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ABSTRACT 
Introduction: Infective endocarditis in prosthetic heart valves is one of the most 
severe forms of this disease of difficult diagnosis and associated with high mortali-
ty. 
Objective: To describe the characteristics of prosthetic valve endocarditis. 
Method: An observational, descriptive and cross-sectional study was conducted 
from 2006 to 2019 at Hospital Hermanos Ameijeiras. The sample consisted of 40 
patients. Descriptive statistics such as arithmetic mean and standard deviation 
were used for continuous quantitative variables, and percentage for qualitative 
ones. 
Results: The average age of the patients was 54.29+16.07 years old, predominating 
those between 40-49 and 60-69 years old, as well as males (67.5%); the most fre-
quent type of endocarditis was the late one (65%). Oral sepsis (27.5%) and previ-
ous surgery (25%) %) were the most frequent entry points. Negative cultures (40%) 
and coagulase-negative staphylococcus causative agents (25%) and staphylococ-
cus aureus (10%) prevailed. Heart failure (32%) and kidney failure (22.5%) were 
the most frequent complications, and 20% of cases had suture dehiscence. The 
52.5% of patients received surgical treatment and the mortality was of the 30%. 
Conclusions: Late endocarditis predominated, with negative blood cultures and of 
aortic valve prosthesis. Prosthesis dehiscence was the most frequent echocardio-
graphic finding and the heart failure, the most frequent complication. The surgical 
treatment was the most used, and the mortality, adjusted for this disease, was low. 
Keywords: Infective endocarditis, Mechanical prosthetic heart valves, Prosthetic 
valve endocarditis, Mortality 
 
Endocarditis infecciosa en válvulas protésicas 
 
RESUMEN 
Introducción: La endocarditis infecciosa sobre prótesis valvulares cardíacas es 
una de las formas más graves de esta enfermedad, de difícil diagnóstico y asociada 
con elevada mortalidad.  
Objetivo: Describir las características de la endocarditis infecciosa en válvulas 
cardíacas protésicas.  
Método: Se realizó un estudio observacional, descriptivo y transversal desde 2006 
hasta 2019 en el Hospital Hermanos Ameijeiras. La muestra fue de 40 pacientes. Se 
utilizaron estadígrafos descriptivos como la media aritmética y la desviación es-
tándar para las variables cuantitativas continuas y el porcentaje para las cualitati-
vas. 
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Resultados: La edad media de los pacientes fue de 54,29±16,07 años, predomina-
ron aquellos con edades entre 40-49 y 60-69 años (27,5%), así como del sexo mas-
culino (67,5%), y el tipo de endocarditis más frecuente fue la tardía 65%. La sepsis 
oral (27,5%) y la cirugía previa (25%) fueron la puerta de entrada más frecuente. 
Prevalecieron los cultivos negativos (40%) y los agentes causales estafilococos 
coagulasa negativos (25%) y estafilococos áureos (10%). En las complicaciones 
predominaron las insuficiencias cardíaca (32%) y renal (22,5%), y un 20% de los 
casos tuvo dehiscencia de sutura. El 52,5% de los pacientes recibió tratamiento 
quirúrgico y la mortalidad fue del 30%.  
Conclusiones: Predominó la endocarditis tardía, con hemocultivo negativo y de 
prótesis aórtica. La dehiscencia de prótesis fue el hallazgo ecocardiográfico más 
encontrado y la insuficiencia cardíaca, la complicación más frecuente. El trata-
miento quirúrgico fue el más utilizado y la mortalidad, ajustada para esta enferme-
dad, fue baja.  
Palabras clave: Endocarditis infecciosa, Prótesis valvular cardíaca mecánica, En-
docarditis en válvula protésica, Mortalidad 

 
 

 

INTRODUCTION   
 
During 17th and 18th centuries, the first reports of 
patients who died from a disease called “infective 
endocarditis” appeared. According to Grinberg and 
Solimene1, Boillaud was the first one to introduce 
the term “endocardium” and he conceived it as the 
seat of an inflammation that he called “endocardi-
tis”. William Osler studied the disease extensively 
and his contributions to the knowledge of this entity 
led to name it “Osler's disease”1. The infection on 
prosthetic heart valve is a relatively recent condition 
in medicine, since it was not until the second half of 
the 20th century that the heart valve replacement 
surgery with the implantation of prosthesis began2. 

