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Introduction and objectives. Characteristics of
isolated right-sided endocarditis in patients without a
pacemaker and who are not intravenous drug users
(IVDU) are poorly understood. The aim of this study was
to investigate the current frequency of this entity and
describe its clinical, microbiological, echocardiographic
and prognostic profile.

Methods. We have prospectively analyzed 17
consecutive cases of isolated right-sided endocarditis in
non-1IVDU who did not have a pacemaker, out of a total of
583 consecutive episodes of endocarditis (2.9%).

Results. Mean age was 38(15) years; 11 of the 17
patients were men. Almost half of the patients had at
least one predisposing disease. An intravascular catheter
was the most frequent port of entry (35%). The most
common signs and symptoms on admission were fever,
dyspnea, septic pulmonary embolisms, pleural effusion,
and right-sided heart failure. The most frequent
microorganism was Staphylococcus aureus (41%). In
most cases (82%) the infection was located in the
tricuspid valve. Recurrent pulmonary embolisms were the
most frequent complication and the main cause for
surgery, which was needed in 5 patients (29%). Two
patients died during hospitalization (12%), both from
septic shock. During follow-up 1 patient died of unknown
causes 1 month after discharge, and other relapsed
3 months after discharge.

Conclusions. Isolated right-sided endocarditis should
be included in the differential diagnosis of patients with
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febrile syndrome, respiratory symptoms and predisposing
disease, even when they do not have a pacemaker and
are not IVDU. The presence of intravascular catheters

and Staphylococcus bacteriemia should heighten
suspicion of endocarditis.
Key words: Right-sided endocarditis. Pulmonary

embolisms. Staphylococcus aureus. Right-sided heart
failure.

Endocarditis derecha aislada en pacientes
no adictos a drogas por via parenteral

Introduccion y objetivos. La endocarditis derecha ais-
lada es una entidad poco conocida cuando afecta a pa-
cientes no portadores de marcapasos y no adictos a dro-
gas por via parenteral (ADVP). Nuestro objetivo es
estudiar la frecuencia actual de esta entidad y describir
su perfil clinico, microbiolégico, ecocardiografico y pro-
nostico.

Métodos. Hemos analizado 17 casos de endocarditis
derecha aislada en pacientes no ADVP y no portadores
de marcapasos, de un total de 583 episodios consecuti-
vamente diagnosticados de endocarditis infecciosa (3%).

Resultados. La media de edad fue 38 + 15 afios y 11
pacientes eran varones. El 47% de los pacientes presen-
taban alguna enfermedad predisponente. El catéter intra-
vascular fue la puerta de entrada més frecuente (35%).
Los sintomas y signos mas comunes al ingreso fueron
fiebre, disnea, embolia pulmonar séptica, derrame pleural
e insuficiencia cardiaca derecha. El microorganismo mas
frecuente fue Staphylococcus aureus (41%). La mayoria
de los casos asentaron en la valvula tricspide (82%). La
embolia pulmonar recurrente fue la complicaciéon mas fre-
cuente y la principal causa de cirugia, que fue precisa en
5 (29%) casos. Fallecieron 2 (12%) pacientes, ambos por
shock séptico. En el seguimiento, 1 paciente falleci6 al
mes del alta por causa desconocida y 1 present6 una re-
caida al tercer mes.

Conclusiones. La endocarditis derecha aislada debe
incluirse en el diagnoéstico diferencial de pacientes con
sindrome febril, sintomas respiratorios y alguna enferme-
dad predisponente, aunque no sean portadores de mar-
capasos o ADVP. La presencia de catéteres intravascula-
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res y la bacteriemia por estafilococos refuerzan la sospe-
cha de endocarditis en estos pacientes.

Palabras clave: Endocarditis derecha. Embolia pulmo-
nar. Staphylococcus aureus. Insuficiencia cardiaca dere-
cha.

