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�� ABSTRACT

Background: Infective endocarditis (IE) is rarely described among renal transplant recipients.
Methods: We conducted a retrospective study to identify all cases of IE in our renal transplant unit between 

1992 and 2012 to elucidate IE’s clinical features and outcomes. Modified Duke criteria were applied to confirm 
diagnosis and patient evolution was evaluated.

Results: Between 1992 and 2012, our renal transplant unit performed 1065 renal transplants. Seven episodes 
of IE were identified in six patients. Median age at presentation was 59 years and most cases occurred in males 
(71.4%). Blood cultures were negative in 42.9% of patients. Gram positive coccus were the most frequent etiologic 
agents. There were no fungal endocarditis. Aortic valve was involved in all patients. Three patients underwent 
cardiac surgery. Mortality at 30 days and 2 years were 16.7%.

Conclusion: Infective endocarditis in renal transplant patients remains a rare disease. The diagnosis is chal-
lenging considering nonspecific presentation and the high proportion of negative blood cultures.
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�� INTRODUCTION

Infection is the second cause of death among renal 
transplant recipients with graft function preserved1. In 
these patients, infective endocarditis (IE) is a rarely 
described infection with high rates of morbidity and 
mortality2. It remains an underappreciated infection 
– Ruttmann et al showed that 33.3% of transplant 
recipients with IE were diagnosed only at autopsy3.

There is a paucity of published data and, therefore, 
the clinical features and outcome of IE in this particular 
group of patients need to be elucidated.

In this study, we report etiologic agents, clinical fea-
tures, treatment and outcome of IE in renal transplant 
recipients at our center.

�� PATIENTS AND METHODS

We conducted a retrospective study to identify all 
cases of IE occurring at the Renal Transplant Unit of 
the São João Hospital Center from January 1992 to 
December 2012 using the hospital codification system. 
The department registry was also used to ensure that 
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no case was missed. Only cases that met the Duke cri-
teria4 for definite or possible IE were included in this 
study.

Demographic, clinical, microbiological and outcome 
data were obtained using clinical records. Data included 
age, sex, donor source, immunosuppression, time since 
renal transplantation, clinical presentation, valve 
involved, etiologic agent, history of rejection, history 
of valvular heart disease, treatment and outcome at 
30 days, 2 years and at the end of follow‑up. Patient 
evolution was recorded from diagnosis until death, loss 
of follow‑up or end of study (December 2012).

�� RESULTS

In our long‑term single‑center experience from 1992 
to 2012, we found 7 cases of IE in 6 patients. In this 
period of time, our renal transplant unit performed 1065 
renal transplants which corresponds to an IE prevalence 
of 0.66%. Age, sex, time since transplantation, immu-
nosuppression and clinical presentation are listed in 

Table 1; involved valve, etiology, treatment and outcome 
are listed in Table 2.

Median age at presentation was 59 years (range: 
39‑79 years) and median time since transplantation was 
128 months (range: 0‑173 months). All cases occurred 
in deceased‑donor renal transplant recipients. There was 
no history of rejection or previous invasive procedure 
with risk of bacteremia. Three patients had valvular heart 
disease – aortic stenosis in 2 cases (cases 3 and 7 in Table 
2) and mitral insufficiency in another (case 5 in table 2). 
Fever was the most common clinical presentation and 
occurred in all but one case. The aortic valve was involved 
in all patients. In 2 cases, the mitral valve was also affect-
ed. Two patients had embolic events attributed to IE 
(stroke in one and spondylodiscitis in another).

In 42.9% of cases (3 of 7) blood culture results were 
negative. It was not possible to identify an etiologic 
agent in spite of further evaluation with serological 
examinations for infectious by fastidious organisms, 
namely Coxiella burnetii, Bartonella spp, Legionella spp 
and Brucella spp. Further, investigators were not able 
to ascertain prior history of antibiotic treatment.