Infective endocarditis is a multi-modal disease, 
secondary to microbial colonization of the valvular 
endothelium, which can lead to the destruction of 
the heart valves, compromise of the adjacent myo-
cardium, development of embolisms from vegeta-
tions and severe persistent sepsis3. The epidemio-
logical profile of the infective endocarditis has con-
siderably changed in recent years; previously, it was 
a condition that affected young adults with heart 
valve diseases (usually rheumatic), but nowadays it 
is more common in older patients who usually suffer 
from it as a result of healthcare related procedures, 
both in patients without previous heart valve com-
promise and those with prosthetic valves4.  

The diagnostic and therapeutic approach has also 
been modified, although mortality remains high4,5. 
Prosthetic valve endocarditis (PVE) is defined when 
the infection is based on any mechanical, biological, 
autologous or heterologous substitute for the native 
valves. It represents 10-30% of all cases of endocardi-

tis and it is one of the most severe forms of this dis-
ease, with an in-hospital mortality of 20-40%4. It is 
estimated to occur in about 1-6% of patients with 
prosthetic valve, with an incidence of 1-3% in the 
first year, and 3-5% at 5 years; it is most frequent 
during the first three months after surgery and then, 
it gradually decreases to a relatively constant rate of 
0.3%-0.6% at 12 months3,4,6.  

Different factors that may predispose to infection 
of the prosthesis have been assessed, although the 
conclusions are not homogeneous among the differ-
ent studies and it is difficult as well to establish 
comparisons due to the variability in the design of 
these7. The factors that have been associated with a 
higher risk of endocarditis are: multiple heart valve 
replacements, valve replacement due to active en-
docarditis, the existence of nosocomial bacteremia 
in the perioperative period, prolonged time of cardi-
opulmonary bypass and male sex3,8. 

PVE can be early or late, the first one being de-
fined by its diagnosis in the first 365 days after the 
surgical procedure, and the late one from day 366 
on, due to microbiological differences observed 
before and after one year after the surgery. Staphy-
lococci, fungi and gram-negative bacilli are the main 
causes of early PVE, while in the microbiology of 
late PVE, staphylococci, oral streptococci and enter-
ococci are the most common microorganisms, be-
having with a microbiological pattern similar to na-
tive valve endocarditis9.  

The diagnosis of PVE is based on the modified 
Duke’s criteria10, and the echocardiographic findings 
are a major criterion for achieving this goal; howev-
er, its diagnostic performance is lower in this dis-
ease, for this reason the use of alternative imaging 
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techniques is recommended in order to assist in the 
assessment of uncertain cases: cardiac computed 
tomography (CT), 18F-fluorodeoxyglucose (18F-FDG) 
positron emission tomography (PET)/computed 
tomography (PET/CT), and cardiac magnetic reso-
nance are diagnosis techniques that constitute a new 
arsenal whose rational use allows optimizing the 
assessment of cases clinically suspicion of endocar-
ditis. The usefulness of these diagnostic tools in-
creases in PVE10,11.  

The best therapeutic option in PVE is still contro-
versial. Although traditionally, the surgical treatment 
is considered the best alternative, the pharmacolog-
ical treatment may be sufficient in some patients. 
Generally, surgery is the option of choice when PVE 
causes severe prosthetic dysfunction or heart fail-
ure; as well, urgent surgery is often equally neces-
sary in early PVE due to staphylococcus or in that 
one caused by fungi or other highly resistant organ-
isms12. On the other hand, patients with uncompli-
cated late PVE, not caused by staphylococci or fun-
gal infection, may be susceptible to conservative 
treatment13. 

Despite the advances in the diagnosis and treat-
ment of this disease, hospital mortality in patients 
with PVE is high and has not changed in recent dec-
ades. This is the reason why our work team carried 
out the current study, with the aim of describing the 
behavior of infective endocarditis in patients with 
prosthetic heart valve. 
 
 
 
 
METHOD  
 
A descriptive and cross-sectional study was carried 
out in patients with prosthetic heart valve infective 
endocarditis at the Hospital Clínico-Quirúrgico Her-
manos Ameijeiras, from January 2006 to July 2019. 
The population was composed of all patients admit-
ted with infective endocarditis according to Duke's 
criteria in this period of time. Patients with incom-
plete data in the clinical records were excluded and 
the sample remained composed of 40 patients with 
PVE.  

The data were obtained from the clinical records 
and were recorded on a collection form prepared by 
the researchers for this purpose. The information 
was automatically processed, an Excel database was 
created and the 20th version of the SPSS program 
was used, with which the statistical processing was 

carried out, using summary measures such as abso-
lute frequency and percentages for qualitative vari-
ables; and the quantitative ones were expressed as 
mean ± standard deviation for variables with normal 
distribution. The research was carried out in com-
pliance with the International Code of Medical Eth-
ics. 

