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Long-term outcome in patients with prosthetic valve endocarditis:
results from a single center in Turkey
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ABSTRACT

Objective: Prosthetic valve endocarditis (PVE) is associated
with increased mortality and morbidity. Information regarding
the long-term outcome of PVE is scarce in Turkey. The aim
of this study was to evaluate long-term mortality rates of PVE
and identify predictors of mortality in these patients.
Methods: From January 2008 through August 2013, 44 pa-
tients (25 male, 19 female; mean age 49.3+12.1 years) who
received a definitive diagnosis of PVE enrolled in the study.
Median follow-up period was 23 months. Survival status was
assessed for each patient by reviewing charts and making
contact by phone. Cox regression analysis was used to evalu-
ate outcome predictors.

Results: The mitral valve was the most commonly affected
valve and Staphylococcus aureus the most prevalent micro-
organism. Fourteen patients (32%) underwent surgery, 7 of
whom underwent early surgery. Overall mortality and in-hos-
pital mortality rates were 39% (n=17) and 25% (n=11), respec-
tively. In multivariate analysis, NYHA classification >2 (hazard
ratio [HR] 3.7; 95% confidence interval [Cl], 1.16—11.8; p=0.03),
early-onset PVE (HR 4.23; 95% ClI, 1.1-16.42; p=0.04), veg-
etation size =10 mm (HR 3.94; 95% Cl, 1.1-14.75; p=0.04),
and heart failure (HR 4.18; 95% CI, 1.36—12.8; p=0.01) were
found to be independent predictors of mortality.

Conclusion: Our findings suggest that PVE is associated
with increased long-term mortality rates. Poor functional sta-
tus, early-onset PVE, heart failure, and vegetation size are
independent predictors of survival in patients with PVE.

OZET

Amac: Protez kapak endokarditi (PKE) artmig mortalite ve
morbidite ile beraberdir. Ulkemizde PKE’nin uzun ddénem so-
nuglarina ait veriler oldukgca azdir. Calismamizda, PKE’nin
uzun ddonem mortalite oranlarini ve bu hastalarda mortalite
belirteclerini saptamayi hedefledik.

Yéntemler: Ocak 2008-Agustos 2013 tarihleri arasinda PKE
tanisi konan 44 hasta (25 erkek, 19 kadin; ortalama yas
49.3+12.1 yil) arastirmaya dahil edildi. Ortanca takip suresi
23 aydi. Hastalarin hayatta kalma durumlari hastane kayitla-
rindan ve telefonla iletisim kurularak belirlendi. Cox regresyon
analizi kullanilarak mortalite belirleyicileri saptandi.
Bulgular: En fazla etkilenen kapak mitral kapak ve en ¢ok
saptanan mikroorganizma Staphylococcus aureus idi. On
dort hasta cerrahiye verildi (%32). Bu hastalarin 7 tanesi er-
ken cerrahiye alindi. Total mortalite ve hastane i¢i mortalite
sirasl ile %39 (n=17) ve %25 (n=11) idi. Cok degiskenli Cox
regresyon analizinde, NYHA fonksiyonel sinif >2 (hazard ra-
tio (HR) 3.7, %95 guven araligi [GA] [1.16—11.8], p=0.03),
erken PKE (HR 4.23, %95 GA [1.1-16.42], p=0.04), vejetas-
yon boyutu =210 mm (HR 3.94, %95 GA [1.1-14.75], p=0.04)
ve kalp yetersizligi (HR 4.18, %95 GA [1.36-12.8], p=0.01)
uzun ddnemde mortalitenin bagimsiz belirleyicileri olarak
saptandi.

Sonuc: Galismamizin sonucuna gore PKE artmis uzun do-
nem mortalite oranlari ile iligkilidir. Kot fonksiyonel kapasite,
kalp yetersizligi, erken PKE ve vejetasyon boyutu sag kalimin
bagimsiz belirleyicileri olarak saptanmistir.
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rosthetic valve endocarditis (PVE) constitutes

10-30% of all infective endocarditis (IE) cases
and occurs in 3-6% of patients within 5 years of
valve implantation, affecting mechanical and biologi-
cal valves.!'?! Due to high prevalence of rheumatic
valve disease in the Turkish population, patients are
younger than those in Western countries, and PVE is
more common. In a single center, PVE accounted for
44% of all IE cases, while PVE ratio was reported as
30% in a recent multicenter study.?