ABBREVIATIONS

IVDU: intravenous drug use

INTRODUCTION

Right-sided endocarditis is a well-defined clinical
entity in patients with a history of intravenous drug use
(IVDU) or who have a pacemaker or other intracardiac
device.'* Its clinical presentation and treatment differ
from those of left-sided endocarditis,'* and its prognosis
is more favorable, as many patients can be cured with
medical treatment alone'* or with surgical device
extraction in pacemaker endocarditis.* Fever associated
with a history of IVDU or use of a pacemaker should
raise suspicions of endocarditis, which can be confirmed
with blood cultures and echocardiography.

Isolated right-sided endocarditis in the absence of a
history of IVDU or in patients without a pacemaker is a
poorly-understood entity. Most published reports of this
disease consist of old descriptions of single cases.”” The
largest series, described by Nandakumar et al}®
summarized the characteristics of 29 cases of tricuspid
valve endocarditis in non-IVDU patients published by
various authors during the last decades of the previous
century. The study by Naidoo’ analyzed 15 cases of right-
sided endocarditis in non-IVDU patients; however, this
was a retrospective analysis that also included cases of
left-sided endocarditis.

Information is thus lacking on the clinical profile and
prognosis for right-sided endocarditis in patients without
a pacemaker and without a history of IVDU. The aim of
the present study was to investigate the current frequency
of this entity and describe its clinical, microbiological,
echocardiographic, and prognostic profile.

METHODS

We analyzed 583 episodes of endocarditis consecutively
diagnosed between 1996 and 2006 in the cardiology and
cardiac surgery unit at four tertiary centers in accordance
with the Duke criteria (to 2002) or modified Duke criteria!®
(2003 to 2006). Of the 93 episodes located in the right
side of the heart (16%), 44 occurred in an intracardiac
device (47%), 32 occurred in patients with [IVDU (35%)),
and 17 in patients with no history of IVDU and who did
not have a pacemaker (18%). These 17 patients constituted
the study group for the present report (2.9% of the total
cohort in our series). Figure 1 shows the distribution of
our population.

For each patient we used the same protocol to record
information prospectively starting on the day of hospital
admission. The protocol covered 90 wvariables':
19 epidemiologic, 8 clinical, 10 analytical, 4 radiographic,
6 electrocardiographic, 13 microbiological, 16
echocardiographic, and 14 follow-up characteristics. For
all patients we recorded the findings from at least 1 physical
examination, 1 electrocardiogram, 1 chest x-ray, 1 urinalysis,
3 blood cultures on admission, 3 blood cultures 48 hours
after the start of antibiotic treatment, and 1 transthoracic
and transesophageal echocardiogram. Empirical antibiotic
treatment was started after blood cultures were taken if the
patient’s clinical status so required, and treatment was
amended if necessary according to the results of blood
cultures and the antibiogram. If blood cultures after 72
hours were negative, specific serological tests were done
for Chlamydia, Brucella, Q fever, Legionella, and
Mycoplasma.

583 Endocarditis

! : !

44 Pacemaker 32 VDU 17 Without IVDU or
(47%) (35%) Pacemaker (18%)

93 Right 13 Right 27 Without 450 Left
(16%) and Left (2%) Echocardiographic (77%)
| Signs (5%)

Figure 1. Distribution of our
population.  IVDU indicates
intravenous drug use.
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Definition of Terms

Health care-associated infective endocarditis was
defined as either nosocomial infection or nonnosocomial
health care-associated infection. Endocarditis was
considered nosocomial when developed in a patient
hospitalized for more than 72 hours prior to the onset of
signs and symptoms consistent with endocarditis.
Nonnosocomial health care-associated infective
endocarditis was defined as endocarditis in outpatients
with extensive health care contact (permanent devices
for intravenous treatment, hemodialysis catheters, etc).
Episodes diagnosed at the time of admission (or within
72 hours of admission) in patients not fulfilling the criteria
for health care-associated infection were considered
community-acquired.

We considered early prosthetic endocarditis as that
occurring within the first year after surgery.'? The disease
was considered acute onset when the time between
appearance of symptoms and admission was no longer
than 15 days. Renal failure was defined as the presence
of serum creatinine concentration higher than 2 mg/dL.
Chronic anemia was defined as a hemoglobin
concentration <9 g/dL. documented during at least 1 year
before hospitalization. We considered any treatment able
to diminish cellular or humoral immunity to constitute
immunosuppressive treatment. Echocardiographic criteria
for vegetations, abscess, pseudoaneurysm, and fistula
were as described in an earlier publication.'?