Table 1

Clinical features of infective endocarditis in renal transplant recipients in our center

Case Age (y)/Sex Time since transplantation (m) Immunosuppression Clinical presentation

1 67/M 132 PDN+TAC+MMF Stroke

2 52/M 12 PDN+CsA+MMF Fever

3 77/M 156 PDN+CsA Fever

4 39/F 0 PDN+CsA+MMF Fever+ New murmur+CHF

5 50/M 5 PDN+TAC+MMF Fever+CHF+Spondylodiscitis

6 59/F 128 PDN+CsA+MMF Fever+Hipotension

7 79/M 173 PDN+CsA Fever

y = years; m = months; M = male; F = female; PDN = prednisolone; TAC = tacrolimus; MMF = mycophenolate mofetil; CsA = cyclosporine; CHF = congestive heart failure

Table 2

Etiology, treatment and outcome of infective endocarditis in renal transplant recipients in our center

Case Valve involved/Type of valve Organism Treatment Outcome (30d) Outcome (2y)
Outcome (end of study 

period)

1 Aortic/Native NI Vanc+Mero Alive Alive Dead (at 26 mo f.u.)

2 Aortic/Native Staphylococcus capitis Lin+Surg Alive Alive Alive (with 51 mo f.u.)

3 Aortic/Prosthetic (biological) Streptococcus viridans Vanc Alive Dead Death (at 17 mo f.u.)

4 Aortic+Mitral/Native NI Lin+Amic+Surg Alive Alive Alive (with 105 mo f.u.)

5 Aortic+Mitral/Native Enterococcus faecalis Vanc+ Surg Alive Alive Alive (with 61 months of f.u.)

6 Aortic/Native NI Amp+Gen Alive Alive Alive (with 73 months of f.u.)

7 Aortic/Prosthetic (biological) Pseudomonas aeruginosa Vanc+Pip/taz Dead Dead Dead (at 15 d)

d = days; y = years; NI = not identified; Vanc = vancomycin; Mero = meropenem; Lin = linezolid; Amic = amikacin; Surg = surgery; Pip/taz = piperacillin/tazobactam; Amp = ampicillin; 
Gen = gentamicin; mo = months; F.u. = follow‑up.
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Gram positive coccus were the most frequent etio-
logic agents – Staphylococcus capitis, Streptococcus 
viridans and Enterococcus faecalis, one case each. In 1 
patient, IE was due to Pseudomonas aeruginosa. In 3 
cases transthoracic echocardiogram was negative and 
subsequent transesophageal echocardiogram revealed 
echocardiographic findings positive for IE – vegetations 
in 1 patient (case 1) and abscess in the others (cases 
3 and 7). The proportion of negative transthoracic 
echocardiogram was 42.9% (3 negative results in 7 
cases) in our series.

Treatment included antibiotics, and surgery was 
needed in 3 patients – one patient was submitted to 
aortic valve replacement; two patients to aortic and 
mitral valve replacement. Antibiotic treatment duration 
was 4‑6 weeks.

In one case (case 7), renal allograft function was lost 
due to sepsis and the patient died with a failed trans-
plant. Of the remaining cases, three had reversible 
acute allograft dysfunction and three had no allograft 
dysfunction.

There was one case of recurrent IE (case 7) 17 
months after the initial episode (case 3).

At 30 days of follow‑up, mortality was 16.7% (1 
death in 6 patients). In the long‑term, at 2 years of 
follow‑up, mortality was 16.7% (1 death in 6 patients). 
At the end of study period, with a median follow‑up 
time of 51 months (range: 0.5‑105 months), the cumu-
lative mortality was 33.3% (2 deaths in 6 patients). 
The patient referred to as case 1 died 26 months after 
IE episode due to trauma and so not directly clinically 
related to IE.

�� DISCUSSION

Infective endocarditis in renal transplant recipients 
may be difficult to diagnose. In these patients, clinical 
features of IE remain to be elucidated. The classic mani-
festations of IE such as new murmur and splenomegaly 
are usually not seen5,6. Fever may be lacking or it can 
be attributed to causes other than IE5,6. However, in 
our study, 85.7% of cases (6 of 7 cases) had fever on 
presentation. Also, the most recent published series 
of renal transplant recipients with IE demonstrated that 
fever occurred in 100% of patients7. Infective endocar-
ditis should be considered in renal transplant recipients 
with fever without other obvious cause.

