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ABSTRACT
Background. Reports on the incidence rate of infective endocarditis (IE) after trans-
catheter aortic valve implantation (TAVI) are scarce and limited to case reports and 
international registries, without information coming from our own country. The ob-
jective of this study was to know the long-term incidence rate of this entity, its micro-
biological profile, and the clinical results in an effort to assess strategies that may pre-
vent and treat this disease in our region. 
Methods and Results. We retrospectively analyzed the TAVI registry of all consecuti-
ve patients who received the device from 3 centers from the Centro de Estudiosen-
CardiologíaIntervencionista, Patients were included in the study from 2009 through 
March 2020 (n = 122). We used the Modified Duke criteria to adjudicate the occu-
rrence of prosthetic valve infective endocarditis (PVIE). We categorizedPVIE based on 
the time elapsed since the early procedure into early PVIE (from 0 to 60 days), inter-
mediate PVIE (from 60 to 360 days), and late PVIE (after 1 year). Also, we assessed 
the baseline clinical data, as well as the follow-up results and microorganisms found 
on the cultures. The SPSS v. 17.1 statistical software package was used for statistical 
analysis. The mean age was 82.5 +/- 7.3 years, and 52.7% of the study sample were 
male patients. A total of 54.9% of the TAVIs performed used self-expandable valves. 
Femoral access was used in 83.7% of the patients, and 5.4% were already carriers of a 
definitive pacemaker when the procedure was performed. A total of 18.4% of the pa-
tients needed pacemaker implantation after the procedure. The average hospitaliza-
tion time was 6.4 +/- 5.8 days. The complete follow-up time was 1064 +/- 488 days 
and the incidence rate of PVIE was 2.4%. Staphylococcus epidermidis was isolated in 
2 cases and Enterococcus faecalis in 1. Conventional surgical aortic valve replacement 
was achieved in 1 patient with PVIE, and 1 patient was successfully treated with anti-
biotics. The overall mortality rate due to PVIE was 33%.
Conclusion. The incidence rate of PVIE in our population was low, which issimilar to 
the incidence rate reported in other regions. The prophylactic strategy and treatment 
used must be directed to the common microorganisms reported in the medical lite-
rature available. 
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RESUMEN
Antecedentes. Los reportes acerca de la incidencia de endocarditis infecciosa (EI) lue-
go del implante percutáneo (TAVI) es baja, estando limitada a reportes de casos y re-
gistros internacionales, sin existir datos de nuestro país. El objetivo de este estudio 
fue el de conocer la incidencia a largo plazo de esta patología, el perfil microbioló-
gico y los resultados clínicos, a fin de mejorar estrategias de profilaxis y tratamien-
to en nuestro medio.
Métodos y resultados. Se analizó de forma retrospectiva el registro de todos los pa-
cientes a los que se les implantó una TAVI por estenosis aórtica severa sintomática 
en los 3 laboratorios de cateterismo cardiaco pertenecientes al Centro de Estudios en 
Cardiología Intervencionista desde marzo de 2009 hasta diciembre de 2020 inclusi-
ve (n=122). Se utilizaron los criterios de DUKE modificados para adjudicar la ocurren-
cia de EI protésica, clasificándose además de acuerdo al tiempo del diagnóstico de la 
EI en temprana (dentro de los primeros 60 días), intermedia (60 días a un año) y tar-
día, luego del año. Se evaluaron los datos basales, clínicos y de seguimiento así como 
el microorganismo hallado. Se utilizó el paquete SPSS v. 17.1 para el análisis estadísti-
co al evaluar los diferentes tiempos de aparición de la EI protésica. La edad promedio 
de los ptes fue de 82,5 +/- 7,3 años, siendo 52,7% hombres. De las 122 TAVI implanta-
das, 54,9% fueron autoexpandibles, 83,7% fueron por acceso femoral, el 5,4% tenían 
implantado un marcapaso previo al procedimiento o requirieron marcapaso definiti-
vo en un 18,4% de los casos. El tiempo de internación fue de 6,4 +/- 5,8 días. El segui-
miento de los pacientes luego del alta hospitalaria fue de 1064 +/- 488 días. A largo 
plazo, la incidencia global de EI protésica fue del 2,4% y el microorganismo hallado 
en fue el estafilococo epidermidis en dos casos y enterococo faecalis en 1. Se realizó 
reemplazo valvular convencional exitosamente en un caso, y tratamiento antibiótico 
en el 100%, con una mortalidad global de la EI del 33%. 
Conclusión. La incidencia de EI protésica en nuestra población es baja, similar a los re-
portes presentados en otros países. La estrategia de profilaxis y tratamiento deben di-
rigirse a gérmenes habituales para endocarditis. 

