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Infective endocarditis and complications;
a single center experience

Enfektif endokardit ve komplikasyonlari; tek merkez deneyimi
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ABSTRACT

Objectives: The aim was to investigate the microbiological
characteristics and complications of infective endocarditis (IE)
in 119 patients treated in our center for IE, diagnosed by modi-
fied Duke criteria.

Study design: The archive records of 119 patients (82 [69%)]
males; 37 [31%] females; mean age 39+16 years) with a defi-
nite diagnosis of IE between January 1997 and November
2004 were systematically reviewed for clinical and microbio-
logical properties and complications.

Results: The most common complaint of the patients was
fever and malaise (102 patients, 85.7%, each). Culture was
negative in 68 patients (57.1%), while Staphylococcus aureus
was the most common etiological agent in culture positive
cases. The aortic valve was the most common region of veg-
etation (43 patients, 36.1%). The frequency of surgical opera-
tion for valvular insufficiency due to IE was 75.6%, and the
frequency of congestive heart failure was 53.8% (64 patients).
Conclusion: |E is still an important disease considering its
high morbidity and mortality rates, increased life expectancy
of the patients, and increased number of valve replacement
procedures.

nfective endocarditis (IE) is the infection of the en-

dothelial surface of the heart. It remains as a life-
threatening condition despite medical progress. Ac-
cording to prospective studies in western societies,!!
the incidence of IE is 1.9-6.2/100,000 persons per
annum Classification of the disease is based on the
activation pattern of the disease, presence of recur-

OZET

Amac: Bu calismada, merkezimizde modifiye Duke kriterle-
rine gore tani konarak tedavi edilen enfektif endokarditli 119
hastanin mikrobiyolojik dzellikleri ve komplikasyonlar arasti-
rildi.

Calisma plani: Ocak 1997 Kasim 2004 tarihleri arasinda en-
fektif endokardit kesin tanisi konan 119 hastanin (82 [%69]
erkek; 37 [%31] kadin; ortalama yas 39+16 yil) arsiv kayitlar
klinik ve mikrobiyolojik dzellikleri ve komplikasyonlar agisin-
dan incelendi.

Bulgular: Hastalarin en sik sikayeti ates ve halsizlik (her biri
icin, 102 hasta, %85.7) idi. Staphylococcus aureus, kultur po-
zitif olgularda en sik etiyolojik ajan iken 68 hastada (%57.1)
kultur negatif idi. Aort kapak (43 hasta, %36.1) en sik tutulan
bblge idi. Enfektif endokardit nedeniyle kapak yetersizligi i¢in
cerrahi islem sikligi %75.6 ve konjestif kalp yetersizliginin sik-
191 %53.8 (64 hasta) olarak tespit edildi.

Sonuc: Enfektif endokardit, yuksek morbidite/mortalite oran-
lari, artan kapak replasman prosedurleri ve artan yasam bek-
lentisi gbz dnunde bulunduruldugunda halen dGnemini koruyan
bir hastaliktir.
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is the characteristic lesion of IE, andmight exist any-
where on the endocardium, but usually arising on the
heart valves. IE is usually associated with rheumatic
valvular heart disease in developing countries, but
acute rheumatic fever has declined, and degenerative
lesions have become the most frequent abnormalities
predisposing to infection in the west;** some other
risk factors such as valve prostheses, intravenous drug
abuse and increased use of invasive procedures result-
ing in bacteremia have become more prominent.

In this study, we aimed to investigate the charac-
teristics and complications of IE in 119 patients treat-
ed in our center.

PATIENTS AND METHODS

Design

The study was designed as a retrospective observa-
tional single-center study.

Study population

119 consecutive patients treated for definite IE at our
hospital were included. A diagnosis of IE was estab-
lished for all patients according to modified Duke cri-
teria. Patients with possible IE were excluded. Ret-
rospective evaluation of the patients was performed
using archive records. All patients were evaluated
with routine physical examination, postero-anterior
chest X-ray, electrocardiography (ECG), routine bio-
chemistry, full blood count, blood cultures and trans-
thoracic echocardiography (TTE), and transesopha-
geal echocardiography (TEE) if necessary. The study
was approved by the Local Medical Ethics Commit-
tee.

Microbiological evaluation

The blood cultures used to evaluate IE were obtained
by the microbiology laboratory of the hospital and
processed by standard methods to identify bacte-
rial and fungal species and antimicrobial susceptibil-
ity profiles. Three sets of 10 cc blood samples were
obtained on admission from each patient for blood
cultures under sterile conditions. The sampling pro-
cedures were performed every 60 min/from different
veins and were inoculated in blood agar, sheep blood
agar and eosin methylene blue agar and evaluated
24-48 h later automatically by BACT/ALERT device
(BacT/ALERT3D, BioMérieux, Durham, NC, USA).
At least three aerobic and anaerobic bottles were in-

oculated with blood for at least 14 days. The Wright
seroagglutination test was used for brucella microor-
ganisms.

