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nfective  endocarditis  (IE)  is  a  severe  disease  associated  with
igh  morbidity  and  mortality1---5 and  whose  incidence  and
everity  remain  unchanged  despite  improvements  in  diag-
ostic  and  therapeutic  strategies.  The  main  reason  for  this
pparent  unchanged  prognosis  is  because  IE  is  a  changing  dis-
ase,  with  older  patients  with  more  severe  disease,  changing
pidemiological  profiles  and  greater  numbers  of  patients
ith  prosthetic  valve  or  device-related  infections.5,6

Diagnostic  strategies  and  management  may  differ
etween  countries  and  these  differences  are  currently
nvestigated  in  the  EURO-ENDO  registry,7 which  prospec-
ively  included  3116  adult  patients  (2470  from  Europe,  646
rom  non-European  Society  of  Cardiology  (ESC)  countries),
dmitted  to  156  hospitals  in  40  countries  between  January
016  and  March  2018  with  a  diagnosis  of  IE  based  on  ESC
015  diagnostic  criteria.8

In  this  issue  of  the  Portuguese  Journal  of  Cardiology,  de
ousa  et  al.9 present  a  systematic  review  of  all  published
eries  of  patients  hospitalized  with  IE  in  Portuguese  hospital
enters.
E-mail address: gilbert.habib3@gmail.com
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This  review  gives  us  the  opportunity  to  compare  the  IE
haracteristics  observed  in  Portugal  to  those  of  IE  currently
bserved  in  other  parts  of  the  world,  as  reported  in  European
nfective  Endocarditis  Registry  (EURO-ENDO).7

pidemiology of infective endocarditis

n  the  series  by  de  Sousa  et  al.,9 the  mean  age  of  patients  was
5.5  ±  12.1  years,  with  a  large  predominance  of  males.  This
opulation  is  younger  than  that  observed  in  EURO-ENDO  and
his  may  be  related  to  the  high  number  of  intravenous  drug
sers  and  to  the  inclusion  of  some  relatively  old  studies  with
ossibly  younger  patients.  In  three  one-year  population-
ased  surveys  conducted  in  1991,  1999,  and  2008,5,6 the
otal  IE  incidence  remained  stable  over  time,  but  mean  age
rogressively  increased  from  57.9  ±  16.6  years  in  1991  to
1.6  ±  16.3  years  in  2008.  Similarly,  the  incidence  of  cardiac
evice-related  IE  (CDRIE)  is  increasing.  Although  observed
n  only  6.1%  of  cases  in  the  Portuguese  series,  it  is  now
uch  more  frequent  (9.9%)  in  EURO-ENDO,7 reflecting  the
ncreasing  burden  of  IE  in  this  older  population.  Conversely,
he  relatively  high  incidence  of  enterococci  (11.7  to  15%
f  patients)  reported  by  the  current  study  corroborates  the
urrent  increasing  incidence  of  this  microorganism  (15.8%)
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10. Saby L, Laas O, Habib G, et al. F. Positron emission tomog-
raphy/computed tomography for diagnosis of prosthetic valve
endocarditis: Increased valvular 18F-fluorodeoxyglucose uptake
as a novel major criterion. J Am Coll Cardiol. 2013;61:2374---82.
G.

eported  in  EURO-ENDO,  again  reflecting  the  increasing  age
f  this  population.

maging

ne  of  the  most  important  changes  in  the  diagnosis  of
E  is  the  implementation  of  non-echocardiographic  imag-
ng  techniques,  mainly  cardiac  computed  tomography  (CT)
nd 18F-fluorodeoxyglucose  positron  emission  tomography

 computed  tomography  (18F-FDG  PET/CT).8,10 These  tech-
iques  are  more  and  more  frequently  used  in  IE,  particularly
n  the  field  of  suspected  prosthetic  valve  IE.  For  instance,
18F]FDG  PET/CT  was  performed  in  16.6%  of  patients  in
URO-ENDO  (7),  and  multislice  CT  in  53.1%  of  patients.  The
ow  use  of  these  techniques  in  Portuguese  centers  proba-
ly  reflects  the  difficult  access  to  nuclear  imaging  in  some
ortuguese  cities.  But  more  importantly,  as  reported  by  the
uthors,  the  main  explanation  is  the  inclusion  of  patients
efore  the  publication  of  the  2015  ESC  guidelines,8 in  which
hese  new  imaging  tools  were  included  for  the  first  time  in
he  diagnostic  and  prognostic  stratification  of  IE.  Neverthe-
ess,  the  use  of  [18F]FDG  PET/CT  varied  largely  between
ountries  across  the  world,  ranging  from  0.5  to  33.9%  of  IE
ases  in  EURO-ENDO.7

reatment and prognosis in infective
ndocarditis

t  Portuguese  centers,  the  reported  surgical  rate  ranged
rom  3.1  to  52%,  with  a  trend  toward  a  higher  surgical
ate  in  the  most  recent  series,  with  three  main  indications
or  surgery:  heart  failure  (50  and  74%),  uncontrolled  infec-
ion  (27.3  and  46.8%)  and  embolization  (13.6  and  15.6%).
hese  results  support  current  ESC  guidelines,8 in  which  early
urgery  is  recommended  as  soon  as  one  of  these  three
omplication  occurs.  In  EURO-ENDO,7 we  focused  on  the
mplementation  of  the  ESC  guidelines  in  clinical  practice
nd  found  that,  although  theoretical  indication  for  car-
iac  surgery  was  present  in  69.3%  patients,  surgery  was
ventually  performed  during  hospitalization  in  only  51.2%
atients.  Failure  to  perform  surgery  when  indicated  was
ssociated  with  the  worst  prognosis  in  EURO-ENDO,  empha-
izing  the  benefit  of  an  aggressive  surgical  strategy  in  these
atients.  The  relatively  high  in-hospital  and  long-term  mor-
ality  reported  at  Portuguese  centers  probably  reflects  the
ow  use  of  surgery  (29.8%)  in  some  relatively  old  reported
eries.
onclusion and perspectives

he  report  from  de  Sousa  et  al.  (9),  although  limited  by
ts  retrospective  nature  and  other  issues  reported  by  the

