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Fig. 1. Predicted aging of the population in
the USA. Shown is the projected popula-
tion in millions aged 45 years and over to
2050. Source: The President’s Council on
Bioethics (http://bioethics.gov/).
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Original Article

Epidemiological and mortality trends in infective endocarditis, a
17-year population-based prospective study

Alberto Cresti', Mario Chiavarelli’, Marco Scalese’, Cesira Nencioni®, Silvia Valentini*, Francesco
Guerrini', Incoronata D’Aiello’, Andrea Picchi', Francesco De Sensi', Gilbert Habib’
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re endocarditis in elderly: An Italian prospective multi-center @Cmmrk
ational study
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za ¥, Grazia Fazio 2%, Vito Di Piazza >, Mario Maschio ** , Anna Beltrame *

+ 2
ine charactenstics and mortality rate in the three age groups.

1564 years ba-/4 years =73 years Between age groups

(n = 154; 353%) (n = 145; 33.3%) (n = 137;314%)

n{%) Death (%) n(%) Death (%) n(%) Death (%) Comparison in conditi
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—
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nic heart failure 29 (22) 4(138) 40 (30.3) 13 (32.5) 63 (47.7) 19 (30.2) <0.001
1lar disease 40 (26) 4(10) 69 (47.6) 13(188) 55(402) 11 (20) <0.001
matic heart disease 11(7.1) 0 19(13.1) 3(18.8) 4(2.9) 1(25) 0.006
nic renal failure 18 (11.7) 2(11.1) 32 (22.1) 8 (25) 40 (29.2) 16 (40) 0.001
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10lism 16 (104) 4(25) 11(7.6) 2(18.2) 1(0.7) 0 0.003
enous risk factors in the preceding 6 months
ital admission 51 (33.1 8 (15.7 69 (47.6 14 (20.3 65 (47.5 18 (27.7 0015
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Table 1
improvement of management

Possible causes of inadequate prevention, diagnosis and treatment in elderly patients with infective endocarditis and perspectives for

Problem

Cause

Possible solution

Inadequate prevention

Underdiagnosis

Reduced accuracy of transthoracic echocardiography

Increased embolic risk while on antimicrobial therapy

Increased adverse drug effect

Reduced renal function

Surgical candidates often denied operation

Increased 1-year mortality

Enterococcus spp and Streptococcus gallolyticus as most
frequent causative agents

Atypical clinical presentation (confusion, weight loss,
spondylitis, etc)
Calcified valves, small vegetations, prosthetic valve

or cardiac electronic device infection, obesity, chronic
obstructive lung disease

Inadequate antimicrobial concentration

Altered pharmacodynamics/pharmacokinetics
Polypharmacy (align this line with the line "Knowledge
of possible drug interaction” in the right column

Age-related nephronic loss

Polypharmacy

Diagnostic tests using nephrotoxic contrast medium
Overestimation of renal function with the Cockroft-Gault
equation

Increased operative mortality, morbidity and stay in the
intensive care unit

Score system inadequate for IE elderly patients (align this
line with the line "Creation and implementation ..." in
the right column

Eradication of chronic urinary bacterial carriage and lower
threshold for screening colonoscopy in patients with
predisposing cardiac conditions

Lower threshold for blood cultures and echocardiography

Lower threshold for transoesophageal echocardiography

Therapeutic drug monitoring, clinical pharmacologist
advised

Therapeutic drug monitoring, clinical pharmacologist
advised
Knowledge of possible drug interactions

Therapeutic drug monitoring, Knowledge of possible drug
interactions

Alternative diagnostic modalities

(ultrasound)

MDRD equation

Preoperative multidisciplinary evaluation (Cardiologist,
cardiac surgeons, specialist in infectious diseases)
Comprehensive geriatric assessment

Creation and implementation of specific risk score systems

¢cLa edad influye en la mortalidad por EI?

IE, infective endocarditis; MDRD, Modification of Diet in Renal Diseases.

Chirillo F. Heart



L imitaciones de los estudios

 Definicion de anciano: ¢edad? ¢;comorbilidad?
¢, otros factores?