Despite advanced diagnostic tools and treatment
options, PVE is still associated with significant mor-
bidity and mortality.l"y Short-term follow-up data for
PVE is available in Turkey; however, long-term out-
come of this aggressive disease is unknown. The aims
of this study were to determine long-term mortality
rates of patients diagnosed with PVE and to identify
independent predictors of mortality in these patients.

METHODS

Study population

Between January 2008 and August 2013, patients di-
agnosed with IE at Yiiksek Ihtisas Education and Re-
search Hospital were reviewed retrospectively. PVE
definition was made according to modified Duke cri-
teria.” Only patients with definite PVE were enrolled,
including those with a history of antibiotic treatment
prior to admission. Patients with native valve IE, lead-
related IE, and suspicion of PVE, but who did not
meet the requirements of definite PVE according to
the modified Duke criteria, were excluded. Clinical,
echocardiographic, and biochemical findings were re-
corded for each subject. Predisposing factors includ-
ing nosocomial infection, previous history of IE, he-
modialysis, and immunosuppression were evaluated.
Nosocomial infection was defined according to recent
guidelines.! Time of the primary valvular surgery
was obtained, and PVE occurring within 1 year after
valve surgery was defined as early-onset PVE.[

Duration of hospital stay and in-hospital mortality
were noted. Complications during hospitalization such
as heart failure, renal failure, abscess formation, em-
bolic events, heart block, cerebrovascular events, and
surgical treatment for IE were recorded. Cerebrovas-
cular events consisted of one of the following presen-
tations: intracranial hemorrhage, ischemic stroke, or
transient ischemic attacks. Renal failure was defined

by serum  creati- Abbreviations:
nine concentration .,
exceeding 2 mg/ Hr
dL during hospital £

. NYHA
stay. Anemia was ..
defined according
to World Health T££
Organization crite-
ria, with hemoglobin <13 g/dL in men and <12 g/dL in
women. Functional status was assessed by New York
Heart Association (NYHA) classification.

Confidence interval

Hazard ratio

Infective endocarditis

New York Heart Association
Prosthetic valve endocarditis
S. aureus Staphylococcus aureus

Transesophageal echocardiography

All patients received prolonged antibiotic treat-
ment, as recommended.®” Surgical treatment per-
formed prior to completion of standard course of an-
tibiotic therapy was considered early surgery. Clinical
event data were collected during follow-up period by
reviewing medical files and making contact by phone.
Endpoint was incidence of all causes of death during
follow-up after index hospitalization. Relapse and
reinfection during follow-up was also assessed, as
recommended.” The present study was performed in
accordance with the Declaration of Helsinki and was
approved by the local ethics committee.

Laboratory

Blood samples were obtained after admission, follow-
ing overnight fasting. Baseline hemoglobin, platelet
count, white blood cell count, and sedimentation were
measured using an automated hematology analyzer.
C-reactive protein, glucose, and creatinine were mea-
sured accordingly. Troponin T was measured with
an autoanalyzer running commercial assays (Elec-
sys 2010; Roche Diagnostics, Penzberg, Germany).
These assays were reported in ng/mL, and the upper
reference limit (99" percentile) was <0.01 ng/mL in
studies performed with healthy volunteers. At least 3
sets of blood samples for cultures were obtained from
each patient immediately after hospital admission.
Any other available fluid, tissue (vegetations or in-
tracardiac abscesses removed at surgery), and foreign
body samples were used to isolate microorganisms.

Echocardiography

All patients underwent 2-dimensional transthoracic
echocardiography and transesophageal echocardiog-
raphy (TEE). Echocardiographic examinations were
performed with the Vivid 7 system (GE Healthcare,
Wauwatosa, WI, USA). Vegetation size was measured
using different echocardiographic windows, and max-
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imal length was obtained. Diagnosis of dehiscence
was indicated by the existence of rocking motion of
the prosthetic valve, with an excursion of >15°. Left
ventricular ejection fraction was calculated by modi-
fied Simpson’s rule. Severe valvular regurgitation was
identified according to guideline recommendations.”
Pulmonary artery systolic pressure was estimated by

continuous-wave Doppler imaging of tricuspid regur-
gitation using Bernoulli equation.®®

Statistical analysis

Continuous variables were expressed as mean+SD or
as median with interquartile range; categorical vari-
ables were expressed as numbers and percentages.