22
ib

uthors,  has  the  merit  of  emphasizing  the  main  messages
f  EURO-ENDO,  including  the  higher  frequency  of  IE  among
he  elderly,  in  prosthetic  IE  and  in  CDRIE,  the  value  of  new
maging  techniques,  still  underused  in  several  countries,  the
eed  for  early  surgical  management,  and  the  still  poor  prog-
osis  of  IE,  particularly  when  surgery  is  indicated  and  cannot
e  performed.  Endocarditis  teams8 are  now  in  existence  at
everal  hospitals  across  Europe.  They  will  help  implementing
he  ESC  guidelines  in  the  future,  both  in  terms  of  diagnostic
nd  therapeutic  strategies,  and  improving  the  prognosis  of
his  devastating  disease.

onflicts of interest

he  authors  have  no  conflicts  of  interest  to  declare.

eferences

1. Habib G, Salaun E, Hubert S. Infective endocarditis: a
deadly disease if diagnosed too late. J Am Soc Echocardiogr.
2016;29:323---4.

2. Habib G. Management of infective endocarditis. Heart.
2006;92:124---30.

3. Chu VH, Cabell CH, Benjamin DK Jr, et al. Early predic-
tors of in-hospital death in infective endocarditis. Circulation.
2004;109:1745---9.

4. San Roman JA, Lopez J, Vilacosta I, et al. Prognostic stratifi-
cation of patients with left-sided endocarditis determined at
admission. Am J Med. 2007;120:369---77.

5. Hoen B, Alla F, Selton-Suty C, et al. Changing profile of infec-
tive endocarditis: results of a 1-year survey in France. JAMA.
2002;288:75---81.

6. Selton-Suty C 1, Célard M, Le Moing V, et al. Pre-eminence
of Staphylococcus aureus in infective endocarditis: a 1-year
population-based survey. Clin Infect Dis. 2012;54:1230---9.

7. Habib G, Erba PA, Iung B, et al. Clinical presentation, aeti-
ology and outcome of infective endocarditis. Results of the
ESC-EORP EURO-ENDO (European infective endocarditis) reg-
istry: a prospective cohort study. Eur Heart J. 2019;40:3222---32.

8. Habib G, Lancellotti P, Antunes MJ, et al. ESC Scientific Doc-
ument Group, 2015 ESC Guidelines for the management of
infective endocarditis: The Task Force for the Management of
Infective Endocarditis of the European Society of Cardiology
(ESC). Eur Heart J. 2015;36:3075---128.

9. de Sousa C, Ribeiro RM, Pinto F. The burden of infective endo-
carditis in Portugal in the last 30 years --- a systematic review of
observational studies. Rev Port Cardiol. 2021;40:205---17.
0

http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0055
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0055
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0055
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0055
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0055
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0055
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0055
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0055
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0055
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0055
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0055
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0055
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0055
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0055
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0055
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0055
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0055
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0055
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0055
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0055
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0055
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0055
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0055
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0055
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0055
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0055
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0055
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0060
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0060
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0060
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0060
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0060
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0060
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0060
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0060
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0060
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0060
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0060
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0060
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0060
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0060
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0065
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0065
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0065
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0065
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0065
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0065
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0065
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0065
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0065
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0065
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0065
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0065
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0065
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0065
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0065
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0065
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0065
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0065
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0065
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0065
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0065
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0065
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0065
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0065
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0065
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0065
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0065
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0070
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0070
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0070
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0070
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0070
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0070
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0070
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0070
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0070
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0070
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0070
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0070
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0070
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0070
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0070
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0070
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0070
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0070
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0070
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0070
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0070
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0070
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0070
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0070
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0070
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0070
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0070
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0070
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0070
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0070
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0070
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0070
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0070
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0075
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0075
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0075
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0075
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0075
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0075
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0075
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0075
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0075
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0075
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0075
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0075
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0075
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0075
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0075
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0075
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0075
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0075
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0075
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0075
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0075
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0075
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0075
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0075
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0075
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0075
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0075
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0075
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0075
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0075
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0080
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0080
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0080
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0080
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0080
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0080
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0080
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0080
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0080
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0080
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0080
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0080
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0080
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0080
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0080
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0080
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0080
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0080
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0080
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0080
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0080
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0080
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0080
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0080
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0080
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0080
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0080
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0080
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0080
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0080
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0080
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0080
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0080
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0080
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0085
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0090
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0095
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100
http://refhub.elsevier.com/S0870-2551(21)00037-8/sbref0100

	Infective endocarditis in Portugal: Changing epidemiology but still a deadly disease
	Epidemiology of infective endocarditis
	Imaging
	Treatment and prognosis in infective endocarditis
	Conclusion and perspectives
	Conflicts of interest

	References