* Mortalidad: ¢intrahospitalaria? ¢al ano?

e Cirugia: ¢electiva? ¢urgente? ;emergente?
o Diferentes centros, cirujanos, experiencia,...
» Analisis de los datos publicados




rent Features of Infective Endocarditis

|derly Patients

s of the International Collaboration on Endocarditis

ctive Cohort Study

' Durante-Mangoni, MD, PhD; Suzanne Bradley, MD; Christine Selton-Suty, MD;

ORIGINAL INVESTIGATION

ancoise Tripodi, MD; Bruno Barsic, MD, PhD; Emilio Bouza, MD, PhD; Christopher H. Cabell, MD, MHS5; 7 ( < 3
Isabel de Oliveira Ramos, MIY, Vance Fowler Jr, MD, MHS; Brune Hoen, MD, PhD); Pam Koneeny, MD; gro{lps COnSlde red P '00 ]‘ 1 €
Mareno, MD; David Murdoch, MD, DTM&H, FRACP, FRCPA, FACTM; Paul Pappas, MS; 1 1 - - 1

Sexton, MD; Denis Spelman, MD; Plerre Tattevin, MD; Jose M. Miro, MD, PhD,
van der Meer, MD, PhD; Riccarde Utili, MD; for the International Collaboration

arditis Prospective Cohort Study Group

Table 5. Clinical Features of IE Showing Close Dynamic Relation With Age?

By Age Group
Overall | <50y 50-69 y =70y [ P

Feature (N=2759) (n=1003) (n=982) (n=773) Value
Type of IE

Native 68.6 75.2 68.5 60.3 <001

Prosthetic 20.1 13.8 21.6 26.5 '
Diabetes mellitus 16.2 6.2 214 224 <.001
Cancer 8.3 29 8.5 14.9 <.001
Aspirin use 16.0 6.8 16.8 27.0 <.001
Warfarin use 17.8 10.3 21,5 22.7 <.001
History of invasive procedures 18.1 11.2 19.9 24.4 <.001
Carriage of endocavitary devices (pacemaker, AICD, or other) 11.8 4.6 1.0 23.2 =.001
|E evidence at history or clinical examination 83.5 88.6 82.3 78.4 <.001
Health care-related acquisition 13.5 6.9 149 20.3 <.001
Pathogen

Staphylococcus aureus 31.3 35.5 29.8 27.8

Viridans group streptococci 16.9 19.6 16.4 14.1 <001

Enterococcus species 10.2 o 9.6 17.6 ’

Streptococcus bovis 59 2.1 7.6 8.9
TEE-only evidence of |E 14.6 11.8 13.5 19.8 <.001
Surgical treatment 479 54.8 49.8 36.6 <.001

In-hospital mortality

Abbreviations: AICD, automatic implantable cardioverter defibrillator; IE, infective endocarditis; TEE, transesophageal echocardiogram; TIA, transient ischemic
attack.
dNumbers denote percentage prevalence in individual patient groups.

cations, and surgical treatment. Age older than 65 years w
confirmed to be a strong independent risk factor for i
hospital death in both the whole study population (OR, 2.
05% CI, 1.62-2.56; P<<.001) and the different patient su

ach case). Moreover, a

Durante-Mangoni et al. Arch Intern Med. 2008



Medicine

OBSERVATIONAL STUDY
Q TABLE 4. Independent Risk Factors for In-Hospital Mortality

Current Epidemiology and Outcome of Factor OR  95% CI P
Infective Endocarditis

A Multicenter, Prospective, Cohort Study

1.02  1.01-1.03 <0.01

Pa T . . . . MY
Patricia Murioz, MD, PhD, Martha Kestler, MD, Aristides De Alarcon, MD, PhD, Previous heart SUrgery {pl‘e vious .53 1.17-2.00 002
José Maria Miro, MD, PhD, Javier Bermejo, MD, PhD, Hugo Rodriguez-Abella, MD, AR 1B
aria Carmen Faririas, MD PhD, Manuel Cobo Belaustegui, MD, Carlos Mestres, MD, PhD, to the LplbOde ol “:')

Llinares, MD, PhD, Miguel Goenaga, MD, Enrigue Navas, MD, PhD, José Antonio Oteo, MD, PhD, CNS event 2.47 1.91-3.19 <0.01
Farabini, MD, and Emilio Bouza, MD, PhD, on behalf of the Spanish Collaboration on Endocarditis- O 2§ O = _
» de Apovo al Manejo de la Endocarditis Infecciosa en Espaiia (GAMES) (see Acknowledgment) 1}[1'1(‘11 fibrillation 1.45 10? 1.93 011
S. aureus 234 1.75-3.12 <0.01
Fungi 3.12 1.50-6.49 002
Aa (25 t Intracardiac complication 1.67 1.30-2.14 <0.01
spafia (25 centros) Heart failure 297 230-383  <0.01
008-2012 Septic shock 518  3.62-7.40 <0.01
804 El . ; . .
Cl=confidence interval, CNS=central nervous system, [E=

infective endocarditis, OR — odds ratio.