Indications for surgery included heart failure refractory
to medical treatment, fungal endocarditis, repeated embolism
with persistent vegetations on echocardiography, and
uncontrolled infection, defined as persistent bacteriemia
or fever of more than 7 days’ duration despite appropriate
antibiotic treatment, once other foci of infection were ruled
out.

Statistical Analysis

We report a descriptive analysis of epidemiologic,
laboratory, radiographic, electrocardiographic,
microbiological, echocardiographic, and follow-up
variables in 17 patients without IVDU and without a
pacemaker who had isolated right-sided endocarditis.
Continuous variables are expressed here as the mean
(standard deviation) or median and interquartile range,
and categorical variables are reported as the absolute
value and percentage. All data were analyzed with SPSS
software, v. 12.0 (SPSS Inc., Chicago, IL, USA).

RESULTS

Epidemiological and Clinical Findings

Mean age was 38 (15) years (range, 20 to 61 years),
and 11 patients were men. Infection was nosocomial in
7 patients, community-adquired in 7 and nonnosocomial

Revilla A et al. Right-Sided Valvular Endocarditis in Non IDVU or Pacemaker

health-care associated in 3. The port of entry was
determined for 11 patients as: intravascular catheter in
6 patients, genitourinary procedures (curettage for septic
abortion) in 3, previous cardiac surgery (aortic valve
replacement) in 1, and septic shoulder joint effusion
in 1. Antecedents of heart disease were documented in
4 patients: 2 had a prosthesis (1 aortic mechanical
prosthesis and 1 biological tricuspid valve prosthesis),
and 2 had congenital heart disease (ventricular septal
defect in 1, and tetralogy of Fallot in 1). Three patients
had a history of previous episode of endocarditis (1
aortic endocarditis and 2 tricuspid endocarditis).
Predisposing diseases or disorders were found in 8 patients
(47%): immunodepression in 4, chronic anemia in 3,
diabetes mellitus in 3, immunodepressive treatment in 3,
chronic renal failure in 3, and cancer in 3. In 5 patients
there was more than one predisposing disease. In most
patients the onset was acute, and only 2 patients had
symptoms of more than 2 months’ duration. In 13 episodes
(76%) the patient had received antibiotic treatment prior
to the diagnosis of endocarditis, to treat febrile syndrome
usually attributed to respiratory infection.

The most frequent symptoms on admission were fever
(n=15) and dyspnea (n=5). Three patients were admitted
in septic shock, and 3 others had clinical signs of right
heart failure. Chest x-ray showed cardiomegaly in
9 patients, septic pulmonary embolism in 7, pleural
effusion in 6, and left heart failure in 2.

Microbiological Findings

Blood cultures were positive on admission in 14
patients, and became positive within 48 hours in
1 patient. In 2 patients no causal microorganism could
be identified, both were receiving antibiotic treatment
when blood cultures were obtained. After 48 hours of
antibiotic treatment, blood cultures became negative
in 13 patients. The microorganism isolated most
frequently was Staphylococcus aureus (n=7; 41%),
(methicillin-sensitive in 4 patients, methicillin-resistant
in 3). Table shows the microbiological profile of our
17 patients.

Echocardiographic Findings

Endocarditis was located on the tricuspid valve in 14
patients (82%). In the remaining patients it was located
in the superior vena cava, in a ventricular septal defect,
and as early prosthetic endocarditis on a biological
tricuspid valve prosthesis. None of the episodes involved
more than one valve. All patients had vegetations on
transesophageal echocardiogram, and most vegetations
were large—(13 [7]) mm x (8 [6]) mm; area, 87 (65) mm>*—
and highly mobile (Figure 2). However, the appearance
of perivalvular complications was rare (3 fistulas). Valve
rupture occurred in 1 case, and severe tricuspid valve
regurgitation in 12 patients.
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Summary of Clinical Characteristics and Course in Our Patients

