (8.6)  <  0.001
Recent  AMI  0  (0)  10  (9.5)  <  0.001
Critical  preoperative  state  0  (0)  11  (10.5)  <  0.001
EuroSCORE  II  score  (%)  2.0  ±  1.8  3.8  ±  4.5  <  0.001
Priority  <  0.001

Elective  221  (91.3)  48  (45.7)
Urgent  20  (8.3)  41  (39)
Emergency  0  (0)  12  (11.4)
Salvage  1  (0.4)  4  (3.8)

Data are expressed as mean ± standard deviation or number (%). AMI: acute myocardial infarction; EuroSCORE: European System for
Cardiac Operative Risk Evaluation; LVEF: left ventricular ejection fraction; SPAP: systolic pulmonary artery pressure.

Table  3  Intra-  and  postoperative  outcomes.

2019  2020  P

CPB  time  (minutes)  86.6  ±  47.6  115.2  ±  103.2  0.001
CC  time  (minutes)  73.2  ±  30.4  82.0  ±  36.3  0.029
Any  complication  24  (9.9)  47  (44.8)  <  0.001

Postoperative  bleeding  7  (2.9)  11  (10.5)  0.003
IABP  —  2  (1.9)  0.032
ECLS  3  (1.2)  7  (6.7)  0.006
Prolonged  intubation 4  (1.7) 8  (7.6)  0.005
Reintubation —  3  (2.9)  0.008
Pulmonary  infection 14  (5.8) 5  (4.8)  0.70
Mediastinitis  1  (0.4)  2  (1.9)  0.17
Stroke  4  (1.7)  1  (1)  0.62
AKI  with  dialysis 3  (1.2)  4  (3.8)  0.12

Operative  mortality  4  (1.7)  6  (5.7)  0.038

Data are expressed as mean ± standard deviation or number (%). AKI: acute kidney injury; CC: cross-clamp; CPB: cardiopulmonary
bypass; ECLS: extracorporeal life support; IABP: intra-aortic balloon pump.
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re.  Complications  occurred  more  frequently  in  2020  (in
4.8%  vs.  9.9%  of  patients;  P  <  0.001)  (Table  3),  includ-
ng  postoperative  bleeding  (P  =  0.003),  mechanical  support,
uch  as  an  intra-aortic  balloon  pump  (P  =  0.032)  or  extra-
orporeal  life  support  (P  =  0.006),  prolonged  mechanical
entilation  (P  =  0.005)  and  reintubation  (P  =  0.008).  We  did
ot  observe  any  significant  difference  in  postoperative
ulmonary  infections  (P  =  0.70)  or  mediastinitis  (P  =  0.17).

ne  patient  was  transplanted,  and  two  patients  were

mplanted  with  a  long-term  mechanical  circulatory  support
evice.  Five  patients  underwent  transcatheter  aortic  valve

i
t
t

36
mplantation.  Postoperative  stay  was  shorter  in  2020  (10.1
s.  11  days).

Two  patients  (1.8%),  both  of  whom  were  operated  on
efore  16  March  2020,  developed  SARS-CoV-2  infection  fol-
owing  their  cardiac  operation;  they  were  discharged  home,
nd  were  alive  at  the  2-month  follow-up.

Finally,  five  patients  on  the  waiting  list  died  after  their
peration  was  postponed.  Three  of  these  patients  were

nitially  scheduled  for  coronary  artery  bypass  grafting  for
hree-vessel  disease;  the  other  two  were  waiting  for  carotid
ranscatheter  aortic  valve  replacement.  The  causes  of  death
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Figure 2. Distribution of intervention priorities (%) according
to the European system for cardiac operative risk evaluation
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EuroSCORE) II classification. Pie charts: intervention priorities clas-
ified by elective versus non-elective cases.

mong  these  patients  were  sudden  cardiac  death  and  refrac-
ory  cardiac  failure.

iscussion

he  potentially  detrimental  effects  of  the  COVID-19  out-
reak  on  the  management  of  patients  affected  by  cardiac
isease  with  surgical  indication  was  foreseen  by  the  middle
f  April  2020  [5].  We  present  the  first  detailed  analysis  of
dult  cardiac  surgery  activity  during  the  COVID-19  lockdown
eriod  in  a  tertiary  referral  centre,  including  a  compari-
on  with  activity  during  the  same  period  in  2019.  Given
he  life-threatening  nature  of  cardiac  diseases  with  sur-
ical  indication,  dedicated  planning  of  healthcare  system
esources  will  be  required  in  the  context  of  a  COVID-19  sec-
nd  wave  or  other  outbreaks.  These  original  data  underline
he  priority  that  should  be  attributed  to  the  cardiac  surgery
epartment  resuming  elective  activity,  and  substantiates
revious  recommendations  [8].  The  current  observations
ere  obtained  from  a  country  in  Western  Europe  that  was
ffected  by  the  pandemic  before  other  regions  of  the  world,
here  earlier  epidemiological  phases  are  currently  being
xperienced.