Table 1. Baseline demographic, echocardiographic, and clinical characteristics of study patients, and comparison

of survivors and non-survivors

Mortality
All patients (n=44) Alive (n=27) Died (n=17) p
Demographics and predisposing conditions
Female gender, n (%) 19 (43) 12 (44) 7 (41) 0.83
Age (years), Mean+SD 49.3+12.1 47.5+11.5 52.2+12.8 0.21
Early-onset PVE, n (%) 7 (16) 2(7) 5 (29) 0.09
Nosocomial infection, n (%) 2 (5) 0 (0) 2(12) 0.14
Previous infective endocarditis, n (%) 7 (16) 5(19) 2(12) 0.69
Hemodialysis, n (%) 1(2) 0(0) 1(6) 0.38
Immunosuppression, n (%) 1(2) 1(4) 0 (0) 1
Prior antibiotic use, n (%) 10 (22.7) 9 (33.3) 1(5.9) 0.06
Affected valve
Aortic, n (%) 21 (48) 11 (41) 10 (59) 0.24
Mitral, n (%) 22 (50) 15 (56) 7 (41) 0.35
Multiple, n (%) 1(2) 1(4) 0 (0) 1
Echocardiography
Cardiac abscess, n (%) 7 (16) 1(4) 6 (35) 0.009
Severe valvular regurgitation, n (%) 14 (32) 4 (15) 10 (59) 0.002
Vegetation =10 mm, n (%) 27 (61) 13 (48) 14 (82) 0.02
Dehiscence, n (%) 13 (30) 5(19) 8 (47) 0.04
Pulmonary artery pressure (mmHg) 50 (41-65) 40 (33-45) 50 (40-62.5) 0.008
Left ventricular ejection fraction (%) 56.5 (40-60) 58 (40-60) 50 (37.5-60) 0.5
Clinical characteristics and in-hospital outcome
NYHA >2, n (%) 17 (39) 6 (22) 11 (65) 0.005
Heart failure, n (%) 15 (34) 5 (33) 10 (67) 0.006
Renal failure, n (%) 18 (41) 7 (26) 11 (65) 0.01
Anemia, n (%) 32 (73) 17 (63) 15 (88) 0.09
Cerebrovascular events, n (%) 8 (18) 5(33) 3 (18) 1
Complete heart block, n (%) 4(9) 2(7) 2(12) 0.63
Embolic events (excluding cerebral), n (%) 10 (23) 7 (26) 3(18) 0.72
Surgery, n (%) 14 (32) 8 (30) 6 (35) 0.69
Spleen abscess, n (%) 4 (9) 4 (15) 0 (0) 0.15
Brain abscess, n (%) 1(2) 1(4) 0(0) 1

NYHA: New York Heart Association.
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Chi-square tests, Fisher’s exact tests, Student’s t-tests,
and Mann-Whitney U tests were performed when ap-
propriate. Kaplan-Meier survival curves were used to
display survival in patient subgroups. Univariate Cox
regression was used to evaluate relationship between
variables and overall mortality. Variables with a p
value <0.1 in univariate analysis were used in a multi-
variate Cox regression model via backward likelihood
ratio to determine independent prognostic factors of
mortality. Results of regression analysis were present-
ed as HR and 95% confidence interval (CI). All statis-
tical analyses were performed using SPSS software
(version 17.0; SPSS Inc., Chicago, IL, USA). A p
value of 0.05 was considered statistically significant.

RESULTS

A total of 44 patients were enrolled in the present
study. The mean age was 49.3£12.1 years, with men
comprising 57% (n=25) of the cohort. Median follow-
up duration was 23 months. Mean duration of hospital
stay was 39 days. All cases presented with a history
of prosthetic valve; no cases of percutaneous or sur-
gical repair, bioprosthetic valve, or right-sided PVE

were included. Table 1 summarizes baseline charac-
teristics of the cohort. Mitral valve was the most com-
monly affected valve. The most frequent pathogen
was Staphylococcus aureus (S. aureus), followed by
Brucella species. Causative microorganism could not
be isolated in 41% of the cases. Of these, 8 patients
had history of antibiotic use before initial admission.
Median time from primary valve surgery to PVE di-
agnosis was 48 months. Fourteen patients (32%) un-
derwent surgery, 7 of whom underwent early surgery.
Mean time to surgery was 28 days. All patients un-
derwent redo surgery with implantation of prosthetic
valves. Eleven patients (25%) died during index hos-
pitalization.

