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Infectious Endocarditis Caused by Pseudomona aeruginosa 
on Bicuspid Aortic Valve
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Abstract

We report the case of a 53-year-old man with psoriatic arthritis, suf-
fering from a malignant and recidivant myoepithelioma in his right 
axilla and arm, and undergoing two surgeries, with the last one being 
performed a month prior to actual admission. After the last surgery, 
he was admitted to hospital with fever without a source. After physi-
cal examination, laboratory tests, blood cultures and transthoracic and 
transesophageal echocardiography, he was diagnosed with infectious 
endocarditis (IE) on a bicuspid aortic valve (BAV) caused by Pseu-
domona aeruginosa (PA). Antibiogram-guided antibiotic therapy with 
meropenem and tobramicin was initiated. However, in the presence of 
repetitive spleen infarctions and a large vegetation, 12 days after ad-
mission, a bioprosthesis aortic valve implantation was performed. The 
postsurgical evolution was favorable and prolonged antibiotic course 
with meropenem and tobramicin was completed. The pathological 
anatomy and the native valve cultured confirmed an IE caused by PA. 
Gram-negative non-HACEK IE cases are infrequent, accounting for 
1.8% of the total IE cases. PA is the second most frequent bacillus in 
this group, causing endocarditis more prevalently when associated with 
healthcare procedures rather than injectable drug use. No prior case 
study has identified IE caused by PA related to a BAV in the last years.
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Introduction

Infectious endocarditis (IE) caused by non-HACEK Gram-
negative (GN) (organism other than Hemophilus species, 
Aggregatibacter actinomycetemcomitans, Cardiobacterium 

hominis, Eikenella corrodens, and Kingella species) is extraor-
dinarily infrequent, accounting for 1.8% of the total IE cases. 
Escherichia coli and Pseudomona aeruginosa (PA) are the 
most frequent bacilli of this group, with a prevalence of 29% 
and 22%, respectively [1]. During the 80s and 90s, intravenous 
drug use (IDU) was the main cause of non-healthcare-associat-
ed right heart IE, mostly related to Staphylococcus aureus and 
PA [2-4]. During the last decade, the increase in the number of 
invasive medical procedures performed has constituted a ris-
ing and prevalent risk factor to develop IE caused by PA, being 
the origin of 55.6% of the IE cases analyzed by Lin et al [5] 
and 57% in Morpeth et al’s study [1]. The latter only reports 
4% of cases associated with IDU. We present the case of a pa-
tient with a bicuspid aortic valve (BAV) who developed an IE 
caused by PA on this valve after a surgical resection of a ma-
lignant axillary myoepithelioma. In spite of optimal antibiotic 
treatment, secondary and repetitive septic emboli precipitated 
an urgent aortic valve substitution surgery. Notwithstanding 
the high mortality associated with this type of IE, caused by 
PA on a BAV [1, 6], the postsurgical recovery was uneventful.

Case Report

Investigations

A 53-year-old man, consumer of moderate doses of alcohol up 
to the year prior to admission and affected by psoriatic arthritis 
under treatment with monthly subcutaneous secukinumab, suf-
fered from a malignant and recidivant myoepithelioma in his 
right axilla and arm, and underwent two surgeries, the first one 
2 years ago and the latter a month prior to the current admis-
sion. After the last intervention, while admitted at the general 
surgery unit, he had some feverish peaks without any other 
associated symptomatology. Three sets of blood cultures were 
drawn and empiric antibiotic therapy with ciprofloxacin was 
initiated. The physical examination exhibited absence of heart 
failure signs, rhythmic heart sounds and an ejective aortic mur-
mur II/VI along with a protomesodiastolic aortic murmur. No 
abnormal neurological signs or skin lesions were objectified.

Diagnosis

Laboratory studies showed a normocytic and normochromic ane-
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mia with high levels of ferritin, leukocytosis with neutrophilia, 
thrombopenia and high levels of C-reactive protein, quantified in 
226 mg/dL (normal values < 3 mg/dL). Troponin T was elevated 
to 161 pg/mL (normal values < 14 pg/mL). Urine culture was 
negative. An initial pair of blood culture and another control 1 
week later were obtained, and in all of them, PA was isolated. 

The electrocardiogram showed a 70 bpm sinus rhythm without 
any alterations. The transthoracic echocardiogram exhibited a 
non-dilated left ventricle, with moderate hypertrophy, with pre-
served ejection fraction. BAV was calcified, with double moder-
ate lesions (Fig. 1 and Supplementary Video 1, www.journalmc.
org). Given the poor ultrasound acoustic window as well as the 
high suspicious of endocarditis, a transesophageal echocardiog-
raphy (TEE) was performed, confirming the presence of BAV 
with ecodense and mobile images adhered to both cusps, sug-
gestive of vegetations, measuring the largest 11 mm (Fig. 2 left 
image and Supplementary Video 2, www.journalmc.org). Dou-
ble moderate lesion of the BAV was confirmed (Figs. 3 and 4 
and Supplementary Videos 2 and 3, www.journalmc.org). A total 
body computed tomography was performed, showing multiple 
spleen infarctions as a fundamental finding and dilatation of the 
aorta was ruled out. Once the surgical valvular substitution was 
performed, the native valve culture confirmed an acute IE caused 
by PA and the pathological anatomy showed neutrophil infiltra-
tion, fibrolymphocyte exudate and chondroid metaplasia (Fig. 5).