TABLE 5. Independent Risk Factors for 1-Year Mortality

Factor OR 95% CI P

Age 1.02 1.00-1.03 0.005

Neoplasm ; ; .80 0.0
Surgery 0.44 0.286-0.694 <0.01
Renal insufficiency .59 1.04-2.42 0.030
Heart failure 442 1.06—18.40 0.041

Cl= confidence interval, OR = odds ratio.

Mufoz et al. Medicine 2015.



Journal of Cardiology 63 (2014) 145-148

Contents lists available at ScienceDirect

Journal of Cardiology

'1ER journal homepage: www.elsevier.com/locate/jjee

article

al features of infective endocarditis: Comparison between the @ i
> and 2000s
alkagawa (MD), Hiroshi Wada (MD) ", Kenichi Sakakura (MD), Yoko Yamada (MD]},

shida (MD), Tatsuro Ibe (MD), Nahoko Ikeda (MD), Yoshitaka Sugawara (MD),
\ko (MD), Shin-ichi Momomura (MD, FJCC)

ular Medicine, Sai Medical Center, Jichi Medical University, Saitama, Japan

-Japon
-1990-2009

-112 pacientes L

Multivariate analysis of in-hospital mortality.

Factors Qdds ratio (95% CI) p-Value

Age =65 (number+1 increase) 0.94 (0.23-3.85)

Congestive heart failure (number + 100 6.60 (0.80-5.62) 0.01
increase)
MRS (number+1 increase) 1.25({0.12-13.4) 0.85

MRS, methicillin-resistant staphylococci (S. qureus and S. epidermidis).



Hellenic J Cardiol 2014; 55: 462-474

Surgical Management of Infective Endocarditis: _Munich
Early and Long-Term Mortality Analysis. Single- -1997-2007
Center Experience and Brief Literature Review

KYRIAKOS SPILIOPOULOS ", GREGORY GIaMoUZIS’, AYMAN HascHEMI!, DiMos KARANGELIS .
NIKOLAOS ANTONOPOULOS”. GABRIEL FINK', BERNHARD M. KEMKES', BRIGITTE GANSERA'

-94 pacientes

!Department of Cardiovaseudar Surgery, Hearr Center, Klinikum Minehen Bogenhausen GmibH, Munich,
Germany; *Department of Thoracic and Cardiovasenlar Surgery, "Department of Cardiology, University of
Thessaly, Larissa, Greece

Table 5. Multivariate analysis for early mortality and long-term survival (12 years).

Log-linear analysis (early mortality) ¥2 p
Variable

(] A
Age @ OR 35
Preop. NY HA class L .
Type of OR 0.11 0.741
Diabetes mellitus 2.96 0.085
PAD 0.28 0.598
Renal failure 0.57 0.451
Emergency 243 0.119
LCOS 6.50 0.01
EuroSCORE (ad(ditive) 4.07 0.13
Cox Regression survival analysis (at 12y) HR 95% CI p
Variable
Age @ OR (=60v. / >60v.) 0.8140-7.9185 0.1084
Arierial hypertension DAY 0.6503—1.950. . 227
Diabetes mellitus 3.5820 1.2649-10.1469 0.0163
PAD 2.0191 0.5825-6.9988 0.2679
Renal failure 0.8212 0.2993-2.2530 0.7020
Type of OR (AVR/r, MVR/r, DVR/r) 0.7891 0.4270-1.4583 0.4498
LCOS 4.2161 1.1261-15.7858 0.0327
EuroSCORE (<8 /8<x<12/12<) 1.1246 0.7834-35.4837 0.7547

Multivariate analysis for early mortality, applving log-linear analysis of a test model with df:24 at p:0.3 including the following variables: sex, age at operation,
preoperative NYHA class. art of operation. diabetes mellitus. peripheral arterial disease (PAD). emergency setting of the operation.