Vegetation was detected in 39 patients, with mean
value of 13.6£5.5 mm. Four patients had a history of
recent procedure prior to symptoms of PVE: 2 under-
went tooth extraction, 1 underwent thyroidectomy,
and 1 underwent prostate surgery. Of these, antibiotic
prophylaxis occurred in 2 patients; in the other 2, in-
formation regarding prophylactic antibiotic use could
not be obtained. Complete heart block occurred in 4
patients, 3 of whom required pacemakers.

Table 2. Baseline microbiological profile, biochemical evaluation of study patients, and comparison of survivors

and non-survivors

Mortality
All patients (n=44) Alive (n=27) Died (n=17) p
Laboratory parameters on admission
Hemoglobin (g/dL) 10.8+2 11.5+1.8 9.7+2 0.005
Sedimentation (mm/hr) 34 (23-67.8) 38 (23v67) 34 (26-78.5) 0.81
C-reactive protein (mg/L) 33.3(10.4-77.2) 36.7 (8.9-77) 19.5 (13-114.2) 0.9
Creatinine (mg/dL) 1.04 (0.77-1.47) 0.94 (0.7-1.1) 1.38 (1.11-2.22) 0.002
Glucose (mg/dL) 101 (89-120.8) 97 (88—-120) 106 (95.5-131.5) 0.21
White blood cell count (x10%/uL) 9.95 (7.25-12.6) 10.3 (7.4-14.7) 9.8 (6.7-11) 0.47
Platelet count (x10%/uL) 224.5 (133.8—-298) 226 (141-302) 192 (126—292.5) 0.48
Microorganism
Staphylococcus aureus 11 (25%) 4 (15%) 7 (41%) 0.08
Coagulase-negative Staphylococcus 2 (5%) 1 (4%) 1 (6%) 1
Streptococci 3 (7%) 2 (7%) 1 (6%) 1
Brucella spp 5 (11%) 4 (15%) 1 (6%) 0.63
Enterococci 2 (5%) 0 (0%) 2 (12%) 0.14
Gram-negative bacilli 1(2%) 1 (4%) 0 (0%) 1
Fungi 1 (2%) 0 (0%) 1 (6%) 0.39
Culture-negative 18 (41%) 14 (52%) 4 (24%) 0.06
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During follow-up, 1 patient (2%) had reinfection,
and relapse occurred in 2 (5%). Reinfection occurred
22 months after initial PVE. In that patient, initial
PVE occurred with coagulase-negative Staphylococ-
cus, whereas reinfection occurred with methicillin-
resistant S. aureus. S. aureus infection occurred in 1
relapsing patient, Brucella in the other. Both patients
relapsed 2 months after discharge and underwent redo
surgery after PVE diagnosis.

Overall mortality rate during follow-up period
was 39% (n=17). Table 1 shows differences between
survivors and non-survivors regarding demographic,

clinical, and echocardiographic properties. Increased
mortality rates were seen in patients with NYHA clas-
sification >2, vegetation >10 mm, dehiscence, renal
failure, heart failure, cardiac abscess, and severe val-
vular regurgitation. Systolic pulmonary artery pres-
sure was higher in fatal cases. There was no signifi-
cant difference regarding the affected valve, surgery,
age, or gender among groups.

Table 2 shows results of biochemical and microbio-
logic analyses, and differences between survivors and
non-survivors. Creatinine levels were higher and he-
moglobin levels were lower in fatal cases. There were
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Figure 1. (A) Kaplan-Meier curves displaying outcome in patients with early- vs late-onset PVE, (B) NYHA <2 vs >2,
(C) presence or absence of heart failure, (D) vegetation size <10 mm vs =10 mm.
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Table 3. Predictors of mortality in univariate and multivariate Cox regression analysis

Univariate analysis

Multivariate analysis

HR (95% Cl) p HR (95% Cl) p

Nosocomial infection 4.30 (0.10-18.80) 0.06

NYHA >2 4.44 (1.63-12.11) 0.004 3.70 (1.16-11.80) 0.03
Early onset PVE 3.98 (1.39—11.45) 0.01 4.23 (1.10-16.42) 0.04
Dehiscense 2.80 (1.10-7.30) 0.04