Treatment

Antibiogram-directed antibiotic therapy with meropenem and 

Figure 1. Trans-thoracic paraesternal long-axis view showing a bicus-
pid, calcified aortic valve without a definitive vegetation image (arrow).

Figure 2. Transesophageal long-axis view exhibiting an image compat-
ible to a vegetation on a bicuspid aortic valve (arrow).

Figure 3. Transesophageal long-axis view confirming the presence of 
double aortic lesion (arrow).
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tobramicin was initiated. However, in the presence of repeti-
tive spleen infarctions and the vegetation size, an aortic valve 
substitution surgery was performed 12 days after admission 
and 6 days after the IE diagnosis was established, following 
the current clinical practice guidelines of IE [7, 8]. A biopros-
thesis aortic valve Mosaic no. 23 was implanted and a 6-week 
antibiogram-guided antibiotic regimen was completed.

Follow-up and outcomes

The postsurgical evolution was favorable and the patient was 
discharged after a month of admission with ambulatory fol-
low-up and a home hospitalization regime for the antibiotic 
administration. Cultures prior to discharge were negative for 
PA. A screening transthoracic -echocardiography to look for 
BAV or dilatation of aortic sinuses and ascendant aorta would 
be suggested to his first-grade relatives [9].

Discussion

We present the case of a patient suffering from IE caused by PA 
on a BAV, which has rarely been reported [10]. IE caused by 
non-HACEK germs is a rare disease with high mortality and 
morbidity rates [1, 11]. Despite gram-positive bacteria being 
the main IE etiology, the rising prevalence of infections caused 
by non-HACEK GN germs (-) has attracted attention because 
of their propensity to develop and spread antibiotic resistance, 
rising mortality and elevating the health expenditure [6, 12]. 
In a large multi-centric and international database, including 

2,761 patients admitted between 2000 and 2005, only 49 cases 
(1.8%) were attributable to aerobic GN non-HACEK germs 
[1]. The 57% of the IE cases of this series were healthcare-
associated (HCA-IE) and only 4% were related to IDU. This 
reduction of the IDU, a known risk factor for the right heart 
community-acquired IE in the past years, has been related to a 
decrease of the parenteral drug abuse. In this review, Escheri-
chia coli and PA were the more frequent non-HACEK GN ba-
cilli, representing 29% and 22%, respectively, with 59% isolat-
ed on a prosthetic valve [1]. Other authors have demonstrated 
this rise of the non-HACEK GN IE associated with HCA-IE, 
as well as the decrease of the IDU related. In a most recent re-
view, carried out between 2005 and 2015, a total amount of 26 
IE caused by PA were found: three of them were community-
acquired, eight HCA-IE with a nosocomial origin and 10 non-
nosocomial but HCA-IE-related. Five cases had not a conclu-
sive origin, being the great majority, as our patient one, linked 
to a prior medical intervention. Native valves were involved 
in a 65.4%, not being reported any of them as bicuspid [2]. To 
this day, the only case reported as BAV and IE causes by PA is 
the one published in 1991 [10]. Systemic and cardiac compli-
cations occurred in a third and a fifth, respectively, of the cases 
[2]. The non-HACEK GN IE represents 4-10% of the IE over 
native valves and 2-15% on prosthetic valves [13]. In spite of 
the HCA-IE caused by PA, the low PA incidence, in compari-
son to other pathogens, makes the clinical characterization of 
this infection more difficult [1]. Although our patient was not 
IDU, he presented some risks predisposing to infection: ex-al-
cohol consumer, being under immunosuppression therapy for 
psoriatic arthritis, did not know his BAV and, as previously re-

Figure 4. 3D transesophageal long-axis view showing the vegetation 
volume and its spacial relationship with the aortic valve (arrow).

Figure 5. Histology of the native aortic valve (hematoxylin and eosin, 
×20 and ×40), showing a thickened and fibrosed valve structure with 
histological signs of acute endocarditis. Foci of ulceration and fibrino-
leukocyte infiltrate with predominance of neutrophils can be observed.
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ferred, was twice intervened from malignant myoepithelioma, 
2 years and a month prior to admission.

Non-HACEK GN IE, compared to gram-positive germs, 
has been related to a higher frequency of intravascular disposi-
tive presence (29% vs. 11%; P < 0.001), a non-oral gastroin-
testinal or urinary main door (35% vs. 12%; P < 0.001), a non-
dental invasive procedure on the 60 days prior to symptom 
initiation (38% vs. 19%; P = 0.002) and a higher in-hospital 
mortality rates (24% vs. 17%, although this last difference 
was not statistically significant, P = 0.190) [1]. A bibliograph-
ic review of 40 cases of IE caused by PA in non-IDU people 
showed a global mortality rate around 64% [14].