 
 
 
 

RESULTS 
 
The presented research included a sample of 40 pa-
tients with PVE. The mean age was 54.29 ± 16.07 
years old with a range between 22 and 84 years old 
(Table 1). Cases were predominantly observed in 
the 40-49 and 60-69 years old age groups, with 27.5% 
each, followed by those under 40 years old (15.0%). 
Regarding sex, 67.5% of the patients were men. 

The predominant type of PVE was the late one 
(65.0%), 50.0% of patients presented endocarditis in 
the aortic prosthetic valve, followed by compromise 
of the mitral prosthesis in 45% of cases (Table 2). 
 
 
 
 

Table 1. Distribution of patients according to demographic 
variables (n=40). 

 

 Variables  Nº % 

Age groups* (years old)   

     Under 40 6 15.0 

     40 – 49 11 27.5 

     50 – 59 5 12.5 

     60 – 69 11 27.5 

     70 – 79 5 12.5 

     80 and over 2 5.0 

Sex   

     Male 27 67.5 

     Female 13 13.0 
* Mean age 54.29 ± 16.07 (minimum 22, maximum 84) 

 
 
 
 

In most patients (14; 35.0%) the entrance route 
was not detected, being identified in 11 (27.5%) with 
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Table 2. Distribution of patients according to the time  
of appearance of prosthetic valve endocarditis and its  

location (n=40). 
 

 Variables  Nº % 

PVE time   

     Late 26 65.0 

     Early 14 35.0 

Location   

     Aortic  20 50.0 

     Mitral 18 45.0 

     Mitroaortic 2 5.0 
PVE, prosthetic valve endocarditis 

 
 
 
oral sepsis (Table 3), followed by previous non-
cardiac surgery in 10 (25.0%) and urinary sepsis in 
another 4 cases (10.0%). A 25% of the studied pa-
tients had PVE due to coagulase-negative staphylo-
coccus, 10% due to staphylococcus aureus and 12.5% 
due to pseudomona aeruginosa. No germ was isolat-
ed in 16 patients (40.0%). 
 

 
 

Table 3. Distribution according to entrance route and causa-
tive agent (n=40). 

 

 Variables  Nº % 

Entrance route   

     Oral sepsis 11 27.5 

     Previous surgery 10 25.0 

     Urinary sepsis 4 10.0 

     Dermatological 1 2.5 

     Non-specified 14 35.0 

Causative agent    
     Coagulase-negative  
     staphylococcus   10 25.0 

     Pseudomona aeruginosa 5 12.5 

     Staphylococcus aureus 4 10.0 

     Enterococcus 2 5.0 

     Klebsiella pneumoniae 2 5.0 

     Gram-Negative  1 2.5 

     Negative blood culture 16 40.0 

 

Regarding the echocardiographic results, –all pa-
tients underwent transthoracic and transesophageal 
echocardiography– suggestive of paravalvular com-
plications, the prosthesis dehiscence predominated 
(8 patients, 20%), followed by perivalvular abscesses 
(7.5%) and, in the same percentage (5%), aortic pros-
thetic paravalvular leak and large vegetations, as 
well as prosthesis thrombosis (Table 4). The most 
frequent complications were heart failure (32.5%), 
renal failure (22.5%) and severe sepsis (15.0%). 

Surgery was necessary in 52.5% of patients and 
pharmacological treatment was applied in the rest of 
them (Figure, panel A). Mortality was 30%, and 28 
patients (70%) were discharged alive (Figure, pan-
el B).  
 
 
 

Table 4. Distribution of patients according to echocardio-
graphic findings and complications (n=40). 

 

 Variables  Nº % 

Echocardiographic findings   

     Dehiscence 8 20.0 

     Abscesses 3 7.5 
     Aortic prosthetic paravalvular  
     leak 2 5.0 

     Prosthesis thrombosis 2 5.0 

     Vegetation larger than 10 mm 2 5.0 

Complications    

     Heart failure 13 32.5 

     Renal failure 9 22.5 

     Sepsis 6 15.0 

     Ictus 5 12.5 

     Multi-organ dysfunction 4 10.0 

     Aortic aneurysm 3 7.5 

 
 
 
DISCUSSION 
 
Patients with PVE have a history of a prosthetic 
valve replacement in which an inflammatory 
process can develop near the suture points of the 
prosthesis, creating the conditions for the formation 
of thrombi and their infestation, with the develop-
ment of vegetation and perivalvular abscesses. 
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These patients have a worse prognosis; heart dis-
ease prior to surgery may have affected the heart 
with functional sequelae, which in many cases are 
irreversible and compromise its hemodynamic state, 
thus, the presence of heart failure and pulmonary 
hypertension are frequent, all of which makes phar-
macological and surgical treatment more difficult14. 