Echocardiography

All patients were evaluated with TTE and 67 (56%)
of the patients underwent TEE. All procedures were
performed by Vingmed CFM 800 (Horten, Norway)
and Vivid 5 (GE, Horten, Norway), echocardiograhy
devices using 3.25 MHz multifrequency transthoracic
and 5 MHz multiplane transesophageal transducers.

Statistical analysis

The wvariables are expressed as frequency or
meantstandard deviation. Categorical variables were
compared using Chi-square or Fisher’s exact test, and
continuous variables were compared using the Stu-
dent’s t-test or Mann-Whitney U-test, whichever was
appropriate.

The parameters that remained significant in the
univariate analysis were included in the multivariate
analysis model and evaluated by step-wise logistic re-
gression analysis. P<(0.05 was accepted as statistically
significant in all analyses.

RESULTS

The mean age of our study patients was 39+16 years.
37 (31%) of the 119 patients were female. The most
frequent symptoms of the patients on admission was
fever in 102 patients (85%), malaise in 102 (85%)
patients, weight loss in 42 (35%) patients, arthralgia,
and myalgia in 21 (17%) patients (Table 1).

Table 1. Symptoms of infective endocarditis patients
on admission

Symptoms n %

Fever (>38°C) 102 85.7
Malaise 102 85.7
Weight loss 42 35.3
Artralgia-myalgia 21 17.6
Headache 17 14.3
Loss of appetite 47 39.5
Cough 45 37.8
Dyspnea 66 55.5
Chest pain 19 16

Stroke 15 12.6
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Table 2. Distribution of vascular and immunologic
phenomena in patients with infective endocarditis

Table 3. Blood culture results in patients with infective

endocarditis

n % Blood culture n %

Vascular phenomena 54 45.6 Culture negative 68 57.1
Arterial embolization 28 23.5 Streptococcus viridans 10 8.4
Petechia and splinter hemorrhage 28 235 Meticilline sensitive S. aureus 13 10.9
Micotic aneurysm 5 4.2 Meticilline resistant S. aureus 13 10.9
Janeway lesion 9 7.6 Brucella 4 3.4
Intracranial hemorrhage 2 1.7 Staphylococcus epidermidis 2 1.7
Immunologic phenomena 48 40.3 Acinetobacter 1 0.8
Glomerulonephritis 18 15.1 Enterococcus faecalis 3 2.5
Roth spot 5 4.2 Gram-negative bacilli 1 0.8
Osler nodes 19 16 Streptococcus bovis 1 0.8
Elevation of rheumatoid factor 29 24.4

The functional capacities of the patients were
NYHA Class I and I in 55 (46%) patients and NYHA
Class III and IV in 64 (54%) patients.

The ECG investigation of the patients revealed
normal sinus rhythm in 80 (67%) patients, atrial fibril-
lation in 28 (23.5%) patients, permanent pacemaker
rhythm in 6 (5%) patients, and left a bundle brunch
block in 4 (3.5%) patients.

Vascular and immunological phenomena were
observed in 54 (45.6%) and 48 (40.3%) patients,
respectively consecutively. Most common vascular
phenomena were arterial embolization in 28 (23.5%)
patients and petechias or splinter hemorrhages in 28
(23.5%) patients, while the most common immuno-
logical phenomenon was rheumatoid factor elevation
in 29 (24.4%) patients (Table 2).

Blood culture was negative in 68 (57%) of the pa-
tients. Of the culture positive patients, 13 (11%) had
methicillin sensitive Staphylococcus aureus (MSSA),
13 (11%) had methicillin resistant Staphylococcus au-
reus (MRSA), 10 (8%) had Streptococcus viridans, 4
(3%) had Brucella, 3 (2.5%) had Enterococcus faeca-
lis, 2 (1.7%) had Staphylococcus epidermidis and 3
(3.4%) had other rare bacteria (Table 3).

Vegetation was observed most frequently on the
aortic valve; 43 (36%), and mitral valve 36 (30%)
(Table 4).

The most frequent complications were congestive
heart failure in 64 (53.8%) patients, major arterial em-

Table 4. Localization of vegetations in patients with

infective endocarditis

Localization n %

Aortic valve 43 36.1
Mitral valve 36 30.3
Aort + mitral valve 23 19.3
Tricuspid valve 7 5.9
Pulmonary valve 1 0.8
Endarteritis 2 1.7
Multivalvular (>2 valves) 3 2.5
Pacemaker lead 2 1.7
Heart valve + endarteritis 2 1.7

Table 5. The frequency of complications in patients

with infective endocarditis

Complication n %

Periannuler abssess 14 11.8
Chordal rupture 13 10.9
Cusp or leaflet perforation 27 22.7
Congestive heart failure 64 53.8
Pericardial effusion 5 4.2
Shock 3 25
Renal complications 20 16.8
Fistula 5 4.2
Micotic aneurysm 5 4.2
Pseudoaneurysm 10 8.4
Embolization 28 23.5
AV block on electrocardiography 4 3.4
Intracranial hemorrhage 2 1.7
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bolization in 28 (23.5%) patients and renal complica-
tions in 20 (16%) patients (Table 5).