At  the  time  of  writing,  France  was  the  eleventh  coun-

ry  in  the  world  by  number  of  confirmed  COVID-19  cases.
onetheless,  significant  imbalances  existed  between  regions
ith  respect  to  the  number  of  confirmed  cases;  the  west-
rn  part  of  the  country,  where  our  hospital  is  located,  was

r
t
t
c

36
ease  114  (2021)  364—370

haracterised  by  a  remarkably  lower  incidence.  The  national
mergency  plan  entailed  transfer  of  critical  patients  from
ther  regions  of  the  country  to  our  hospital.  Hence,  as  a
esult  of  the  shortage  of  ICU  beds  and  ventilators,  our  car-
iac  surgical  activity  dropped  by  57%.  Patients  were  mainly
dmitted  for  urgent  or  emergency  intervention  (patients
ho  had  not  had  a  previous  intervention  and  were  not  classi-
ed  according  to  the  SFCTCV  recommendations)  and  had  an
verall  more  severe  risk  profile  at  admission.  Non-elective
ndications  occurred  not  only  with  a  significantly  higher  rate
han  in  2019,  but  their  absolute  number  was  also  markedly
reater  than  one  year  previously  (Central  illustration).  Con-
ordantly,  the  operative  mortality  and  morbidity  rates  were
ignificantly  higher  versus  those  observed  in  2019.  It  can
herefore  be  expected  that  the  average  hospital  resource
onsumption  per  patient  will  be  greater  than  for  the  cor-
esponding  2019  period.  Several  factors  can  be  proposed
o  explain  these  observations.  The  postponement  of  sched-
led  surgery  for  severe  coronary  or  valvular  disease  exposes
atients  to  a  time-incremental  risk  of  decompensation  and
dmission  in  more  critical  conditions.  Admissions  to  cardi-
logy  departments  have  decreased  during  the  crisis  [9,10],
hus  limiting  the  capacity  for  diagnosis  and  exploration  of
eart  disease.  Finally,  SARS-CoV-2  has  a  tropism  for  the
ardiovascular  system,  and  its  role  in  accelerating  or  desta-
ilising  cardiovascular  diseases  is  not  fully  understood  [11].
herefore,  the  organisation  of  healthcare  services  should
ntail  identification  of  reference  cardiac  surgery  centres
ith  sufficient  resources  to  manage  a  surge  in  non-elective
nd  more  complex  cases  during  similar  outbreak  settings,
ncluding  a  second  COVID-19  wave,  with  or  without  insti-
ution  of  a  second  lockdown.  Such  organisation  should  be
rchestrated  at  a  national  level  and  modulated  on  a  regional
asis,  depending  on  differential  degrees  of  viral  circulation
n  individual  regions.

In  our  series,  two  cardiac  surgery  patients  (1.8%)  devel-
ped  a  SARS-CoV-2  positive  status  after  their  cardiac
peration.  After  the  institution  of  separate  hospital  path-
ays  for  patients  with  a  SARS-CoV-2  positive  status  during

he  earliest  phases  of  the  lockdown  period,  no  additional
ases  of  SARS-CoV-2  infection  occurred  among  patients  oper-
ted  on  after  16  March  2020.  A  ‘‘one  room—one  patient’’
trategy  and  the  rigorous  selection  of  candidates  by  surgical
riority  (Table  1)  were  part  of  the  institutional  protocols  to
inimise  the  risk  of  nosocomial  SARS-CoV-2  spread  in  this
opulation.

Our  study  has  some  limitations;  the  short  time  period  was
erhaps  a  major  confounding  factor.

onclusions

he  COVID-19  pandemic  heavily  affected  cardiac  surgery
ctivity,  with  an  increased  incidence  of  urgent/emergency
ases,  resulting  in  a  higher  rate  of  postoperative  adverse
vents.  Facing  the  risk  of  a  second  COVID-19  wave,  a

esource  modulation  plan  should  be  developed  to  decrease
he  rate  of  postponed  operations  and  to  allow  selected  cen-
res  to  manage  relevant  non-elective  and  complex  surgical
andidates.
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