Palabras claves: endocarditis infecciosa de válvula protésica, TAVR, TAVI, endocarditis 
infecciosa.
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INTRODUCTION

Currently, the indications for transcatheter aortic valve 
implantation (TAVI) have gone from the management of 
inoperable or high-surgical risk patients with symptoma-
tic, severe aortic stenosis to the management of younger 
low-surgical risk patients with fewer comorbidities with 
similar results compared surgical aortic valve replace-
ment (SAVR) (1-2). Infective endocarditis (IE) is a rare 
disease that impacts patients significantly and has high 
short- and long-term morbidity and mortality rates (3). 
Patients treated with surgical aortic valve replacement 
have a higher risk of developing endocarditis. As a mat-
ter of fact, almost 20% of all cases of IE occur in patients 
with SAVR (4). When infective endocarditis takes over 
prosthetic valves it is considered a severe short- and long-
term complication associated with high morbidity and 
mortality rates that go from 0.3% to 1.2% per year, and 
a 10-year cumulative risk of 5%. It is more common in 
bioprostheses compared to mechanical valves (5-9). The 
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information available on the long-term incidence rate of 
PVIE in patients treated with TAVI is scarce in our re-
gion, and the international data on this regard do not in-
cluded patients from our setting (10-13). The Registry of 
Infective Endocarditis in Argentina (EIRA 3) published 
back in 2018 is the largest series of IE ever reported in La-
tin America. Based on the EIRA, 18.3% of all endocardi-
tis were found in prosthetic aortic valves. However, it did 
not specify whether the devices studied came from surgi-
cal or transcatheter procedures (14).
The objective of this consecutive registry of patients treated 
with TAVI is to know the long-term in-hospital incidence 
rate of PVIE, its microbiological profile, and the clinical re-
sults in an attempt to assess strategies that may prevent and 
treat this disease in our region.

MATERIAL AND METHODS

Study Design 
This is a longitudinal, retrospective, and follow-up regis-
try that evaluated all patients treated with TAVI from 
March 2009 through December 2020 from 3 Argentine 
centers. Data were collected from the Centro de Estudios 
en Cardiología Intervencionista prospective TAVI regis-
try from a web-based database that included a standard 
case report form with the demographic, clinical, angio-
graphic, and echocardiographic data of all consecutive 
patients treated with transcatheter aortic valve implanta-
tion (Figure 1).

Definitions
The Modified Duke criteria were used to define infective en-
docarditis, also at the follow-up. The cases reported were as-
sessed together with the internal medicine and infectious 
disease units to study each case. IE was classified as possi-
ble or definitive based on the time elapsed until the event oc-
curred (late, within the first 60 days; intermediate, from day 
61 to 1 year; and late, after 1 year).

Endpoints
The study primary endpoint was the incidence rate of 
prosthetic valve infective endocarditis. The study secon-
dary endpoints included all-cause mortality and stroke 
after the diagnosis of endocarditis. The microorganisms 
found and the antibiotic prophylaxis administered were 
reported too.

fromStatistical analysis
Regarding the statistical analysis, discrete variables were ex-
pressed as frequencies (percentage of patients). Continuous 
variables were expressed as mean and standard deviation. P 
values were estimated using the Student t test, the chi-square 
test or Fisher’s exact test, when necessary. The statistical sof-
tware package SPSS v.17.7 (IBM Corp, Armonk, NY, Uni-
ted States) was used.