Severe valvular regurgitation 4.1 (1.54-10.92) 0.004

Vejetasyon =10 mm 3.46 (0.99-12.18) 0.05 3.94 (1.10-14.75) 0.04
Systolic pulmonary artery pressure 1.04 (1.01-1.07) 0.003

Cardiac abscess 3.99 (1.45—-10.96) 0.007

Enterecoccus infection 7.30 (1.50-35.50) 0.02

Creatinine 1.40 (1.10-1.79) 0.006

Hemoglobin 0.73 (0.57-0.94) 0.01

Heart failure 3.96 (1.48-10.65) 0.006 4.18 (1.36-12.80) 0.01
Renal failure 3.32 (1.22-9.00) 0.02

no significant differences between groups regarding
type of microorganism. In 17 patients, baseline tropo-
nin T measurements were available, and levels were
higher in non-survivors (0.12 ng/mL [0.02—0.28] vs
0.02 ng/mL [0.01-0.03], p=0.02).

Results of the Cox regression analysis are shown
in Table 3. In multivariate analysis, NYHA classifica-
tion >2 (HR 3.7; 95% CI, 1.16-11.8; p=0.03), early-
onset PVE (HR 4.23; 95% CI, 1.1-16.42; p=0.04),
vegetation size >10 mm (HR 3.94; 95% CI1,1.1-14.75;
p=0.04), and heart failure (HR 4.18; 95% CI, 1.36—
12.8; p=0.01) were found to be independent predictors
of mortality. Patients were grouped according to in-
dependent predictors of mortality. Results of Kaplan-
Meier survival analysis are displayed in Figure 1.

DISCUSSION

Although in-hospital outcomes of PVE among the
Turkish population are available, no study has evalu-
ated long-term outcomes. In the present study, in-hos-
pital mortality and total mortality rates of PVE were
25% and 39%, respectively. Our findings indicate that
the course of PVE is complicated, and adverse out-
come is persistent after discharge. Limited functional
capacity, heart failure, early-onset PVE, and vegeta-
tion size were identified as independent predictors of
PVE-related mortality.

Valvular heart disease is of mostly degenerative
origin in developed countries, while rheumatic valve
diseases compromise a significant proportion of pa-
tients in developing countries.”’ Likewise, rheumatic
valve disease is the single most common form of val-
vular disease in Turkey.!'” IE cases demonstrate dif-
ferent characteristics than those in Western countries.
Mean age of patient population ranges between 45 and
51.1L121 Tn a single-center study conducted in Turkey
with 325 native IE and PVE patients, S. aureus was
identified as the most common microorganism in the
overall cohort, whereas different species were isolated
in different subgroups: Streptococcus in young (<40
years) and native IE patients, Enterococcus in older
patients (>50 years), and staphylococci species in
PVE patients.!" In the recent multicenter study by El-
bey et al., S. aureus was reported as the most common
infectious agent in PVE.["3) Our findings are in agree-
ment with this microbiological profile. However, the
second most prevalent microorganism was Brucella
in our cohort. Simsek-Yavuz et al. isolated Brucella
species in 15 IE patients, in 60% of whom PVE was
observed, indicating that prosthetic valves are prone
to Brucella infection. Unfortunately, culture-negative
rates appear to persist, according to our results. The
majority of these patients had a history of antibiotic
use prior to admission, which also explains the trend
of lower mortality rates in culture-negative cases.
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PVE is associated with significant mortality. In 61
patients with PVE, mortality rate during follow-up pe-
riod of 3 years was 28%.[ This rate was much lower
than our findings, indicating that our patients contin-
ued to experience adverse outcome during long-term
follow-up. In a study by Edlin et al., long-term mor-
tality rate was 25% after PVE surgery.'¥) Addition-
ally, Nonaka et al. reported long-term PVE-related
mortality rates of 31%.'5 In a multicenter study con-
ducted in Turkey, Elbey et al. found that in-hospital
mortality rate of PVE was 35%.'3 Although PVE-
related mortality is still high, rates have tended to de-
crease in recent decades. In-hospital mortality rate at
a single center was 53% between 1996 and 2002, de-
clining to 23% between 2003 and 2009.!" The decline
in recent years may be attributed to decreased abscess
formation and heart failure, increased TEE usage, and
decreased culture-negative IE rates.!'" In the present
study, in-hospital mortality rate was 25%, in line with
recent data.!!!