In the last two decades there has been a change 
in the clinical characteristics and microbiological 
origin of PVE, patients are older and predominantly 
male, which coincides with a decrease in the inci-
dence of rheumatic valve disease and an increase in 
the degenerative disease, with an increase in infec-
tions by staphylococci, enterococci and a decrease 
in those produced by streptococci of viridans 
group4,5. The PVE is a more serious form of endocar-
ditis in general, and mortality remains high despite 
advances in diagnosis and modifications in the ther-
apeutic approach4,5. 

The mean age of patients included in this series is 
54.29 ± 16.07 years old, with a range between 22 and 
84 years old, result that is similar to that one found 
in other recent studies, such as those performed by 
Pizzi et al 

15, Luciani et al 
16 and Rivoisy et al 

17, alt-
hough the age range is wider. It is known that the 
increased incidence of PVE is one of the factors that 
has contributed to increase the mean age of patients 
with endocarditis. Predominance of males is also 
consistent with the reviewed literature, with a man-
woman ratio of 2.07:1; although studies evaluating 
this are scarce, several authors4,5,18 state that in pa-
tients with PVE the ratio is greater than 2:1. 

Armiñanzas et al 
19, in a multicenter study, asses-

sed the epidemiological characteristics of patients 

with infective endocarditis in native valves and 
prostheses in different age groups and confirmed a 
predominance of males, probably due to the higher 
proportion of degenerative valve diseases; they also 
reported an increase in females while they grow 
older and considered that this was due to a greater 
life expectancy of this sex. Moreover, Sevilla et al 

20 
found a 2:1 ratio in favor of men; in women, infection 
on mitral mechanical prosthesis was predominant, 
they were older and had a higher frequency of dia-
betes. It has been proposed that hormonal factors 
may protect women from endothelial damage, but 
the causes of this difference are not known with 
certainty. Although the reason for male predomi-
nance is not clear, it is theorized that it may be a 
consequence of the preoperative chest hair shaving 
and the subsequent folliculitis. Another possible 
theory would be the urethral catheterization since in 
males the urethra is longer and more curved, and 
the procedure is more traumatic, which could lead 
to more bacteremias21. 

The clinical characteristics and the evolution of 
patients with early and late PVE differ, the first one 
being more severe and the late one behaving simi-
larly to the native valve infective endocarditis. The 
early PVE predominates in the aortic valve and the 
late one is more frequent in the mitral valve, which 
may be related to the elderly patients and more fre-
quent males’ predominance of degenerative valve 
disease in men and mitral valve prolapse in wom-
en9,12. In this series, 65% of patients presented late 
PVE, which is consistent with the reviewed litera-
ture3,9. The lower incidence of early endocarditis is a 
consequence of improved infection prevention and 

 
 

Figure. Distribution of patients according to the type of treatment received (A) and their condition at the moment of  
discharge (B). 
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control practices, appropriate use of antimicrobial 
prophylaxis, adequate surgical technique and the 
adoption of measures to prevent and control noso-
comial infection21. 

In this research, the most frequently isolated mi-
croorganism was the coagulase-negative staphylo-
coccus (25%), followed by the pseudomonas and the 
Staphylococcus aureus (10%). Garrido et al 

7 de-
scribed 23.1% of coagulase-negative staphylococci 
and Lee et al 

22 found 30% of Staphylococcus aureus 
and 22% of coagulase-negative, while Nonaka et al 

9 
found staphylococci in 80.7% of patients with early 
PVE, and other authors reported 14.1% affected by 
Staphylococcus aureus23. There is consensus in the 
literature about staphylococci being the most fre-
quent germs in early and late PVE5. 