Cox regression survival analysis (at 11.25 vears) of a test model with df:8 at p:0.0007 and chi-square=27.769 including the following variables: age at
operation. type of operation, diabetes mellitus, arterial hypertension. peripheral artery disease, renal failure. postoperative low cardiac outpur syndrome
(LCOS), and risk stratification with the EuroSCORE.



e [ L= = == L=

Table 1
improvement of management

Possible causes of inadequate prevention, diagnosis and treatment in elderly patients with infective endocarditis and perspectives for

Problem

Cause

Possible solution

Inadequate prevention

Underdiagnosis

Reduced accuracy of transthoracic echocardiography

Increased embolic risk while on antimicrobial therapy

Increased adverse drug effect

Reduced renal function

Surgical candidates often denied operation

Increased 1-year mortality

Enterococcus spp and Streptococcus gallolyticus as most
frequent causative agents

Atypical clinical presentation (confusion, weight loss,
spondylitis, etc)
Calcified valves, small vegetations, prosthetic valve

or cardiac electronic device infection, obesity, chronic
obstructive lung disease

Inadequate antimicrobial concentration

Altered pharmacodynamics/pharmacokinetics
Polypharmacy (align this line with the line "Knowledge
of possible drug interaction” in the right column

Age-related nephronic loss
Polypharmacy
Diagnostic tests using nephrotoxic contrast medium

Eradication of chronic urinary bacterial carriage and lower
threshold for screening colonoscopy in patients with
predisposing cardiac conditions

Lower threshold for blood cultures and echocardiography

Lower threshold for transoesophageal echocardiography

Therapeutic drug monitoring, clinical pharmacologist
advised

Therapeutic drug monitoring, clinical pharmacologist
advised
Knowledge of possible drug interactions

Therapeutic drug monitoring, Knowledge of possible drug
interactions
Alternative diagnostic modalities

Overestimation of renal function with the Cockroft-Gault (ultrasound)

¢.ES la edad en la El una contraindicacior

para la cirugia?

Inadequate follow-up
Surgical candidates often denied operation because of

Strict clinical, microbiological and echocardiographic
follow-up

increased risk (align this line with the line "application of Application of transcatheter techniques, provided infection

transcathter,” in the right column

has been eradicated

IE, infective endocarditis; MDRD, Modification of Diet in Renal Diseases.

Chirillo F. Heart



1995 2000 2007
Year

Age distribution in cardiac surgery in adults from 1990 to 2007

a) Absolute numbers in age groups: 20-59 years, 60—69 years,
70-79 years, 80 years and older. The age group of the 70- to 79-
year-olds increased 7-fold over the time period, and that of people
older than 80, 24-fold.

b) Proportional distribution in the respective age group. The age
group of 70- to 79-year-olds was the largest cohort in 2007.

c) Increase in average age of all operated patients with isolated
bypass operations from 1990 to 2007. 1990: n=23 733; 1995:
n=51 698; 2000: n=61 997; 2007: n=49 788; Mortality:
1990=2.8%, 1995=2.9%, 2000=2.8%, 2007=2.7%. Source:
German Society for Thoracic and Cardiovascular Surgery

Friedrich et al. Dtsch Arztebl Int 20C
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0Lt -Espafia (4 centros)
ive Endocarditis in Octogenarian Patients -1996-2006

-618 pacientes
Lopez-Wolf,? Isidre Vilacosta,”* José A. San Roman,© Cristina Fernandez,9 Cristina Sarria,®

opez,© Ana Revilla,© and Rocio Manchado®

Medicina Interna, Hospital Universitario Clinico San Carlos, Madrid, Spain
rdiovascular, Hospital Universitario Clinico San Carlos, Madrid, Spain
Ciencias del Corazén, Hospital Clinico Universitario, Valladolid, Spain
Medicina Preventiva, Hospital Universitario Clinico San Carlos, Madrid, Spain
Medicina Interna, Hospital La Princesa, Madrid, Spain

Tabla 2
Signos ecocardiograficos y confirmacion anatomopatologica, complicaciones intrahospitalarias y evolucion final

Casos Todos los Grupo | Grupo Il Grupo 11

vélidos episodios (< 65 anos) (65-79 afios) (> 79 afios)