Clinical indicators potentially related to poor out-
come in PVE have been investigated extensively in
previous studies. Age, staphylococci infection, and
aortic valve involvement have been associated with
poor prognosis.['!¥1 Complications such as heart fail-
ure, stroke, intracardiac abscess, and renal failure
were found to be strong predictors of in-hospital mor-
tality.l'2? Septic shock, severe comorbidity, persis-
tent bacteremia, and nosocomial infection were other
predictors.!"”*) Among the Turkish population, poor
functional status and high C-reactive protein mea-
sured on admission were associated with increased
in-hospital mortality in patients with PVE.['3]

Studies conducted in the US and Europe show
that IE is becoming more prevalent among the elderly
population; intracardiac/intravascular devices and
prosthetic valves are infected at an increasing rate.l*”!
Those observations may also explain changing trends
in epidemiological and microbiological spectrums
of the disease. Recent multicenter study in Turkey
showed that prosthetic valve was the most common
predisposing factor in IE (30%). Compared with pre-
vious multicenter study of Leblebicioglu et al., the
incidence of PVE (17%) has increased substantially
(23%). Our group has recently reported the rate of
PVE at our center as 45%.%% Similarly, in the study
of Simsek-Yavuz et al., PVE accounted for 44% of IE
cases in 325 subjects.!'?

Surgery rate was lower in our cohort than average
rates in the literature, and presence of surgery was not
associated with outcome.??! Despite a consensus that
surgery is required in complicated PVE, controversy
persists regarding the best treatment method. Accord-
ing to some studies, surgery at an early stage reduces
mortality rate.??! Recently, in-hospital mortality rate
for PVE surgeries was shown to be higher than those
of surgeries for native valve IE. However, mortality
rates after a long-term follow-up period were similar.
251 Older age, prevalence of acute renal failure, and
longer stay in intensive care units may increase in-
hospital adverse event rates in PVE patients, com-
pared to patients with native valve IE. In a multicenter
study, out of 1,025 patients with PVE, 490 underwent
surgery at an early stage; the remaining 535 received
other forms of medical treatment. In this study, ear-
ly valve replacement was not associated with lower
mortality.[?

Our findings suggest that long-term prognosis of
PVE is poor, though patients are younger and possess
fewer comorbid factors than the average patient pro-
file of Western nations. The impact of poor functional
status and vegetation size on outcome emphasizes
the importance of early diagnosis. Blood culture and
TEE play important roles in diagnosis and efficient
treatment. Precautions against infection must be taken
during invasive procedures in patients with prosthetic
valves. Close follow-up is essential in these cases to
prevent complications. In all cases, prolonged anti-
biotic treatment should be administered according to
guideline recommendations. PVE is a complex dis-
ease, the outcome of which may be affected by vari-
ous factors. Therefore, complicated cases should be
referred to surgery; in other cases, PVE management
should be individualized.

Limitations

The main limitations of the present study were ret-
rospective design and small sample size. Our institu-
tion is a tertiary care center, and patients are generally
referred from other institutions; therefore, the study
cohort may not have reflected the characteristics of
the general population, and more complicated courses
may have been observed. Being a referral center may
have led to increased culture-negative results, due to
antibiotic use prior to hospital admission. Longitudi-
nal change in inflammatory markers during hospital-
ization was not evaluated. Given the higher number of
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tested variables, compared with the number of events,
we could not exclude the risk of chance finding in
multivariate Cox regression analysis. Small sample
size might have caused wide ClIs. Moreover, our co-
hort consisted of patients with mechanic prosthetic
valves; patients with surgical/percutaneous repair or
bioprosthetic valves were not included. Due to these
limitations, prospective studies are warranted in order
to confirm our findings.

Our findings suggest that PVE was associated with
significant mortality rates during a median follow-
up period of 23 months. Poor functional status, heart
failure, early-onset PVE, and vegetation size were
independent predictors of long-term survival in these
patients.