Patient Age Sex Predisposing Disease Port of Entry Causative Microorganism Complications Surgery  In-hospital Death
1 38 W 0 Septic abortion MSSA Recurring PE + 0
2 54 W Chronic anemia, Intravascular catheter MSSA PE, complete AVB 0 0
chronic RF
3 54 M 0 Aortic valve replacement MRSA 0 0 0
4 22 M 0 Intravascular catheter MRSA De novo RF, PE 0 0
5 33 M ID - MSSA De novo RF 0 0
6 20 W 0 Septic abortion Negative RHF on admission,  + 0
recurring PE
7 30 M 0 - S bovis Pl + 0
8 26 W 0 Septic abortion Negative Recurring PE + 0
9 26 M ID, IDt, cancer Intravascular catheter Candida albicans 0 0 0
10 58 M 0 Local infection MRSA 0 0 0
11 53 M DM - Kleibsiella pneumoniae 0 0 0
12 53 W 0 - S agalactiae SS on admission 0 +
13 22 M 0 - S oralis RHF on admission,  + 0
PI, refractory RHF
14 61 M Chronic anemia, Intravascular catheter CNS RHF on admission, 0 0
DM, cancer SS on admission
15 34 M ID, IDt, chronic RF - MSSA 0 0 0
16 39 M Chronic RF, ID, IDt, Intravascular Polymicrobial (CNS, Evolutive LHF, 0 +
DM, cancer catheter Pseudomonas sp, SS on admission
Candida albicans)
17 22 M Chronic anemia  Intravascular catheter Propionibacterium PE 0 0
acnes

AVB indicates atrioventricular block; CNS, coagulase-negative Staphylococcus sp; DM, diabetes mellitus; ID, immunodepression; IDt, immunodepressive treatment;
LHF, left heart failure; M, man; MSSA, methicillin-sensitive Staphylococcus aureus; MRSA, methicillin-resistant Staphylococcus aureus; PE, pulmonary embolism;
PI, persistent infection; RF, renal failure; RHF, right heart failure; SS, septic shock; W, woman.

Clinical Course

During hospital stay, left heart failure developed in
1 patient (because of fluid overload in a patient on
hemodialysis with diminished left ventricular function),
2 patients developed de novo renal failure, and 1 patient
developed complete atrioventricular block.

Anemia was frequent in our patients, and only 3 had
hemoglobin concentration on admission higher than
12 g/dL. In 10 patients the concentration was <10 g/dL,
and in 7 the value was <9 g/dL. Microscopic hematuria
was also common, occurring in 8 patients (44%).

Heart surgery was needed in 5 patients (29%): 3 for
recurring pulmonary embolisms despite appropriate
treatment, with persistence of large, mobile vegetations
on echocardiography, and 2 for persistent infection
(1 patient also had right heart failure that failed to respond
to treatment). Surgery consisted of debridement and
tricuspid valve repair in 3 cases, and valve replacement
in 2 cases (1 mechanical prosthesis and 1 biological
prosthesis). One patient required implantation of a
permanent epicardial pacemaker because of complete
atrioventricular block.

Median duration of the hospital stay was 37 days (IQR,
30-63 days). During hospitalization, 2 patients died, both
from septic shock. One patient died 24 hours after
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diagnosis after a 1-month history of febrile syndrome
that was treated unsuccessfully outside the hospital. The
other patient had metastatic cancer and terminal kidney
failure, and reported febrile syndrome of 2 months’
duration treated unsuccessfully with antibiotics prior to
diagnosis. In-hospital mortality was thus 12%. With
regard to the prognosis, mortality in non-IVDU patients
without a pacemaker who had isolated right-sided
endocarditis was lower than in the group with left-sided
endocarditis (11% vs 33%; P=.006)

Post-discharge follow-up of 11 patients lasted a median
of 344 days (range, 180-1227 days). One patient died 1
month after discharge from unknown causes, and 1 patient
with tricuspid valve endocarditis due to Propionibacterium
acnes relapsed after 3 months; all other patients remained
free of symptoms. Table summarizes the clinical
characteristics in our 17 patients.

