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Abstract 
We report a case of congenital bicuspid aortic valve infective endocarditis in an 18-year-old male with no significant 
past medical history. He presented to the emergency department from an ophthalmology clinic with new right-eye 
vision changes. Initial EKG revealed sinus tachycardia and he was hemodynamically stable. Expedited diagnostic 
transesophageal echocardiography revealed vegetations on both aortic leaflets, an aortic root abscess, and a fistulous tract 
extending from the left ventricular outflow tract into the right ventricular outflow tract. Although he was evaluated by 
the cardiothoracic surgery team and scheduled for operative repair, he acutely became bradycardic, developed pulseless 
electrical activity, and was resuscitated on multiple occasions, but died suddenly from PEA arrest within 24 hours of 
presenting to the emergency department. This case demonstrates complications of acute bacterial endocarditis. We discuss 
the current debate surrounding the role of antibiotic prophylaxis for infective endocarditis. Additionally, we suggest that 
patients with a bicuspid aortic valve, a common congenital defect with a known increased risk for bacterial endocarditis, 
might represent a unique cohort to prospectively study whether antibiotic prophylaxis reduces the incidence, morbidity, 
and mortality of bacterial endocarditis in patients at increased risk. 
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1 Introduction 
The debate surrounding the role of antibiotic prophylaxis for infective endocarditis (IE) continues to be controversial, in 
part, because of the absence of randomized trial data [1, 2]. As such, current IE guidelines are based on expert opinion from 
retrospective and observational studies [1, 2]. One obvious obstacle for a definitive prospective randomized trial is the low 
incidence of disease (3-10 cases/100,000 person-years) [3]. Any prospective study evaluating IE prophylaxis would require 
a large sample size and long study duration to ensure adequate statistical power. A recent large, retrospective study by 
Dayer et al. [4] highlights the necessity for such prospective evaluation. Their study identified a temporal association 
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between an increase in the number of cases of bacterial endocarditis and the reduction in antibiotic prophylaxis 
prescriptions in England following the 2008 NICE guidelines [5] recommending the complete cessation of prophylaxis. 

With the above in mind, we discuss below why a prospective study of IE prophylaxis might be most prudent in patients 
with congenital bicuspid aortic valves (BAV); a patient sub-group that current data suggest are at a higher risk of 
developing native aortic valve endocarditis (NAVE) than might be expected based solely on the prevalence (0.2%-2%) [6-9] 
of this congenital lesion. For example, in a study of 856 prospectively enrolled patients with NAVE, 16% were found to 
have bicuspid valves [6]. Another study over a 29 year period found that 12.3% of 408 cases of NAVE occurred in 
individuals with a BAV [7]. In addition to this, patients with BAV IE were found to be younger, have fewer comorbidities, 
and a much higher frequency of perivalvular abscesses compared to patients with a normal tricuspid aortic valve [6]. Taken 
together, this evidence suggests that patients with BAV may be at higher risk of developing IE and be more likely to have 
significant adverse outcomes.  

2 Case presentation 
We report a case of congenital BAV IE in an 18-year-old male with no significant past medical history. He presented to the 
emergency department from an ophthalmology clinic with new right-eye vision changes and exam findings consistent with 
a retinal artery branch occlusion. He had normal blood pressure and was in no acute distress. The physical examination 
was notable for splinter hemorrhages and a cardiac murmur. The 12 lead electrocardiogram showed sinus tachycardia and 
was otherwise normal, although he had intermittent 1-3 minute long runs of supraventricular tachycardia (likely AVNRT) 
on telemetry monitoring, which terminated spontaneously. In light of his physical examination and several months of fever 
and weight loss, the presumptive diagnosis of endocarditis was made and subsequently confirmed echocardiographically. 
Despite an extensive history and physical exam, the patient lacked any identifiable risk factors or skin changes 
predisposing him to the development of bacteremia and subsequent endocarditis. Transesophageal echocardiography 
(TEE) revealed a bicuspid aortic valve with vegetations on both leaflets, an aortic root abscess (see Figure 1), and a 
fistulous tract extending from the left ventricular outflow tract into the right ventricular outflow tract (not shown). 
Immediately following his TEE he was transferred to the cardiac intensive care unit, evaluated by the cardiothoracic 
surgery team, and scheduled for operative repair. Before surgery he became acutely bradycardic, developed pulseless 
electrical activity, and was resuscitated on multiple occasions over a few hour span before finally expiring within 24 hours 
of hospital admission. An autopsy was performed and confirmed an acute endocarditis of a congenital BAV with a 
large perivalvular abscess with tissue loss (see Figure 2). Blood cultures drawn at admission came back positive for 
Streptooccus mitis. 

Figure 1. Transesophageal echocardiogram 
Note. Transesophageal echocardiogram with aortic valve 
vegetations and extensive abscess formation in the aortic 
root and atrioventricular septum. Left atrium-LA; left 
ventricle-LV; mitral valve-MV; ascending aortic-Ao; 
**-aortic valve vegetation; yellow arrow-abscess. 
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Figure 2. Autopsy specimen 

Note. Autopsy confirming bicuspid aortic valve 
endocarditis with a fistulous tract extending from the left 
ventricular outflow tract into the right ventricle. Right 
ventricle-RV; ascending aorta-Ao; pulmonary artery-PA; 
mitral valve-MV; yellow arrow-fistulous tract. 

3 Discussion 
This is an unfortunate case of infective endocarditis and likely could not have been prevented. Had the patient undergone 
a procedure for which IE prophylaxis might have been a consideration, current guidelines would not have supported such 
a decision. The 2007 American Heart Association guidelines on the prevention of infective endocarditis advocate that 
prophylactic antibiotics only be used in a subset of invasive dental procedures (those with greatest propensity for transient 
bacteremia) in patients at the highest risk of adverse outcomes from IE, but excludes those patients at high risk of 
acquisition of IE [10]. Similarly, the 2009 European Society of Cardiology guidelines recommend against widespread use 
of antibiotic prophylaxis and posit that prophylaxis be reserved only for the highest risk patients, including those at the 
highest incidence and/or the highest risk of adverse outcome from IE [3]. In these guidelines, congenital bicuspid aortic 
valves are not included as a high-risk population warranting antibiotic prophylaxis. Whether or not this population would 
benefit from antibiotic prophylaxis is unknown and we argue is important to answer given the high morbidity and 
mortality observed in patients with BAV [6, 7]. Cardiovascular disorders represent the foremost cause of preventable death 
globally [11]. Given the high incidence of this congenital lesion in the general population (0.2%-2%) together with a higher 
susceptibility for IE, we suggest that patients with BAV represent a unique cohort to prospectively study the role of 
antibiotic prophylaxis in reducing morbidity and mortality associated with IE. 

In light of the current available evidence, or lack thereof, there is a clear need for a more deliberate evaluation of the role of 
antibiotic prophylaxis against infective endocarditis. At present, current data suggests that a prospective, randomized, 
placebo-controlled study in a population with congenital bicuspid aortic valves would provide a good framework to gain a 
greater understanding on this long-debated question.  
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