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A 74-year-old male with a recent bioprosthetic mitral valve placement presented with dyspnea, chills, and palpitations.
Blood cultures on admission grew extended spectrum [-lactamase Escherichia coli. Transthoracic echocardiogram and
transesophageal echocardiography were negative for valvular vegetations, but given the recent history of mitral valve
replacement and difficulty visualizing valvular vegetations in prosthetic valve, we initiated treatment of our patient with
antibiotics for 6 weeks. Repeat blood cultures showed clearance of the organism and on follow-up, and the patient had no

signs of recurrence of infection.
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Introduction

Escherichia coli is a rare cause of infective endocarditis (IE),
associated with high mortality when left untreated. E coli is
the causative microorganism in approximately 0.51% of
cases of IE.! The global incidence of early-onset prosthetic
valve endocarditis (EO-PVE) is 1.4% to 3.1% within the first
year after valve replacement.>? EO-PVE within the first year
are directly related to the surgical procedure and periopera-
tive period.?

We herein report a unique case of EO-PVE caused by
extended spectrum B-lactamase (ESBL) £ Coli in a patient
with recent mitral valve replacement, 5 weeks prior to his
presentation. Our patient had no valvular vegetations on
echocardiogram; however, due to high suspicion, we elected
for treatment with 6 weeks of antibiotics with subsequent
clearance of cultures.

Case

A 74-year-old male with a past medical history of hyperten-
sion, coronary artery bypass graft and recent mitral valve
replacement with a bioprosthetic valve for severe mitral
regurgitation with calcification of leaflets and posterior
annulus, presented to the emergency room complaining of

dyspnea, palpitations, and chills at home for 1 day. The
patient also reported having noticed lower extremity edema
for a few days prior to admission. He denied cough, chest
pain, orthopnea, abdominal pain, or dysuria.

On physical examination, the patient displayed no peripheral
stigmata of IE, no murmurs were appreciated. The patient had
decreased breath sounds up till the middle lung zones, and 2+
pitting lower extremity edema. On initial laboratory tests, his
white blood cells count was 18.1, with 97.9% neutrophils, 8%
bands, and a lactate of 3.7. Other significant laboratory tests
included troponin peak of 0.067, and a pro-brain natriuretic pep-
tide of 2636. Initial chest X-ray showed mild pulmonary con-
gestion and mild symmetrical bilateral pleural effusions. One of
the 2 blood cultures collected at admission grew ESBL E Coli
(Figure 1). Biliary tract and urinary sources were considered
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Susceptibility
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Levofloxacin

Escherichia Coli ESBL
MIC
<=2 Sensitive
>=32 Resistant
>=32 Resistant
>=64 Resistant
>=64 Resistant
>=64 Resistant
>=64 Resistant
>=4 Resistant
Positive

<=1 Sensitive
<=0.25 Sensitive
>=8 Resistant

Figure |. Susceptibility testing in extended spectrum (-lactamase (ESBL) Escherichia coli bacteremia.

unlikely. While urine studies grew <1000 CFU (colony-form-
ing unit) gram-negative rods and Staphylococcus species, uri-
nalysis was negative for nitrites and leukocytes, thus culture
results were most consistent with likely contaminants. Liver
function test remained only mildly elevated, with aspartate
transaminase 64 and alanine aminotransferase 89, throughout
hospital admission. Given ESBL E coli positive blood cultures
6 weeks after valve replacement, EO-PVE in setting of environ-
mental contamination was suspected as the most likely source.
Per operative report, the patient received standard preoperative
and postoperative prophylactic antimicrobial coverage. Since
valve-replacement occurred in an outside facility, further hospi-
tal investigations to determine the source of environmental con-
tamination were not possible. At time of valve replacement,
left and right ventricular function were preserved and cardiac
catheterization showed normal coronary arteries. Transthoracic
echocardiogram (TTE) and transesophageal echocardiogram
(TEE) on admission at our facility showed diffusely hypokinetic
wall motion with left ventricular ejection fraction 40%, with no
mitral regurgitation; however, no signs of valve vegetation were
visualized. As both TTE and TEE were negative for valvular
vegetations, cardiothoracic surgery was not consulted.