DISCUSSION

Right-sided endocarditis is often associated with
intracardiac devices or a history of IVDU, and many
published studies have reported these 2 forms of
presentation of the disease.!* However, the appearance
of right-sided endocarditis in a patient with neither of



Figure 2. Transthoracic echocardiogram
in a patient with tricuspid valve endocarditis.
Large vegetation (arrow) that cause severe
valvular regurgitation.

LA indicates left atrium; RA,
atrium; RV. right ventricle.

right

these 2 antecedents has rarely been reported, probably
because of the low incidence of the disease in such
patients. In fact, our search of the literature located only
older reports of single cases.’” The present study reports
findings in the first prospective series to date of non-
IVDU patients without a pacemaker who had right-sided
endocarditis.

Although the frequency of right-sided endocarditis in
the type of patient reported here was low considering the
entire group of patients with endocarditis (18% of all
patients with right-sided endocarditis, 3% of all patients
with endocarditis in our series), the frequency was higher
than initially expected, especially in light of the fact that
more than half the cases occurred in apparently healthy
patients with no predisposing disease. The actual
frequency is probably higher than we found, for 2 reasons.
The manifesting symptoms of right-sided endocarditis
are similar to those of respiratory infection (fever, dyspnea,
and pulmonary infiltration), making misdiagnosis likely.
Also, because the clinical condition improves with
antibiotic treatment, many cases of right-sided endocarditis
remain undiagnosed. This explains why most patients in
our series received antibiotic treatment before they were
correctly diagnosed. Moreover, the actual incidence of
the disease may be underestimated because most studies
have involved patients with complex endocarditis or
whose disease showed a poor clinical course, and who
were therefore referred to reference centers.!* This issue
might represent a selection bias, so that our conclusions
should only be pertinent to populations similar to ours.

In general, isolated right-sided endocarditis in non-
IVDU patients without a pacemaker occurs in young
patients.”!* The presence of one or more predisposing
factors (immunodepression, renal failure or cancer) is
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not infrequent. In such patients, fever does not usually
suggest a diagnosis of endocarditis, but instead points
toward other types of infection (eg, respiratory or
abdominal), and this can further delay the diagnosis.
Right-sided endocarditis should therefore be included in
the differential diagnosis in young patients with fever
and a predisposing disease.

In most cases the port of entry of the infection could
be identified. The most frequent port was via an
intravascular catheter, and in fact the possibility of
developing endocarditis because of a central venous
catheter was noted previously.'’ Vascular catheters are
the main source of bacteriemias, especially infections
caused by staphylococci,!® which were the
microorganisms found most frequently in our series.

Delays in the diagnosis are the result, in part, of the
fact that the Duke criteria are not appropriate for patients
with right-sided endocarditis (ie, the sensitivity of these
criteria for detecting the disease is low), and according
to many authors the criteria need to be modified.!”!®
A series of major and minor criteria have been proposed
for the diagnosis of right-sided endocarditis.!” Right-
sided endocarditis is not manifested clinically with the
classic signs of left endocarditis,’ but with respiratory
symptoms. Chest x-ray will frequently reveal septic
embolisms and pleural effusion. Because respiratory
signs and symptoms predominate, patients are often
diagnosed as having pneumonia.>® The combination of
pulmonary infiltrates and renal disease may lead to a
suspicion of vasculitis.® Pulmonary embolisms are
frequent in patients with right-sided endocarditis and
might delay the diagnosis of the disease if they are
considered as cause of the endocarditis instead of its
manifestation. Fever is also a common finding within
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the first days after a pulmonary embolism, but is rarely
very high and prolonged. Therefore, in patients with
pulmonary embolism and high, mantained or recurrent
fever or with high levels of inflammatory markers, other
etiologies of the febrile syndrome should be ruled out,
for example right-sided endocarditis, specially in patients
with risk factors (central venous catheters, alcoholism,
cancer, previous heart disease, etc).!’