It is necessary to highlight the high number of 
negative blood cultures in the current study (40%), 
which is due to the administration of antibiotics pri-
or to the admission to the cardiology department, 
since these patients were transferred from other 
institutions. There is controversy about the evolu-
tion of these patients in which no germs are isolated, 
some studies consider that the prognosis does not 
differ from the rest of patients with infective endo-
carditis24, others refer that it is an independent pre-
dictor of mortality25. In the current research, heart 
failure predominated, which coincides with what 
other authors have described. Lopez et al 

26 studied 
257 patients with PVE and diagnosed heart failure in 
145 (56.4%), with 85 (33%) deaths; this complication 
was an independent risk factor associated with an 
increase of three times in the risk of death, and heart 
surgery decreased mortality. However, Revilla et al 

27 
report that heart failure is the main cause of urgent 
surgery (57%) and does not worsen the hospital 
prognosis. 

The most frequent complications in the cohort of 
patients with endocarditis studied by Romani et al 

28 
were congestive heart failure (51.5%), acute renal 
failure (18.2%) and embolic phenomena (12.1%), re-
sults which are similar to those of the current study. 
Patients with PVE researched by Glaser et al 

29 also 
presented heart failure (137/355; 38.6%), systemic 
embolism (97/355; 27.3%), cerebral embolism (61/ 
323; 18.9%) and intracardiac abscess (69/355; 19.4%). 
Another study found complications in 73.1% of pa-
tients, distributed mainly in heart failure (23.1%), 
embolic phenomena (65.4%) and renal failure 
(38.5%)7. Most researchers agree that heart failure is 
the most frequent complication in patients with PVE, 
worsening their prognosis, which coincides with our 

research.  
In PVE, the expansion of infection to the valvular 

annulus and adjacent myocardium results in para-
valvular abscess formation and partial valve dehis-
cence with paravalvular leak. If a large vegetation 
forms, it may enter the valve orifice and cause func-
tional obstruction or it may prevent the valve from 
closing, causing it to become incompetent. Expan-
sion through the aortic annulus can cause purulent 
pericarditis and, if it affects the membranous portion 
of the interventricular septum, it can cause varying 
degrees of atrioventricular block and intracardiac 
fistulas if it extends to the mitro-aortic trigone or to 
the ventriculo-aortic junction30. The sensitivity of 
transthoracic and transesophageal echocardiog-
raphy for the detection of vegetations in PVE is 30% 
and 80% respectively, while the sensitivity for the 
detection of perianular complications is 36% and 86% 
respectively. The specificity of both techniques is 
similar and higher than 90%31. 

In 2015, the American Heart Association and the 
European Society of Cardiology recommended sur-
gical treatment in PVE in the presence of heart fail-
ure or shock, severe prosthetic dysfunction or para-
valvular complications, persistent bacteremia and 
vegetations of 10 mm or greater after an embolic 
event32. The results of a meta-analysis, including 32 
articles, showed that the indication for surgery was 
50%8; while Alonso-Valle et al5 and Andrade et al 

12 
carried out a surgical treatment to 81.3% and 80.45% 
respectively, in patients with PVE. All of these coin-
cide with the results of the current study. 

The PVE has a worse prognosis and it is associat-
ed with a mortality rate between 20 and 50%, and the 
best therapeutic option is a matter of discussion. The 
mortality referred to in the different series varies 
greatly depending on the clinical characteristics and 
the treatment received by the patients8. In a study 
carried out in India, Abhilash et al33 reported that 
hospital mortality associated with PVE was 23.8% 
and Kim et al 

34 found an early mortality, in patients 
with the same diagnosis, of 11.9%. Other authors 
report a mortality rate of less than 30%12,17, which is 
similar to –but lower than– the one of this research. 
Most of the current tests studying therapeutic behav-
ior in these patients are based on observational re-
searches and experts’ opinion. Randomized clinical 
trials are needed to obtain reliable results35,36. Pre-
vention of infective endocarditis in patients with 
prosthetic heart valve is essential to decrease its 
incidence and the patient’s education concerning 
prophylactic measures represents an important step 
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towards this direction. Early diagnosis and compre-
hensive assessment of the patient by a multidiscipli-
nary team, which allows the establishment of the 
best management in each patient, is the appropriate 
strategy to try for reducing mortality. 

 
 
 
 

CONCLUSIONS 
 
Most patients with prosthetic valve endocarditis are 
males and they are over the age of 40. The predomi-
nant type of infective endocarditis was the late one, 
as well as the involvement of the aortic prosthesis. 
No entrance route was detected in most patients and 
endocarditis with negative blood culture was pre-
dominant. The prosthesis dehiscence was the most 
frequent echocardiographic finding and the heart 
failure was the most frequent complication. More 
than half of the patients were surgically treated and 
were discharged alive; mortality, adjusted for this 
disease, was low. 
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