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Particularities of infective endocarditis. A retroective study
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Abstract

Background: Despite of all progresses made in the managewieinfectious diseases and cardiovascu-
lar pathology, the incidence of infective endocsdilE) remains constant when comparing it to fine-antibi-
otic era. The aim of the present study consists in evaluating thecal, laboratory tests, etiological and thera-
peutic parameters in patients with IEl.ethods: We conducted a retrospective study on 20 patiadisitted in
Third Medical Clinic — Dept. of Cardiology, Firshiectious Diseases Clinic, Institute of CardiovdacDisease
and Transplantation of Targu Mures, Romania, ove@reaiod of 2 years, which were diagnosed with 1Ecad-
ing to the Duke criteria. We studied socio-demobiaparameters, co-morbidities, predisposing fastahe
nature and the site of affected valves, clinicalctbriological and therapeutic characteristics bitpatients.
Results: The patients’ age varied between 26 and 65 yeb2560%) of them were men and 8 (40%) women. 14
patients were diagnosed with IE and 6 with possiBlelocalized on native valves — aortic valve (50%itral
valve (40%), prosthetic valves (10%). The etiologg established in 14 patients and was confirmeddsjtive
blood cultures as follows: coagulase-positive Syégptoccus aureus (8), Streptococcus pyogenes (it¢ré&coc-
cus spp. (1), coagulase-negative StaphylococcustfEptococi viridans (1), Gram negativ bacill)(fungi (1).
Antibacterial therapy was applied according to tlesults of antibiotic susceptibility tests in 70%daempiric-
ally in 30% of the patient€onclusion: In our study, Staphylococcus aureus held the filgce in IE etiology on
native and prosthetic valves. We have also notaeéhcreased incidence of community-associated ioikith
resistant Staphylococcus aureus (MRSA).

Keywords: infective endocarditis, etiological, clinical, trageutic aspects.
Rezumat
Introducere: In ciuda progreselor efectuate in ultima peridadtat in ceea ce priyee managementul

bolilor infe¢rioase céafsi a patologiei cardiovasculare, incidemendocarditei infegoase (El) zméne constauit
cu cea din era pre-antibiotic Scopul studiului de faa a fost de a evalua etiologia, aspectele cliniae|abora-
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tor si terapeutice in cazul paciglor cu endocardit infegioasi. Material si metode: S-a efectuat un studiu re-
trospectiv, pe un nuin de 20 de pacigninternai in cadrul Clinicii Medicale Il — DepartamentuledCardiolo-
gie si a Clinicii de Boli Infegioase I, Institutul de Urgeti pentru Boli Cardiovascularg Transplant Tirgu Mu-
res, Romania, pe o perioadde 2 ani, diagnostigacu endocardii infeqioasi conform criteriilor Duke. S-au
studiat o serie de parametrii legale factori de risc, comorbiditi, parametrii socio-demografici, naturgd lo-
cul afectrii valvulare, parametrii clinici, bacteriologicji terapeutici.Rezultate: Varsta pacierlor a fost intre
26 — 65 de ani; 12 (60%) au fost de sex masail (40%) au fost de sex feminin. Dintre gt 14 pacien
(70%) au fost diagnostigiacu El certi 5i 6 cu El posibik, localizat: fie pe valve native: vadvaortica 10 pacie-
nsi (50%) respectiv valvmitrala 8 (40%), fie pe valve prostetice 2 pagidh0%). Etiologia a fost stabilitin 14
(70%) cazuri, fiind confirmat prin hemoculturi pozitive ddpcum urmeaz Staphylococcus aureus (8 paqign
bacili gram negativi (1 pacient), stafilococi codgu: negativi (1 pacient), Streptococcus viridans (Tipat),
Streptococcus pyogenes (1 pacient), Enterococcpadient)si fungi (1 pacient). Terapia antibiotics-a admi-
nistrat conform antibiogramei la cei 14 paciesi in mod empiric la ceilal 6 pacieni. Concluzi: Tn cadrul stu-
diului de fga Staphylococcus aureus a reprezentat cea mai fré€\atiologie a El atat pe valve native Gépe
valve prostetice. Am remarcat de asemetieaincidend crescuf a Staphylococcus aureus comunitar meticili-

no-rezistent.

Cuvinte cheie: endocardié infeqioasi, aspecte clinice, etiologice, terapeutice

Introduction

Infective endocarditis represents the in-
fection of the valvular tissue or vascular en-
dothelium by a variety of agents. While its
characteristics have been known for centuries,
this unpredictable disease remains a diagnostic
and therapeutic challenge. Infective endocardit-
is affects mostly the cardiac valves and leads to
local destruction followed by regurgitation.
Embolism, mainly cerebral, is the most feared
extra cardiac complication.