It has been suggested that right-sided endocarditis
should be suspected in the presence of the so-called
“tricuspid syndrome”: recurrent respiratory events,
anemia, and microscopic hematuria.® The present study
corroborates this association, as 24% of our patients had
the tricuspid syndrome, and 65% had at least 2 of its
3 components. The appearance of renal alterations in
patients with infective endocarditis is frequent, and these
alterations can manifest as a variety of complications of
varying clinical significance. The most common renal
manifestation is hematuria or proteinuria (or both),
and the most frequent pathological finding is
glomerulonephritis, which is usually proliferative and
diffuse or vasculitic.?!

Blood cultures were positive in most patients. In our
series the most frequent causal microorganism was
Staphylococcus aureus, as also reported in earlier series.®’
Staphylococcus bacteriemia is more often associated with
endocarditis than with pneumonia,’ so identification of
this organism increases the need to rule out endocarditis,
especially in patients with predisposing diseases or an
intravascular catheter. Interestingly, fungi were rarely
identified as the causal agent despite the fact that most
of our patients had received previous antibiotic treatment,
were immunosuppressed, or had an intravascular catheter.
Streptococcus viridans was notably absent, as in an earlier
study.® Cases of right-sided endocarditis that remained
undiagnosed because they were confused with respiratory
infections (and improved with antibiotic treatment) were
probably caused by nonaggressive germs such as
streptococci. This would explain why Staphylococcus
aureus was the most frequent microorganism in our series,
as those infections caused by more aggressive germs are
only diagnosed when the patient fails to improve with
treatment for pneumonia.

Vegetations were a constant finding in our patients.
Moreover, these formations were large as a result of the
lower pressure exerted by the right heart chambers, which
allows vegetations to grow larger than on the left side.?
Many studies have associated large, mobile vegetations
with a high incidence of embolisms,?*-** which may
explain the frequent presence of pulmonary embolisms
in our series.

In most of our patients the clinical course was
satisfactory with medical treatment alone. Surgery was
needed in 29% of the patients, a proportion lower than
in earlier series® probably because of improvements in
antibiotic treatment in recent decades. The reasons for
surgery were similar to those for right-sided endocarditis
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in general.!>%9 All surgical patients had a satisfactory
clinical course. In contrast to the situation in patients
with IVDU, reinfection of the prosthesis is not a frequent
problem in non-IVDU patients.? Only one of our patients
relapsed, after 3 months. Mortality related with the disease
was low, and lower than the mortality associated with
left-sided endocarditis, although the comparison did not
reach statistical significance probably related to the
difference in the sample size between both groups.

CONCLUSIONS

In conclusion, our results indicate that isolated right-
sided endocarditis should be included in the differential
diagnosis in patients with febrile syndrome, respiratory
symptoms and predisposing disease (cancer,
immunodepression, or chronic renal failure), even if they
do not have a pacemaker and have no history of IVDU.
The presence of an intravascular catheter, recent surgical
procedures and staphylococcus bacteriemia should
reinforce the suspicion of right-sided endocarditis. The
prognosis appears to be more favorable than for left-
sided endocarditis.

REFERENCES

1. Moss R, Munt B. Injection drug use and right sided endocarditis.
Heart. 2003;89:577-81.

2. Lopez R, Rodriguez M, Hermida A, Lado FL. Endocarditis del
marcapasos. An Med Interna. 2006;23:187-92.

3. Karchmer AW, Longworth DL. Infections of intracardiac
devices. Cardiol Clin. 2003;21:253-71.

4. de Alarcon A, Villanueva JL. Endocarditis en adictos a drogas
por via parenteral. Endocarditis derecha. Influencia de la
situacion VIH. Rev Esp Cardiol. 1998;51 Supl 2:71-8.

5. Edmond JJ, Eykyn SJ, Smith LD. Community acquired
staphylococcal pulmonary valve endocarditis in non-drug users:
case report and review of the literature. Heart. 2001;86:E17.

6. Clifford CP, Eykyn SJ, Oakley CM. Staphylococcal tricuspid
valve endocarditis in patients with structurally normal hearts and
no evidence of narcotic abuse. QJIM. 1994,87:755-7.