RESULTS

A total of 122 patients treated with TAVI were studied. The 
median follow-up was 1064 +/- 488 days. The mean age was 
82.5 +/- 7.3 years, and 52.7% of the study patients were ma-
les. The EuroSCORE was 13.5+/- 7.3. Femoral access was 
used in 83.7% of the cases being 54.9% of the valves used 
self-expandable valves. The remaining baseline clinical cha-
racteristics are shown on Table 1. This table also includes 
the baseline electrocardiographic data of the study popula-
tion. A total of 5.4% of these patients were already carriers 
of a definitive pacemaker prior to the procedure while 18.4% 
were implanted with a pacemaker after TAVI; none of these 
2 groups had infective complications associated with the de-
vice during the procedure or in the long-term. Table 2 shows 

TABLE 1. Baseline characteristics.

Total patients 122
Age 82.5±7.3 years
Name 52.7%
Arterial hypertension 85%
Dislypidemia 63.7%
Diabetes 13%
Smoking 3.3%
Chronic kidney disease 17.4%
Dialysis 4.3%
Preoperative pace maker 5.4%
Previous revascularization 37%
Previous sternotomy 13%
Previous valve replacement 7.6%
Peripheral vascular disease 9.8%
Atrial fibrillation 12%
Chronic obstructive pulmonary disease 10.9%
Complete right bundle branch block (RBBB) on the baseline ECG 3.3%
Complete left bundle branch block (LBBB) on the baseline ECG 3.3%
Left anterior fascicular block (LAFB) 5.4%
First-degree atrioventricular block 22.8%
EuroSCORE 13.5±7.3

ALL PATIENTS treated with 
transcatheter aortic valve 

implantation consecutively 
(CECI Registry)

3 Argentine centers
(from March 2009 through December 2020)

122 
patients

Early IE 
(< 60 days)

Intermediate IE
(60 to 365 days)

Late IE
(> 365 days)

Modified DUKE criteriaLong-term follow-up:
•  Visit
•  Primary care physician
•  Phone call
•  Past medical history

Figure 1. Design of the CECI Registry. CECI: Centro de Estudios en Cardiología Intervencionista. IE: infective endocarditis.
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the procedural characteristics of transcatheter aortic valve 
implantation. Table 3 shows the long-term overall results. 
The mean hospitalization time were 6.4 +/- 5.8 days.
One patient had an early episode of PVIE (within the first 
60 days after the procedure), and 2 patients experienced late 
episodes of PVIE (1 patient after 13 months and the other 
one 19 months later). The overall rate of PVIE was 2.4%. In 
all the cases, diagnosis was achieved after confirmation of 
positive hemocultures and the presence of the lesion in the 
prosthetic valve as seen on the ECG (1 Jena valve, JENA, 
Germany, 1 Portico self-expandable valve, Abbott- Saint 
Jude, United States, and 1 Edwards Sapiens balloon-expan-
dable valve, Edwards-Lifesciences valve, United States). The 
microorganisms isolated were Staphylococcus epidermidis in 
2 cases and enterococcus faecalis in 1. Conventional surgical 
aortic valve replacement was successful in 1 case (Figure 2) 
while antibiotics were administered in 100% of the patients 
with an overall mortality rate for PVIE of 33% due to the 
occurrence of a stroke during the PVIE-related hospitaliza-
tion. Figure 2 shows images of valve replacement in the pa-
tient with PVIE. Antibiotics were administered to the pa-
tient who received conservative management (daptomycin 
and linezolid). No direct correlation was found between 
previous surgical procedures and the appearance of endocar-
ditis in any of the 3 patients.

DISCUSSION

The rate of PVIE was studied from the longitudinal registry 
of consecutive patients from 3 TAVI-capable centers in Ar-