The diagnosis of IE relies on the pres-
ence of positive hemocultures and the echocar-
diographic proof of vegetations. Aggressive eti-
ological agents and unfavourable clinical cir-
cumstances such as prosthetic valves or immun-
odepressed patients have often implied surgical
treatment [1-4].

Infective endocarditis, known in the
past as a disease that affects young adults with
rheumatic valvular disease, is presently affect-
ing older patients, probably due to the increased
number of invasive diagnostic procedures
(prosthetic valves, pacemakers, etc.) [5, 6].

Objectives

The aim of the present study is to eval-
uate the etiological, clinical and therapeutic
parameters of patients with infective endo-
carditis.

Material and methods

We conducted a retrospective study on
20 patients diagnosed with IE according to the
modified Duke criteria, admitted in Third Med-
ical Clinic — Dept. of Cardiology, First Infec-
tious Diseases Clinic, Institute of Cardiovascu-
lar Disease and Transplantation of Targu
Mures, Romania, over a period of 2 years
(January, 31, 2006 — January, 31, 2008). The
following were taken into consideration: as-
pects regarding the socio-demographic para-
meters, the presence of co-morbidities, predis-
posing factors, the nature and the site of af-
fected valves, clinical, trans-esophageal echo-
cardiography, bacteriological, therapeutic char-
acteristics and the patient’s evolution. Blood
cultures were processed with a Bact/Alert Auto-
matic System in aerobic and anaerobic bottles
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(BioMérieux). Blood samples were culture
on routine media: 5% Columbia sheep blood
agar, chocolate agar (without antibiotics),
Agar Bile Esculine and incubated at°87in
aerobic atmosphere, 5% ¢@nd anaerobic
condition; for identification of isolates a Vite
2 Compact System (BioMérieux) was used.

Results

The study included 20 patients wit
ages between 26 and 65 years; 11 were ag
between 26 and 46 years, 5 between 47 and 57
years, and 4 between 58 and 68 years. There
were 12 (60%) male and 8 (40%) female pa:
tients. 11 patients came from urban and 9 fr
rural areas.

The following suggestive clinical and
biological manifestations were present:
¢ infectious syndrome in 18 patients
e cutaneous manifestations in 8 patie

mainly Osler nodules, hemorrhages, Ja
way lesions, septic cutaneous metasta
(Figures 1 - 3.

Dynamic cardiac auscultation modi-
fications were present in 10 patients:

e holosystolic regurgitation murmur at the
apex associated with dyspnoea and other
signs of retrograde left ventricular failure
in mitral 1E

o left parasternal diastolic murmur associ-
ated with dyspnoea in aortic IE.

Hepatosplenomegaly was present in
15 patients. Acute phase reagents (ESR, leuk-
ocytosis, elevated levels of fibrinogen, C re-
active protein) were positive in 100% of pa-
tients, with a left deviation of the leukocyte
formula and intra-infective anaemia.

Most patients presented associated
diseases, such as mitral valve prolapse and
aortic degenerative disease (8 patients), con-
genital or surgical shunt lesions (2 patients),
prosthetic valves (2 patients), type 2 diabetes
(4 patients).

Figure 1. Osler nodules

Figure 3. Spike hemorrhages
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The diagnosis of IE was established ac-
cording to the modified Duke criteria [7], 70%
of the patients being diagnosed with definite IE,
and 30% with possible IE.

The etiology was established in 14 pa-
tients (70%) and was confirmed by positive blood
cultures as follows: coagulase-positi@eaphylo-
coccus aureug8), coagulase-negative staphylo-
cocci (1), Streptococcus viridangl), Streptococ-
cus pyogenefl), Enterococcugl), Gram negativ
bacilli (1), yeasts. albican3 (1). The blood cul-
tures were negative in 6 patierfésgure 5.

Several predisposing conditions of bac-
teraemia were identified (in 70% of patients):

e invasive procedures (central venous and ur-
inary catheters, colecistectomy): in these
patients the onset of disease was less than
60 days after the procedure; the following
agents were involved: methicillin-resistant
Staphylococcus aureu$MRSA), Entero-
coccus sppkE. coli (3 patients)

e dental procedures, with an onset after more

Figure 4. Septic cutaneous metastases
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than 60 days, wittStreptococcus viridans
being the involved agent (1 patient)

e respiratory and cutaneous infections, with
isolated gram positive cocci (5 patients),
MRSA (4 patients), Streptococcus pyo-
genegq1 patient)

e pneumonia (4 patients)Staphylococcus
aureus and coagulase negative staphylo-
cocci (CNS) were identified

e prolonged antibiotic treatment in immun-
odepressed patients with type 2 diabetes,
where the involved agent w&andida al-
bicans(1 patient) Table ).