Given the recent mitral bioprosthetic valve replacement, we
initiated empiric treatment of our patient based on high clinical
suspicion for IE. Blood cultures were sensitive to amikacin and
imipenem. Since Pseudomonas aeruginosa and Enterococcus
spp coverage was not indicated, and the patient was to be dis-
charged on outpatient intravenous antimicrobial therapy, we
chose to narrow to treatment with amikacin and ertapenem for
6 weeks. The patient was followed by ENT, while on amikacin

Table I. Valvular Sites of Infection of Escherichia coli.

Mitral valve 58%
Aortic valve 5% to 37%
Pulmonic valve 11% to 17%
Tricuspid valve 17%

with weekly basic metabolic panel to monitor creatinine clear-
ance. Repeat audiogram was ordered; however, the patient
failed to follow-up. Repeat cultures were negative by day 6 of
antibiotics. The patient reported subjective worsening of hear-
ing loss at 5 weeks concerning for aminoglycoside toxicity and
amikacin was discontinued. The patient was continued on
ertapenem only to complete the course of antibiotic treatment.
Blood cultures at 5 weeks were negative. Repeat echocardio-
gram 1 month later was unchanged from prior. Follow-up
echocardiogram at the completion of antimicrobial therapy to
establish cure or new baseline for comparison for our patient
remains undetermined as attempts to discuss results of follow-
up with outside cardiologist were unsuccessful.

On follow-up with the patient, 10 months later, there were
no signs of recurrence of infection.

Discussion

Gram-positive bacteria cause 80% of all IE cases; however,
gram-negative bacteria are also causative agents* with E coli
causing 44% of all gram-negative bacteremia.’ With the
exception of the HACEK organisms (ie, Haemophilus,
Aggregatibacter, Cardiobacterium, Eikenella, and Kingella),
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Table 2. Duke Criteria.

I. Blood culture positive for IE
a. Typical microorganisms consistent with IE from 2 separate blood culture
e Viridans streptococci, Streptococcus bovis, HACEK group, Stapylococcus aureus; or
e Community-acquired enterococci, in the absence of a primary focus; or
b. Microorganism consistent with |E from persistently positive blood cultures, defined as follows:
e At least 2 positive cultures of blood samples drawn >12 hours apart; or
e All of 3 or a majority of =4 separate cultures of blood (with first and last sample drawn at least | hour apart)
c. Single positive blood culture for Coxiella burnetii or antiphase | IgG antibody titer >1>800
2. Evidence of endocardial involvement
a. Echocardiogram positive for |E (TEE recommended in patient with prosthetic valves; rated at least “possible” IE by clinical
criteria or complicated IE (paravalvular abcess); TTE as first test in other patients), defined as follows:
e Oscillating intracardiac mass on valve or supporting structures, in the path of regurgitant jets, or on implanted material in
the absence of an alternative anatomic explanation; or
e Abscess; or
e New partial dehiscence of prosthetic valve
b. New valvular regurgitation (worsening or changing of preexisting murmur not sufficient)
Minor criteria
e Predisposition, predisposing heart condition, or injection drug use
e Fever, temperature >38 °C
e Vascular phenomena, major arterial emboli, septic pulmonary infarcts, mycotic aneurysm, intracranial hemorrhage, conjunctival
hemorrhages, and Janeway’s lesions
e |Immunologic phenomena: glomerulonephritis, Osler’s nodes, Roth’s spots, and rheumatoid factor
e Microbiological evidence: positive blood culture but does not meet a major criterion as noted above or serological evidence of
active infection with organism consistent with IE

Abbreviations: IE, infective endocarditis; HACEK, Haemophilus, Aggregatibacter, Cardiobacterium, Eikenella, and Kingella; 1gG, immunoglobulin G;
TEE, transesophageal echocardiogram; TTE, transthoracic echocardiogram.

E coli is the most frequent cause of IE due to gram-negative
bacteria. Implanted endovascular devices are frequently
associated with non-HACEK gram-negative bacillus endo-
carditis compared with other causes of endocarditis.!