As a recent case report helps to highlight8, we have 
to keep in mind that vascular access for hemodialysis 
(including nonfunctioning arteriovenous grafts) should 
be considered as the possible origin of the infection. 
Fluorodeoxyglucose‑positron emission tomography/
computed tomography (FDG‑PET/CT) scan is useful for 
the identification of extra‑cardiac infection sites in 
patients with IE.

The most common cause of IE in renal transplant 
recipients remains to be clarified. In previous studies, 
Staphylococcus aureus2,3 and Streptococcus spp9 were 
the most frequent etiology. However, in Farahani´s 
series, the most frequent cultured organism was Ente-
rococcus spp and it was responsible for 31% of cases7. 
In our series, we couldn´t identify a most frequent agent. 
The causative organisms were Staphylococcus capitis, 
Streptococcus viridans, Enterococcus faecalis and Pseu-
domonas aeruginosa, one case each. To our knowledge, 
endocarditis due to Staphylococcus capitis has not yet 
been reported in renal transplant recipients.

Fungal endocarditis is considered more frequent in 
solid organ transplant recipients than in the general 
population. Former series showed a prevalence of fun-
gal endocarditis varying between 14.8%3 and 28%2 in 
these immunosuppressed patients while in the general 
population fungal endocarditis is rare and corresponds 
to only 2% of cases10. However, in our series, there 
was no endocarditis due to fungal infection. It is unlikely 
that we missed a fungal endocarditis because our 
patients responded well to antibiotic treatment without 
antifungal therapy. This absence of fungal endocarditis 
in our series could be explained by a very small number 
of patients with IE in the first 30 days after transplanta-
tion. Paterson and colleagues showed that in solid organ 
transplant recipients with IE, fungal infections predomi-
nated within 30 days of transplantation, while bacterial 
infection caused most cases after this time2. Farahani´s 
series also showed no cases of fungal endocarditis7. 
As 2 recent studies in this field have not shown any 
case of fungal endocarditis, we can speculate that mod-
ern improved care of renal transplant recipients, with 
a tighter surveillance of patients and avoidance of 
excessive immunosuppression, is responsible for this 
lack of fungal endocarditis in two series of this decade. 
Also, in our series, transplant recipients had no history 
of rejection and the consequent higher degree of 
immunosuppression.

In the general population, blood‑culture negative 
infective endocarditis (BCNIE) occurs in 2.5‑31% of all 
cases of IE and is due most commonly to prior antibiotic 
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administration11. Another cause of BCNIE is infection 
by fastidious organisms with limited proliferation under 
conventional culture conditions or requiring specialized 
tools for identification. These organisms may be more 
common in patients with renal failure and immuno-
compromised states12. In our study, BCNIE was respon-
sible for 42.9% of cases, which might reflect the higher 
proportion of these organisms in transplant patients, 
although the retrospective nature of our study did not 
allow us to exclude prior antibiotic treatment. In renal 
transplant recipients, BCNIE had been reported in 19‑33 
% of cases7,9.

In line with Farahani´s findings, the aortic was the 
most frequent involved valve7. In our series, all patients’ 
aortic valves were affected. However the exact degree 
to which the aortic valve is involved in renal transplant 
recipients with IE remains to be clarified. Our higher 
frequency of aortic involvement cannot be explained 
by preexisting aortic valve disease as only 2 patients 
had a history of aortic disease. Also, valvular disease 
has not been conclusively linked as an independent 
predictor of endocarditis in transplant patients. In a 
study involving 27 solid organ transplant recipients with 
IE, only 3 patients had underlying structural valve dis-
ease as the predisposing factor3. In line with Paterson 
and Ruttmann2,3 we think that a history of valve disease 
may be a less relevant factor in the immunocompro-
mised transplant patients compared with the general 
population.

Interestingly, there was no case of mural endocar-
ditis, which probably reflects the absence of fungal 
endocarditis in our series. In the Paterson series of 46 
solid organ transplant recipients with IE, of the 8 cases 
caused by Aspergillus, only one had valve involvement; 
the remaining fungal infections affected the mural 
endocardium rather than the valvular endocardium2.