N (n =350) (n=234) (n=34)
Mortalidad total 618 177 (28,6) 86 (24,6) 7 (20,6) 0,07 0,08
Mortalidad de los pacientes operados 336 88 (26,2) 49 (24) 38 (30,2) 1(16,7) 0.4 0,67
Mortalidad de los pacientes no operados 282 89 (31,6) 37 (25,3) 46 (42,6) 6(21,4) 0,007 0,04
p? 0,14 0,78 0,05 0,79

ETE: ecocardiografia transesofagica; ETT: ecocardiografia transtoracica; SNC: sistema nervioso central.
Los datos expresan n (%) o media + desviacion estandar.

4 Prueba de comparacion de los tres grupos de edad.

® Prueba de comparacion de los grupos Il y I11.

¢ No calculado debido al bajo nimero de pacientes en el grupo IIL.

4 Prueba de comparacion de los pacientes operados con los no operados.



L RESEARCH ARTICLE

tive endocarditis in octogenarians

Oliver,"* Cécile Lavoute,® Roch Giorgi,>* Erwan Salaun,"® Sandrine Hubert,*>
Il Casalta,” Frédérique Gouriet,® Sebastien Renard,” Ludivine Saby,’

ncois Avierinos,” Laurie-Anne 1\/1::13/50u,2 Alberto Riberi > Dominique Grisali >
aire Casalta,® Frédéric Collart,? Didier Raoult,® Gilbert Habib >

-Francia
-2008-2013
-454 pacientes

More than age, frailty—however hard to quantity—seems
utmost importance. Numerous scores have emerged over 1

past years to evaluate this geriatric concep

¢ 2425

These sco

le 4 Surgery and 1-year mortality

<65years 65-80 years =80 years
Patients 1-year mortality Patients 1-year mortality Patients  1-year mortality
n n % n n % n n %
al 230 30 onn e
jry indicated 182 27 14,8% z:; if 23% 2213 17 44, 7%
ery indicated and performed 149 15 10,1% 9% 9 9,6% 16 1 6,3% |
ery indicated and not performed 33 j ¢4 30.4 41 L2 3.1 Lz 10 12.1
ery not indicated 48 3 6.3 38 4 10.5 13 2 154

Oliver et al. Heart 2C



. = doi: 10.216%ntermalmedicine. 9274-17
nal Medicine Intern Med $7: 301-310, 2018
Soclety of Internal Medicing http:finternmed.jp

ORIGINAL ARTICLE ]

Observational Study of Infective Endocarditis at
a Community-based Hospital: Dominance of Elderly
Patients with Comorbidity

Tomoo Nagai, Yoshiyuki Takase, Akira Hamabe and Hirotsugu Tabata

4. Univariate Analysis and Cox’s Proportional Hazard Model Analysis for Determining In-
I Mortality.

Death (n=10)  Swrvival (n=28) p value HR 95% (1 p value
r 5 (50%) 2 (7%) 0.027
ic liver disease 5 (50%) 5 (18%) 0.010
care-associated IE 3 (30%) 1 (4%) 0.019
CORE 11! 29% 5 (50%) 6 (21%) 0.087 173.60 06.74-4475.27 0.002

on Comorbidity Index i ; ; i i

ndex! 1.0+1.9 3.4+2.7 0.015

score! 8.4+3.2 6.5+£2.5 0.060

dococcus. aureus etiology 6 (60%) 6 (21%) 0.024 9.31 1.86-46.70 0.007
ition presentation 10 (100%) 21 (75%) 0.080

SUrgery 2 (20%) 20 (71%) 0.005 0.04 0.002-0.80 0.035

ne of establishing the diagnosis.

wrd ratio, Cl: confidence interval, [E: infective endocarditis, SOFA: sequential organ failure assessment

-Japon

-206-2016
-38 pacientes
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Joi tede el corazon

fa (39 centros)