A recent published article analyzed 3,028 IE cases from 31 
Spanish hospitals (GAMES group), finding 54 patients with IE 
on BAV [15]. The majority were men (n = 43, 79.6%), with a 
mean age of 43 years (interquartile range (IQR): 36 - 53 years) 
and low comorbidity rate. From the BAV patients group, only 
one had a non-HACEK GN bacillus (1.9%), with Streptococcus 
viridans being the most frequent IE responsible germ (35.2%) 
and the oral cavity being the main door (14.8%). The intracardiac 
complications and heart failure were frequent (50% and 40.7%, 
respectively). In our case, the initial high troponin T level sug-
gested poor cardiovascular prognosis [16]. Cardiac surgery was 
indicated in 75.9% and performed in 68% of the cases. The in-
hospital mortality was 5.6%. The authors conclude that the pa-
tients with IE on BAV have a similar clinical evolution to those 
considered under high risk for IE prophylaxis, under the current 
recommendations [7], as well as they have more intracardiac 
complications compared to the low/intermediate risk and an in-
creased need for surgery [15]. Moreover, the prevalence of IE 
in the BAV population is 2-5%, significantly higher than the IE 
prevalence in the general population (1 - 3 per 100,000 people) 
[17, 18]. According to the indirect data, prophylaxis IE should 
be considered on this group of patients. In addition, first-grade 
relatives should undergo a screening transthoracic echocardiog-
raphy to rule out this pathology given the potential complica-
tions associated [9]. Although the microbiology and the ideal 
treatment for IE caused by non-HACEK GN are relatively un-
known, the current recommendations suggest cardiac surgery 
and combined and prolonged antibiotic therapy as a reasonable 
therapeutical approach [7]. When this combination is not per-
formed, left-side IE shows higher mortality rates. In a current 
bibliographic review, Hagiya et al observed a mortality rate of 
62% with antibiotic therapy alone, compared to a 31% when 
a combination of surgery and medical therapy was performed. 
However, there is certain bias increasing the mortality rate of 
the non-surgical group as cardiac surgery was denied to the high 
surgical risk patients [2]. The actual consensus recommends a 
combined antibiotic therapy with a B-lactam (cephalosporin or 
carbapenems), and an aminoglycoside or fluoroquinolone for 
6 weeks [7, 8]. Despite the combined therapy efficacy is con-
troversial, it could be preferable given the possibility of antibi-
otic-resistant strains [2] and infectious disease experts should 
be consulted [7]. Nevertheless, the great variability between 
the different observational studies design, the lack of long-term 
follow-up data and the surgical patients’ selection bias makes 
a limitation for taking definitive conclusions about the optimal 
treatment [1]. Nowadays, the GAMES group are analyzing the 
IE caused by GN from a multi-centric, large national series, with 

data since 2009, which probably will provide some answers 
about the evolution and therapeutic approach to the patients suf-
fering from PA IE.

As a conclusion of this report, here, we present the case of a 
53-year-old man who was a consumer of moderate doses of al-
cohol up to the year prior to admission and affected by psoriatic 
arthritis under treatment with monthly secukinumab. He was not 
known to have a BAV and he developed an IE, caused by PA on 
this valve, after a surgical resection of a malignant axillary my-
oepithelioma. Antibiogram-directed antibiotic therapy was initi-
ated. However, in the presence of repetitive spleen infarctions 
and the vegetation size, an aortic valve substitution surgery was 
performed with a bioprosthesis valve implantation 12 days after 
admission. Despite the high morbimortality of IE caused by this 
GN bacillus, the combination of an adequate medical and surgi-
cal approach resulted in a satisfactory evolution of the patient 
and he could be discharged from our hospital.

Learning points

HCA-IE, and specially those caused by non-HACEK GN 
germs, constitutes a growing entity, given the exponential in-
crease on the performance of invasive procedures in the con-
temporaneous medical practice, even in patients with broad 
comorbidities and advanced age. This case pretends to draw 
attention to the prevalence of IE after invasive procedures and 
the need to consider a combined medical and surgical thera-
peutical approach given the high mortality rates and the preva-
lence of antibiotic-resistant strains on this group. In addition, 
patients with BAV show a similar clinical evolution to those 
considered under high risk for IE prophylaxis and higher rate 
of intracardiac complications, supporting the need to consider 
the candidacy of this patient to antibiotic profilaxis when un-
dergoing an invasive procedure.

Supplementary Material

Suppl 1. Trans-thoracic paraesternal long-axis view show-
ing a bicuspid, calcified aortic valve with an oscillating and 
echodense mass, suggestive of vegetation.
Suppl 2. Transesophageal long-axis view showing double 
moderate aortic lesion.
Suppl 3. 3D transesophageal long-axis view confirming the 
presence of the vegetation and showing its volume and position.
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