Conflict-of-interest issues regarding the authorship or
article: None declared

REFERENCES

1. Chirillo F, Scotton P, Rocco F, Rigoli R, Pedrocco A, Martire
P, et al. Management strategies and outcome for prosthetic
valve endocarditis. Am J Cardiol 2013;112:1177-81. CrossRef

2. Lalani T, Chu VH, Park LP, Cecchi E, Corey GR, Durante-
Mangoni E, et al. In-hospital and 1-year mortality in patients
undergoing early surgery for prosthetic valve endocarditis.
JAMA Intern Med 2013;173:1495-504. CrossRef

3. Erbay AR, Erbay A, Canga A, Keskin G, Sen N, Atak R, et al.
Risk factors for in-hospital mortality in infective endocarditis:
five years’ experience at a tertiary care hospital in Turkey. J
Heart Valve Dis 2010;19:216-24.

4. Elbey MA, Akdag S, Kalkan ME, Kaya MG, Sayin MR,
Karapimnar H, et al. A multicenter study on experience of 13
tertiary hospitals in Turkey in patients with infective endocar-
ditis. Anadolu Kardiyol Derg 2013;13:523—7. CrossRef

5. LilJS, Sexton DJ, Mick N, Nettles R, Fowler VG Jr, Ryan T, et
al. Proposed modifications to the Duke criteria for the diagno-
sis of infective endocarditis. Clin Infect Dis 2000;30:633-8.

6. Habib G, Hoen B, Tornos P, Thuny F, Prendergast B, Vilacosta
I, et al. Guidelines on the prevention, diagnosis, and treatment
of infective endocarditis (new version 2009): the Task Force
on the Prevention, Diagnosis, and Treatment of Infective En-
docarditis of the European Society of Cardiology (ESC). En-
dorsed by the European Society of Clinical Microbiology and
Infectious Diseases (ESCMID) and the International Society
of Chemotherapy (ISC) for Infection and Cancer. Eur Heart J
2009;30:2369—-413. CrossRef

7. Lancellotti P, Moura L, Pierard LA, Agricola E, Popescu BA,
Tribouilloy C, et al. European Association of Echocardiogra-
phy recommendations for the assessment of valvular regurgi-
tation. Part 2: mitral and tricuspid regurgitation (native valve

10.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

disease). Eur J Echocardiogr 2010;11:307-32. cCrossRet

Currie PJ, Seward JB, Chan KL, Fyfe DA, Hagler DJ, Mair
DD, et al. Continuous wave Doppler determination of right
ventricular pressure: a simultaneous Doppler-catheterization
study in 127 patients. J Am Coll Cardiol 1985;6:750—6. CrossRef
Iung B, Baron G, Butchart EG, Delahaye F, Gohlke-Béarwolf
C, Levang OW, et al. A prospective survey of patients with
valvular heart disease in Europe: The Euro Heart Survey on
Valvular Heart Disease. Eur Heart J 2003;24:1231-43. CrossRef
Demirbag R, Sade LE, Aydin M, Bozkurt A, Acartiirk E. The
Turkish registry of heart valve disease. Turk Kardiyol Dern
Ars 2013;41:1-10. crossRef

. Sucu M, Davutoglu V, Ozer O, Aksoy M. Epidemiological,

clinical and microbiological profile of infective endocarditis
in a tertiary hospital in the South-East Anatolia Region. Turk
Kardiyol Dern Ars 2010;38:107-11.

Simsek-Yavuz S, Sensoy A, Kasik¢ioglu H, Ceken S, Deniz
D, Yavuz A, et al. Infective endocarditis in Turkey: aetiology,
clinical features, and analysis of risk factors for mortality in
325 cases. Int J Infect Dis 2015;30:106—14. crossRef

Elbey MA, Kalkan ME, Akdag S, Ozbek K, Eren NK, Demir-
tas S, et al. Predictors of mortality in patients with prosthetic
valve infective endocarditis: a nation-wide multicenter study.
Cardiol J 2013;20:323—8. CrossRef

Edlin P, Westling K, Sartipy U. Long-term survival after
operations for native and prosthetic valve endocarditis. Ann
Thorac Surg 2013;95:1551-6. CrossRet

Nonaka M, Kusuhara T, An K, Nakatsuka D, Sekine Y, Iwaku-
ra A, et al. Long-term clinical outcomes and predictors of sur-
vival after prosthetic valve endocarditis surgery. J Heart Valve
Dis 2013;22:704-12.