gentina and the following findings were reported: first, the 
3-year cumulative incidence ratio of PVIE in high-surgical 
risk patients was 2.4%, which is somehow similar to the rate 
reported by most results from the registries and reviews pu-
blished to this date (15). Although the numbers may vary, 
they never exceed 5% at the 5-year follow-up, which is simi-
lar to the rate reported regarding SAVR (3). Back in 2015, 
a multicenter study published on Circulation reported in-
cidence rates of 0.3% to 1.2% per patient/year while the 
2633-patient cohort registry conducted by Butt et al. re-
ported an incidence rate of PVIE of 4.4% at the median fo-
llow-up of 3.6 years. On the other hand, the Swedish natio-
nal registry reported a higher rate of PVIE within the first 
year of 2.3%, indicative that the higher risk was reported wi-
thin the first year after implantation. Nonetheless, we did 
not see these results in our study (10, 15, 16).
Secondly, the microorganisms found were the same ones re-
ported in the series of surgical prosthetic valves (3). In the 
EIRA-3 registry, the Staphylococcus species were the most 
common germ followed by Streptococcus and Enterococcus 
(14). In our registry similar results were reported and the 
most common germs were Streptococcus (66%) and Entero-
coccus (33%). In the Swedish series the results reported were 
similar to those obtained in our registry (18). 
Although the implantation of cardiac devices is associated 
with higher morbidity and mortality rates, as well as with 
more infections, in our registry, none of the 3 patients were 
pacemaker carriers (17). Similarly, no direct correlation was 
seen between previous surgical procedures and the develop-
ment of PVIE in either one of the patients.
Our registry has some limitations. First, although it is a con-
secutive series of patients treated by the same group of ope-
rators from 3 different centers, the size of the sample is ra-
ther small. Secondly, although the registry was prospective 

Figure 2. Conventional surgical valve aortic replacement for the management of prosthetic valve infective endocarditis. (Courtesy of Dr. Miguel Rubio).

TABLE 3. Clinical outcomes after 1064±488 days of follow-up; 122 patients.

In-hospital mortality rate 4.4%
Acute kidney injury 10.8%
Need for red bloodcells transfusion 17.4%
Need for definitive pacemaker implantation 18.4%
Angioplasty during the procedure 3.3%
Overall mortality rate 17.4%
Prosthetic infective endocarditis 2.4 %
Mortality due to prosthetic valve infective endocarditis 0.8%

TABLE 2. Procedural characteristics; 122 patients.

EuroSCORE 13.5±7.3
Femoral access 83.7%
Self-expanding valve 54.9%
Valve-in-valve procedures 4.3%
Amount of contrast used 208±68 ml
Fluoroscopy time 25±11.4 min
Antithrombotic/anticoagulants cheme

Clopidogrel 13.6%
Clopidogrel + aspirin 70.4%
Clopidogrel + aspirin + vitamin K antagonists 4.5%
Clopidogrel + vitamin K antagonists 11.3%

Hospital stay 6.4±5.8 days
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in nature, it was conducted to know the procedural charac-
teristics and the long-term results of transcatheter aortic val-
ve implantation without specifically looking for endocardi-
tis. That is why the retrospective search for this entity can be 
associated with both selection and survival biases.
Unanswered questions on transcatheter aortic valve implan-
tation in the assessment of PVIE still remain since this pro-
cedure is not exactly the same as conventional surgical aortic 
valve replacement. TAVI is a hybrid procedure performed at 
cath labs that happen to be different from conventional ope-
rating rooms regarding asepsis. Also, the preparation, hospi-
talization, and follow-up of the patients is “stent-like” and, 
therefore, similar to angioplasty; also, care is similar regar-
ding the previous preparation of the patient and follow-up 
care. At the beginning of the registry, the use of antibio-
tic prophylaxis was not regulated as in traditional valve re-
placement surgeries vs other procedures like dental or diag-
nostic interventions. Another limitation when it comes to 
drawing definitive conclusions is that patients treated with 
TAVI had severe comorbidities that were seen in the risk 
score used (EuroSCORE). This added to the frailty of this 

group of patients, which also elevates the risk of infections. 
We should remember that, in this consecutive series, almost 
20% of the patients were treated via transapical access (19), 
an access site that has fallen into disuse and that is associa-
ted with worse short-term results. The only death reported 
due to early PVIE was a patient in whom this strategy had 
to be used due to the impossibility of using femoral accesses 
and an absolute contraindication to surgical aortic valve re-
placement. Finally, we should not forget that TAVI does not 
remove the native valve and that, given the special characte-
ristics of this procedure, a macroscopic and microscopic le-
sion of native endothelium occurs that is adjacent to the val-
ve predisposed to this entity.

CONCLUSION

In our population, the rate of prosthetic valve infective en-
docarditis associated with TAVI is low, and similar to the 
rates already reported in other countries. The prophylactic 
strategy and treatment used should target the common ger-
ms responsible for endocarditis. 
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