3-2015 Patients <65y | Patients 65-79) Patients >80y| p-value*
) pacientes N=1,327 N=1,291 N=502
Male gender, n (%) 987 (74.4) 835 (64.7) 286 (57.2) <0.001
Comorbidities, n (%)
-Chronic pulmonary disease 174 (15) 280 (24.3) 107 (23.7) <0.001
-Coronary arterial disease 251 (19) 388 (30.1) 129 (25.7) <0.001
-Congestive heart failure 336 (25.4) 468 (36.3) 203 (40.5) <0.001
-Diabetes mellitus 272 (20.5) 433 (33.6) 154 (30.7) <0.001
-Solid organ transplant recipients 35(2.6) 20 (1.6) 0 (0) 0.001
-Moderate/severe renal disease 170 (12.8) 213 (16.5) 107 (21.4) <0.001
-Moderate/severe liver disease 83 (6.3) 44 (3.4) 5(1) <0.001
-Charlson Comorbidity Index >3 405 (30.6) 522 (40.6) 232 (46.2) <0.001

Outcome, n (%)_

In-hospital mortality

270 (20.3)

388 (30.1)

174 (34.7)

1-year mortality

60 (11.2)

95 (11.7)

59 (20.4)




] Grupot de Apoyo ol Manejo
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i Espasia

Yios

Joi tede el corazen

fa (39 centros)
3-2015
) pacientes

Table 3. Predictors of mortality in 3,120 patients with IE.

HR (95% CI) Adjusted HR* (95% IC)

1 1
1.59 (1.38-1.84)
2.17 (1.83-2.58)

1.56 (1.323-1.84)
2.05 (1.67-2.50)

Nosocomial TE

156(137178)

121 (1. 04140)

Sepsis with MOD 2.60 (2.26-2.99) 1.72 (1.46-2.04)
Septic shock 3.80 (3.28-4.39) 2.78 (2.32-3.34)
Abscess 1.65 (1.41-1.93)

1.60 (1.34-1.91)

S. aureus 1E

1.70 (1.48-1.94

1.34 (1.14-1.58

1.64 (1.44-1.87 1.36 (1.16-1.58

IE: infective endocarditis. HR: hazard ratio; CI: confidence interval. MOD: multiple
organ dysfunction.

*Multivariate Cox regression: adjusted by age, sex, Charlson Index>3, nosocomial valve

IE, prosthetic valve IE, presence of abscess, sepsis with MOD, septic shock, S. aureus [E
and performance of surgery.
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Joi tede el corazen

fa (39 centros)
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) pacientes

Table 4. Sensitivity, specificity, positive predictive value, negative predictive value, and accuracy
for CCI >3 to predict in-hospital and 1-year mortality in 2,011 patients with surgical indication for

surgery

IE.
Dead Alive Sensitivity | Specificity | PPV (%) | NPV (%)
(TP/total) | (TN/total) | (%) (%)
(95% CI) (95% CI) | (95% CI) | (95% CI)
CCI>3 for In-hospital mortali
All patients | 315/654 956/1357 | 48.2 (44.3-] 70.5 (68.0- | 44.0 73.8
52.0) 72.9) (40.4- (71.4-76.2)
47.6)
Surgical 125/303 785/1065 | 41.3 (35.7-]73.7 (71.1- | 30.9 81.5
indication 46.8) 76.4) (26.4-
and surgery 35.4)
Surgical 190/351 171/292 54.1 (48.9- ] 58.5 (52.9-]|61.1 51.5
indication 59.3) 64.2) (55.7- (46.1-56.9)
and no 66.5)
surge
All patients | 57/121 803/1113 | 47.1 (38.2-| 72.1 (69.5- | 15.5 92.6
56.0) 74.8) (11.8- (90.9-94.4)
19.2)
Surgical 28/64 675/905 43.8 (31.6-|74.6 (71.7- | 10.9 94.9
indication 55.9) 77.4) (7.6-14.6)
and surgery
Surgical 29/57 128/208 50.9 (37.9- | 61.5 (54.9- | 26.6 (18.3- | 82.1
indication 63.9) 68.2) 34.9) (76.0-88.1)
and no
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e Existe un incremento de la El en ancianos.

e Este grupo de pacientes presenta mayor comorbilidad y determinadas
caracteristicas propias que deben ser tenidas en cuenta.

e La edad parece un factor independiente de mortalidad en la El, pero
no es una contraindicacion absoluta para la cirugia.

 Se requieren herramientas que estimen la fragilidad de los ancianos y
el riesgo quirurgico en la El.

* Es conveniente que la decision del tratamiento mas adecuado de cada
paciente con El sea tomada por un equipo multidisciplinar, estudiando
los riesgos y beneficios en cada caso concreto.