DISCUSSION

Although it is expected that the frequency of IE
should decrease as a result of better application of
rheumatic heart disease prophylaxis in western soci-
eties, increased implantation of intracardiac devices,
and prosthetic heart valves has caused an increase in
the cases of IE. Intravenous drug use, nosocomial in-
fection, and a progressively increasing elderly popu-
lation have also changed admission profiles.

In European societies, cases of IE were more com-
mon in the >50-year-old population, while in our
study population, the mean age of the patients was
39416 years.

In a study by Heper et al.,’! consisting of 74 pa-
tients, rheumatic etiology was 66%, which was only
38.7% in our population.

Fever, which used to be the most common finding
in most studies, is nowadays a minor criterion com-
pared to other signs. In the presence of a predisposing
heart disease, IE should be primarily considered when
a patient has a fever (>38°C) which lasts more than 1
week and does not respond to antibiotherapy. In our
series, the frequency of patients presenting with fever
was 85.7%, similar to other studies.[™™

All patients underwent TTE, while TEE was per-
formed on only 56% of our study patients, a rate much
lower than those of other studies and the guidelines.
0.1 TEE usage is lower in studies performed in de-
veloping countries, probably not as an outcome of
technical insufficiency, but rather by the obvious pre-
sentation of the disease in younger rather than older
persons, with valvular calcifications, devices and co-
morbidities.

Splenomegaly secondary to infection or second-
ary vasculitis was observed in 50% of the patients
in several series.[¥ In our study, splenomegaly was
present in 40.8% patients. Osler’s nodules were pres-
ent in 16% of our study population, which is similar
to other series.[¥ Janeway lesions were present in 7%
of our patients, comparable to other series.y Non-
specific signs such as arthralgia and myalgia result
in confusion of IE patients with rheumatic patients.
Presence of arthralgia and myalgia is 40% in the lit-

erature, while it was observed in 17.6% of patients in
our series.™

Of the culture-positive patients, 11% had MSSA,
11% had MRSA, while only 8% patients had S. viri-
dans, which reveals that Staphylococcic 1E has in-
creased in our country as it has worldwide.'>" In
a series by Sucu et al.,l'¥ 26.4% of 72 patients had
Staphylococcus infection, while 22.2% of them had
Streptococcus infection. In our population, 57% of the
patients did not have any growth of microorganism
in the culture. This culture-negative IE ratio seems to
be higher than that observed in reported series. The
possible reasons for this condition might be use of an-
tibiotics prior to sampling of blood culture or the pres-
ence of fastidious intracellular organisms.!']

Previous studies reported that IE most commonly
involve native mitral and aortic valves.['%!"l In a
study by Chu et al.,® the authors investigated the
echocardiographic and microbiological properties
of the patients and discovered that 34% of patients
had native valve endocarditis and 23% of patients
had prosthetic valve endocarditis (PVE). Only 11%
of patients had predisposing surgical or dental pro-
cedures. In our study, 74.8% patients had NKE while
20.2% patients had PVE. Vegetation was present in
43 (36%) patients; 36 patients had aortic valve in-
volvement, and 23 patients had mitral valve involve-
ment. Comparable with the literature, 14.3% of our
patients had predisposing surgical or dental proce-
dures.

Mathew et al.l'¥ investigated the complications
of IE in 114 patients and revealed severe aortic in-
sufficiency in 7%, and severe mitral regurgitations
in 3%. In our population, severe mitral regurgita-
tion was present in 41.4% of patients, severe aortic
regurgitation in 47% of patients and severe tricuspid
regurgitation in 18% of patients, including the cases
with prosthetic valves. Hence, the frequency of surgi-
cal operation for valvular insufficiency due to IE was
higher than the literature (75.6% of all cases). In our
study, the frequency of congestive heart failure was
53.8% (64 patients), which was similar to a recent se-
ries of 68 patients by Tugcu et al.l'!

Limitations

One of the limitations of our study is its retrospec-
tive observational design. Other limitations are the
limited number of patient population, the high per-
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centage of patients referred from other hospitals that
had initiated antibiotherapy, and other possible in-
fectious causes which might have led to the higher
percentage of culture-negative cases. This situation
might explain in part the high complication rates of
our patient population.

This study revealed that IE is still an important
disease with high morbidity and mortality rates.
Compared to other western studies, a higher preva-
lence of rheumatic heart disease rate still exists, but
shows a decrease when compared to previous na-
tional studies. Also, higher culture negativity reflects
the under- estimation of IE by primary and secondary
centers, so this is a handicap. TEE usage was found to
be higher than in previous national studies, but lower
than in studies in western societies, which may be a
result not of any technical insufficiency, but of the
obvious presentation of the disease in younger rather
than older persons, with valvular calcifications, de-
vices and co-morbidities, which decreases the neces-
sity for the usage of TEE. Hence, this study revealed
that IE management is better than in the past, but
continues to be inadequate.
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