7. Roberts WC, Buchbinder NA. Right-sided valvular endocarditis:
a clinicopathologic study of twelve necropsy patients. Am J Med.
1972;53:7-19.

8. Nandakumar R, Raju G. Isolated tricuspid valve endocarditis in
nonaddicted patients: a diagnostic challenge. Am J Med Sci.
1997;314:207-12.

9. Naidoo DP. Right-sided endocarditis in the non-drug addict.
Postgrad Med J. 1993;69:615-20.

10. Li JS, Sexton DJ, Mick N, Nettles R, Fowler WG Jr, Ryan T, et
al. Proposed modifications to the Duke criteria for the diagnosis
of infective endocarditis. Clin Infect Dis. 2000;30:633-8.

11. Revilla A, Lopez J, Vilacosta I, Villacorta E, Rollan MJ,
Echevarria JR, et al. Clinical and prognostic profile of patients
with infective endocarditis who need urgent surgery. Eur Heart J.
2007;28:65-71.

12. Lopez J, Revilla A, Vilacosta I, Villacorta E, Gonzalez-Juanatey
C, Gomez I, et al. Definition, clinical profile, microbiological
spectrum, and prognostic factors of early-onset prosthetic valve
endocarditis. Eur Heart J. 2007;28:760-5.

13. Graupner C, Vilacosta I, San Roman J, Ronderos R, Sarria C,
Fernandez C, et al. Periannular extension of infective
endocarditis. ] Am Coll Cardiol. 2002;39:1204-11.



. Ruiz M, Anguita M, Zayas R, Tejero I, Torres F, Giménez D, et

al. Endocarditis infecciosa en pacientes no drogadictos sin
cardiopatia predisponente. Caracteristicas diferenciales. Rev Esp
Cardiol. 1994;47:518-22.

. Tsao MM, Katz D. Central venous catheter-induced endocarditis:

human correlate of the animal experimental model of endocarditis.
Rev Infect Dis. 1984;6:783-90.

. Terpenning MS, Buggy BP, Kauffman CA. Hospital acquired

infective endocarditis. Arch Intern Med. 1988;148:1601-3.

. Robbins MJ, Frater RWM, Soeiro R, Frishman WH, Strom JA.

Influence of vegetation size on clinical outcome of right-sided
infective endocarditis. Am J Med. 1986;80:165-71.

. Habib G, Derumeaux G, Avierinos JF, Casalta JP, Jamal F, Volot

F, et al. Value and limitations of the Duke criteria for the
diagnosis of infective endocarditis. ] Am Coll Cardiol. 1999;33:
2023-9.

. Nucifora G, Badano L, Hysko F, Allocca G, Gianfagna P, Fioretti

P. Pulmonary embolism and fever. When should right-sided

Revilla A et al. Right-Sided Valvular Endocarditis in Non IDVU or Pacemaker

20.

21.

22.

23.

24.

infective endocarditis be considered? Circulation. 2007;115:
el73-6.

Sadikoglu B, Bilge I, Kilicaslan I, Gokce MG, Emre S, Ertugrul
T. Crescentic glomerulonephritis in a child with infective
endocarditis. Pediatr Nephrol. 2006;21:867-9.

Majumdar A, Chowdhary S, Ferreira MA, Hammond LA, Howie
Aj, Lipkin GW, et al. Renal pathological findings in infective
endocarditis. Nephrol Dial Transplant. 2000;15:1782-7.

San Roman JA, Vilacosta I, Zamorano JL, Almeria C, Sanchez-
Harguindey L. Transesophageal echocardiography in right-sided
endocarditis. ] Am Coll Cardiol. 1993;21:1226-30.

di Salvo G, Habib G, Pergola V, Avierinos JF, Philip E, Casalta
JP, et al. Echocardiography predicts embolic events in infective
endocarditis. J Am Coll Cardiol. 2001;37:1069-76.

Tischler MD, Vaitkus PT. The ability of vegetation size on
echocardiography to predict clinical complications: A meta-
analysis. ] Am Soc Echocardiogr. 1997;10:562-8.

Rev Esp Cardiol. 2008;61(12):1253-9 1259