Localization of endocarditis

From the total of 20 patients, the local-
ization of vegetations was found on the native
valves (NV) in 90% of patients, as opposed to
the localization on prosthetic valves in 2 pa-
tients. The vegetations affected the aortic valve
in 12 patients, and the mitral valve in 8 patients.

The antibacterial treatment of IE was started
empirically, and then adjusted according to the
antibiotic susceptibility results. Patients with IE
caused by MSSA (3) and CNS (1) were treated
with Oxacillin + Gentamicin for 4-6 weeks;

5.00% 5.00%

5.00%

30.00%
10.00%

5.00%

40.00%

W Negative blood cultures

W Staphylococcus aureus

W Coagulase negative staphylococci

W Streptococcus (viridans, pyogenes)

B Enterococcus spp.

B Gram negative bacteria ( E. coli)
Fungi (Candida albicans)

Figure 5. Distribution of etiological agents
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Table I. Conditions that predispose to bacteraemia

" Period TOTAL
Condition Pathogen
g <60 days > 60 days n=20
Invasive interventions:
e Central venous catheter e MRSA + 1
e Urinary catheter e Enterococcus spp. + 1
e Colecistectomy e Escherichia coli + 1
Dental procedures Streptococcus viridians + 1
Respiratory infections MRSA + 2
Cutaneous infections MRSA, + 2
Streptococcus pyogenes 1
. MSSA
Pneumonia CNS + 4
Prolonged antibiotic treatment Candida albicans + 1

Table II. Treatment of infectious endocarditis

MSSA — Methicillin sensitivéstaphylococcus aureus

Oxacillin + Gentamicin (2)
Oxacillin + Netromycin (1)

MRSA — Methicillin resistanStaphylococcus aureus

Vancomycin + Gentamicin (5)

CNS - coagulase negative staphylococcus

OxacillBemtamicin (1)

Streptococcus viridans

Penicillin G + Gentamicin (1)

Streptococcus pyogenes

Penicillin G + Gentamicin (1)

Enterococcus spp.

Vancomycin + Gentamicin (1)

Escherichia coli

Ceftriaxone + Gentamicin (1)

Candida albicans

Amfotericin B + Fluconazol (1)

Negative blood cultures

Penicillin G + Ceftriaxone + Gentamicin (6)

MRSA (25%) was treated with Vancomicin +
Gentamicin for 4 weeks.

Streptococcal infections (10%) were
treated with Penicilin G + Gentamicin for 6
weeks; infections caused by gram negative bacilli
were treated with '8 generation cephalosporins
(Ceftriaxone) + Gentamicin for 6 weeks.

IE caused byCandida albicang1) was
treated with i.v. Amphotericin B for 4 weeks,
then i.v. Fluconazol for 4 weeks, which was
continued p.o. for another 4 weeks. Patients
with IE and negative blood cultures (6) were
treated with a triple combination: Penicillin G +
Ceftriaxone + Gentamicinr@ble ).

Complications

Structural complications were present
in 7 patients: cerebral embolism, valvular rup-
tures, pulmonary vein abscesses and ruptures,
aortic ring absces$igure 6).

Hemodynamic complications were
present in 6 patients: aortic valve regurgitation,
heart failure, paravalvular regurgitations.

Discussions

Despite of all the progress made in the
field of cardiovascular pathology and infectious
diseases, the incidence of IE is comparable to
that of the pre-antibiotic era, at 15-30 patients/1
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million inhabitants/yedf7]. The incidence of IE
on prosthetic valves is increasing, reaching 30%
[2]. The risk of IE developing on prosthetic
valves is 1% in the first 12 months and 20-30%
in the first 60 months. The aortic valve is most
frequently affected. In the case of IE on native
valves, the most affected are the mitral valve
(45-55%), followed by the aortic valve (35-
40%) and the tricuspid valve (18-20%).

In our study preexisting valvular heart
disease was observed in 80% of patients using
echocardiography. Generally, sensitivity of
transthoracic echocardiography is around 60%,
and its specificity for vegetations is around 90%
[6, 7]. Also transesophageal echocardiography
is essential in the diagnosis of IE and its com-
plications; a negative result does not exclude
the diagnosis of endocarditis [1, 2, 7].