Infective endocarditis is known to be more frequent 
in men than women12‑14. The male:female ratio is ≥ 
2:1 in all epidemiological studies12. Similarly, in our 
study, there were 5 cases of IE in male renal transplant 
recipients but only 2 cases in their female counterparts. 
It suggests that the higher risk of IE in males is also 
present in the transplanted population. It remains to 
clarify this lower susceptibility of women to develop 
valve infection, although hormone differences have 
been suggested13.

The treatment of IE in renal transplant recipients 
includes administration of appropriate antibiotics 

and cardiac valve surgery in selected cases15. A high 
index of suspicion is essential for early diagnosis and 
adequate antibiotic treatment. There are no specific 
recommendations for the treatment of IE in this par-
ticular group of patients. Until we have studies spe-
cifically designed to evaluate the treatment of IE in 
renal transplant recipients, we suggest following the 
recommendations for the general population, keep-
ing in mind the specificities of this group of patients. 
The antibiotics dose should be adjusted for the level 
of renal function and it is necessary to be aware of 
interactions with immunosuppressive drugs and to 
avoid nephrotoxic agents. It is also important to 
monitor blood levels of both antibiotics and immu-
nosuppressive drugs that might help to achieve 
adequate antibiotic therapeutic levels and at same 
time avoid the risks of excessive or inadequate 
immunosuppression.

Limited data are available regarding the mortality 
of renal transplant recipients with IE in recent years. 
The mortality of IE in renal transplant recipients has 
been reported to be 16‑41% in hospital7,9 and 42.2% 
at 2 years9. In our study, mortality at 30 days and at 2 
years was 16.7%. This lower mortality in our study could 
be due to an aggressive diagnostic and therapeutic 
approach to patients with fever or other symptoms or 
signs compatible with IE (including blood cultures, tran-
sthoracic echocardiogram and transesophageal 
echocardiogram in selected cases, immediate large
‑spectrum antibiotherapy) along with awareness that 
IE is a rarely described but feared complication in renal 
transplantation. It is worth noting that in solid organ 
transplant recipients, 33.3% to 58% of patients were 
diagnosed only at autopsy2,3. Also in our series the 
only death reported at 30 days and 2 years refers to 
the oldest patient (a 79‑year‑old man), with prosthetic 
aortic valve. In the general population, older age and 
prosthetic valve IE are known predictors of poor out-
comes in IE12. The mortality and its risk factors of IE in 
renal transplant recipients can only be elucidated by 
prospective studies specifically designed to answer this 
question.

Solid organ transplant recipients have a 171‑fold 
risk of IE compared to the general population and 
the differences in organ‑specific incidence are not 
statistically significant3. There are many suggested 
risk factors3,5,9,16: immunosuppression, frequent 
hospitalization, invasive procedures, uremia, time in 
renal replacement therapy before transplantation, 
hospitalization due to valvular heart disease, donor 
age, patient age and diabetes. In our series, all cases 
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of IE occurred in patients that were on calcineurin 
inhibitor as immunosuppressor – 5 on cyclosporine 
and 2 on tacrolimus. We believe that this seeming 
association with cyclosporine is only a reflection of 
our unit’s immunosuppression protocol during a given 
period. As our study helps to highlight, there are many 
questions to answer. Risk factors, clinical features, 
mortality and predictors of outcome remain to be 
clarified. Keeping that in mind and given the scarcity 
of published cases of IE in renal transplant recipients 
as well as the retrospective nature of all studies, the 
authors suggest an international, multicenter pro-
spective study, perhaps endorsed by an international 
recognized society in the field of transplantation, to 
elucidate the characteristics of IE in renal transplant 
patients. At the very least, it could augment aware-
ness of this potentially fatal disease in this particular 
group of patients.

The limitations of this study should be noted. The 
number of renal transplant patients with IE was small. 
It is a retrospective study that shows the clinical results 
of IE in just one transplant center.

In conclusion, IE in renal transplant patients is a seri-
ous, potentially fatal disease. Its clinical features remain 
to be elucidated. It should be suspected in renal trans-
plant recipients with fever without other obvious cause. 
The prognosis is poor and greater awareness of this 
condition is necessary.

Disclosure of potential conflicts of interest: none declared.
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