Leone S, Ravasio V, Durante-Mangoni E, Crapis M, Carosi G,
Scotton PG, et al. Epidemiology, characteristics, and outcome
of infective endocarditis in Italy: the Italian Study on Endo-
carditis. Infection 2012;40:527-35. CrossRef

Chirouze C, Cabell CH, Fowler VG Jr, Khayat N, Olaison L,
Miro JM, et al. Prognostic factors in 61 cases of Staphylo-
coccus aureus prosthetic valve infective endocarditis from the
International Collaboration on Endocarditis merged database.
Clin Infect Dis 2004;38:1323—7. CrossRef

Masur H, Johnson WD Jr. Prosthetic valve endocarditis. J
Thorac Cardiovasc Surg 1980;80:31-7.

Wolff M, Witchitz S, Chastang C, Régnier B, Vachon F. Pros-
thetic valve endocarditis in the ICU. Prognostic factors of
overall survival in a series of 122 cases and consequences for
treatment decision. Chest 1995;108:688—94. CrossRef
Calderwood SB, Swinski LA, Karchmer AW, Waternaux CM,
Buckley MIJ. Prosthetic valve endocarditis. Analysis of fac-
tors affecting outcome of therapy. J Thorac Cardiovasc Surg
1986;92:776-83.

Horstkotte D, Korfer R, Loogen F, Rosin H, Bircks W. Pros-
thetic valve endocarditis: clinical findings and management.
Eur Heart J 1984;5 Suppl C:117-22. CrossRet


http://dx.doi.org/10.1016/j.amjcard.2013.05.060
http://dx.doi.org/10.1001/jamainternmed.2013.8203
http://dx.doi.org/10.5152/akd.2013.172
http://dx.doi.org/10.1086/313753
http://dx.doi.org/10.1093/eurheartj/ehp285
http://dx.doi.org/10.1093/ejechocard/jeq031
http://dx.doi.org/10.1016/S0735-1097(85)80477-0
http://dx.doi.org/10.1016/S0195-668X(03)00201-X
http://dx.doi.org/10.5543/tkda.2013.71430
http://dx.doi.org/10.1016/j.ijid.2014.11.007
http://dx.doi.org/10.5603/CJ.2013.0079
http://dx.doi.org/10.1016/j.athoracsur.2013.03.006
http://dx.doi.org/10.1007/s15010-012-0285-y
http://dx.doi.org/10.1086/383035
http://dx.doi.org/10.1378/chest.108.3.688
http://dx.doi.org/10.1093/eurheartj/5.suppl_C.117

Long-term outcome in patients with prosthetic valve endocarditis: results from a single center in Turkey 113

22.

23.

24.

Lépez J, Sevilla T, Vilacosta I, Garcia H, Sarrid C, Pozo E, et
al. Clinical significance of congestive heart failure in prosthet-
ic valve endocarditis. A multicenter study with 257 patients.
Rev Esp Cardiol (Engl Ed) 2013;66:384-90. CrossRef

Leblebicioglu H, Yilmaz H, Tasova Y, Alp E, Saba R, Caylan
R, et al. Characteristics and analysis of risk factors for mortal-
ity in infective endocarditis. Eur J Epidemiol 2006;21:25-31.
Guray Y, Ipek EG, Guray U, Demirkan B, Kafes H, Asarcikli
LD, et al. Red cell distribution width predicts mortality in in-
fective endocarditis. Arch Cardiovasc Dis 2014;107:299-307.

25. Manne MB, Shrestha NK, Lytle BW, Nowicki ER, Blackstone
E, Gordon SM, et al. Outcomes after surgical treatment of na-
tive and prosthetic valve infective endocarditis. Ann Thorac
Surg 2012;93:489-93. CrossRef

Keywords: Angioplasty, balloon, coronary; mortality; outcome; pros-
thetic valve endocarditis.

Anahtar sézclikler: Anjiyoplasti, balon, koroner; mortalite; sonla-
nim; protez kapak endokarditi.


http://dx.doi.org/10.1016/j.recesp.2012.10.026
http://dx.doi.org/10.1007/s10654-005-4724-2
http://dx.doi.org/10.1016/j.acvd.2014.04.008
http://dx.doi.org/10.1016/j.athoracsur.2011.10.063