In the studied groupStaphylococcus
aureuswas the most frequent pathogen (9 pa-
tients); other studies [5, 6] show a lower fre-
qguency (22%).

A particular characteristic of the study
group is the high number of patients (12) in
whom the aortic valve was involved, when IE is
present on native valves.

Blood cultures were positive in 70% of
patients, compared with other studies [4, 6]

Figure 6. Aortic ring abscess, transesophageal
examination
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which report percentages of up to 90%. This
was probably due to prior antibiotic treatment.
MRSA was involved in 5 patients, 4 of which
were community acquired and 5% hospital ac-
quired infections, following invasive proced-
ures. MRSA was present mainly in immunode-
pressed patients (chronic renal disease, dia-
betes, chronic hepatopathy).

Compared with other etiologies, in the
course of sepsis, staphylococci were respons-
ible for most secondary sepsis-related respirat-
ory and cutaneous complications.

Systemic embolism (pulmonary, splen-
ic, limb, central nervous system) generally oc-
curs in 25-50% of IE patients. In our study it
was present in 1 patient, affecting the CNS. The
evolution of patients under empirical and tar-
geted antibiotic treatment was slowly favorable.
Mortality in the studied group was 15%, com-
parable with literature data reporting mortality
rates of 18-20% for community IE and 25-50%
for nosocomial IE [1, 2, 6, 7].

Conclusions

The symptoms of IE were polymorphic
and not always specific, but echocardiography
led to a correct diagnosis in 70% of patients, al-
lowing an early and proper antibiotic treatment.
Infective endocarditis affected 11 patients
younger than 50 years in the studied group.

Staphylococcus aureuwias the most
frequently involved pathological agent (9 pa-
tients). We noticed MRSA was present in 4 pa-
tients with community acquired infections.

The aortic valve was the most fre-
quently affected (12 patients). The incidence of
IE on prosthetic valves was low (2), compared
with its incidence on native valves (18).

Surgical intervention was necessary in
7 patients. Mortality rates were low.

Abbreviations

AoV - Aortic valve
CNS - Coagulase negative staphylococci
IAS - Inter atrial septum
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IE - Infective endocarditis

LA - Left atrium

LV - Left ventricle

MRSA - Methicillin resistanStaphylococcus aureus
MSSA - Methicillin sensitivéStaphylococcus aureus
RA - Right atrium

References

1. Baddour LM, Wilson WR, Bayer AS et al — In-
fective endocarditis: diagnosis, antimicrobial ther
apy, and management of complications: a statement
for healthcare professionals from the Committee on
Rheumatic Fever, Endocarditis, and Kawasaki Dis-
ease, Council on Cardiovascular Disease in the
Young, and the Councils on Clinical Cardiology,
Stroke, and Cardiovascular Surgery and Anesthesia,
American Heart Association: endorsed by the Infec-
tious Diseases Society of Americ&irculation.
2005;111(23):e394-434. Erratum irCirculation.
2005;112(15):237Lirculation. 2007;115(15):e408.
Circulation. 2007;116(21):e547Circulation. 2008;
118(12):e497.

47

2. Bonow RO, Carabello BA, Nishimura RA et al —
2008 Focused Update Incorporated Into the
ACC/AHA 2006 Guidelines for the Management of
Patients With Valvular Heart Disease. A Report of
the American College of Cardiology/American
Heart Association Task Force on Practice Guidelines
(Writing Committee to Revise the 1998 Guidelines
for the Management of Patients With Valvular Heart
Disease)JACC2008, 52(13):e1-142

3. Hill EE, Herijgers P, Herregods MC, Peetermans
WE- Evolving trends in infective endocarditlin
Microbiol Infect 2006;12:5 — 12.

4. Sharaf MA, Shaikh N — Abiotrophia endocardit-
is: case report and review of the literatu@an J
Cardiol, 2005; 21 (14): 1309 — 1311

5. Loupa C, Mavroidi N Boutsikakis | et al — In-
fective endocarditis in Greece: a changing profile.
Epidemiological, microbiological and therapeutic
data.Clin Microbiol Infect 2004;10:556 — 561.

6. Moreillon P, Que YA — Infective Endocarditis.
Lancet 2004; 363(9403):139 — 149.

7. Camm AJ, Luscher T, Serruys PW — The ESC
Textbook of Cardiovascular MedicindBlackwell
Publishing 2006, 671 — 684.