Mitral valve is the most common site of infection
(Table 1).%7 Mortality rates of 53% to 65% have been
reported in patients with £ coli endocarditis.*” Although
E coli does not stick to native heart valves as easily as
staphylococci and streptococei,® it does cause PVE and has
been reported with a frequency as high as 19%, in 7 of 37
cases of all cause endocarditis.®

Some of the risk factors associated with infections caused
by ESBL producing organisms are advanced age, female gen-
der, diabetes mellitus, prolonged hospital stay, prior exposure
to cephalosporins, quinolones, and 3 or more courses of anti-
biotic therapy in the preceding year.! The mortality rate of
E coli endocarditis is higher than that of endocarditis due to
the HACEK-group gram-negative bacteria® that may correlate
with E coli bacteremia being erroneously attributed to more
benign sources, like urosepsis, rather than being recognized
initially as an indication of endocarditis. A delay in correct
diagnosis can lead to a delay in consideration of early valve
replacement and lack of a prolonged course of antibiotic ther-
apy in appropriate cases that may lead to complications like
intracardiac abscess, sepsis, and in hospital mortality.*!

Patients with a prosthetic valve have a higher risk of IE
and are more likely to develop complications than patients
with native valves.!! PVE accounts for 15% of all

endocarditis cases. It is divided into early endocarditis,
which is most often defined as occurring <1 year from
implant surgery, and late endocarditis, which occurs more
than 1 year after implantation.” Vegetations are difficult to
visualize in patients with preexisting lesions like mitral valve
prolapse, prosthetic valves, very small vegetations (<2 mm),
and in cases where vegetations are not yet present.

The sensitivity of TTE for detection of valve vegetations
is between 40% and 63% and that of TEE ranges from 90%
to 100%. Regardless, diagnosing IE is particularly challeng-
ing in patients with prosthetic heart valves, even with TEE.!!
Similarly, presence of prosthetic valves makes it difficult to
identify small abscesses.'> TTE and TEE may be repeated in
7 to 10 days in the cases with initial negative examination.'!
It is, therefore, important to have a high index of suspicion
and low threshold to investigate these high-risk groups.

Duke criteria has been used as a criteria for the diagnosis
of IE!3 (Table 2). While the Duke criteria has a high sensitiv-
ity and specificity (about 80%), clinical judgement remains
essential in high-risk cases when the infection involves a
prosthetic valve, IE of right heart, and when blood cultures
are negative. In these cases of PVE the sensitivity of Duke’s
criteria is diminished with sensitivity reduced to 67%.3!415

In situations in which the primary location of infection is not
identified in either the urinary tract, or the biliary system, we
suggest that it is important to consider endocarditis as a primary
source in patients with a history of valvular replacement
and ESBL E Coli—positive blood cultures. An individualized
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approach that considers infective organism, presence of valvu-
lar vegetations, heart failure, and prosthetic valve dysfunction
on presentation may assist with identifying cases in which med-
ical management can be successful in full eradication of ESBL
E Coli EO-PVE. As TTE and TEE may be inadequate for diag-
nosis of endocarditis in patients with prosthetic valves, it is criti-
cal to carefully choose broad-spectrum empiric antibiotic
therapy that carefully takes into consideration the antibiotic
resistance of the communities in which the organism was
acquired. The American Heart Association recommends a 6
weeks antibiotic therapy with a combination of -lactams and
either an aminoglycoside or fluoroquinolone in patients with
non-HACEK gram-negative endocarditis.” ESBL-positive cul-
tures confer resistance to third- and fourth-generation cephalo-
sporins, monobactams, flouroquinolones, tetracyclines, and
aminoglycosides.!” In areas where there is high prevalence of
carbapenem resistance, it may be preferable to treat primarily
with drugs that have otherwise widely fallen out of use, such as
aminoglycosides, in appropriate cases.

Limitations

Our diagnosis is uncertain. We did not meet criteria for PVE.
Only 1 of 2 sets of blood cultures were positive. IE is usually
associated with a continuous bacteremia. No other source of
infection was found, but it is possible that a gastrointestinal
source was undiagnosed, or a pneumonia could not be distin-
guished from radiologic changes due to congestion from heart
failure. There was no symptomatology to support pneumonia.

Regardless, bacteremia from any source in a patient with
a prosthetic valve is a high risk for PVE. Given the highly
resistant nature of the organism involved and the repercus-
sions of inadequately treating PVE, we thought it prudent to
treat aggressively.
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