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Abstract

Here we present an unusual case of an endocarditis in an intravenous drug user. While convalescing
from conservatively treated bacterial tricuspid valve endocarditis, the patient developed Candidial
tricuspid valve endocarditis with severe valvular regurgitation and multiple pulmonary septic emboli,
necessitating life-saving surgical treatment. This case illustrates severe complications of Candidal
Infective Endocarditis (IE) in a vulnerable patient with prior history of endocarditis and continued
IVDA. Diagnosis of Candidal infection requires a high index of suspicion. The clinical presentation
may be similar, but the disease can be more devastating. The presented case increases awareness of
fungal IE, illustrates complexity of treatment and demonstrates importance of multidisciplinary
approach to the management this potentially lethal condition.
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Introduction

We present an unusual case of an endocarditis in an intravenous drug user. While convalescing
from conservatively treated bacterial tricuspid valve endocarditis, the patient developed Candidial
tricuspid valve endocarditis with severe valvular regurgitation and multiple pulmonary septic
emboli, necessitating life-saving surgical treatment. Candidal Infective Endocarditis (IE) historically
accounts for 1% to 2% of all IE cases. In addition to antibiotic treatment, surgery is performed in
IE complicated with persistent infection, valvular dysfunction, and/or heart failure unresponsive
to optimal medical management. With opioid epidemic, growing number of IE patients undergo
surgical treatment, however, the overall rarity of Candidial IE makes it challenging to prove that
surgical therapy improves outcomes in fungal IE [1-3]. Despite advances in antifungal therapy
and surgical techniques, in-hospital mortality in Candidal IE exceeds 33% and 1-year mortality
approaches 66%. The presented case increases awareness of fungal IE, illustrates complexity of
treatment and demonstrates importance of multidisciplinary approach to the management this
potentially lethal condition.

Case Presentation

A 24-year-old Caucasian female with history of Intra Venous Drug Abuse (IVDA) and hepatitis
C presented with fever and shortness of breath three weeks after the completion of a 6-week
vancomycin course for tricuspid valve Methicillin Susceptible Staphylococcus aureus (MSSA)
endocarditis. After completion of the antibiotic course, she resumed IVDA and shortly thereafter
developed a high-grade fever, shortness of breath, back pain, and general malaise necessitating
readmission. The blood culture at that time grew Candida albicans. CT scan performed for
assessment of shortness of breath revealed large right main pulmonary artery thrombus and
multiple bilateral lung cavitary lesions. Trans Thoracic Echocardiogram (TTE) was suggestive for
tricuspid valve vegetation (Figure 1, Panel A), which was subsequently confirmed on the Trans
Esophageal Echocardiogram (TEE), also revealing severe Tricuspid Regurgitation (TR), and Right
Ventricular (RV) dilation with systolic dysfunction (Figure 1, Panel B). Treatment with enoxaparin,
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Figure 1: Panel A: Pre-operative transthoracic echocardiogram revealed
dilated Right Ventricle (RV) and Right Atrium (RA) with large TV Vegetation
(TVV). Left Ventricle (LV) and Mitral Valve (MV) were not affected. Panel
B: Intra-operative trans-esophageal echocardiogram confirmed very large
TV Vegetation (TVV) and dilated Right Ventricle (RV). Panel C: Severe TV
Regurgitation (TR) was noted intraoperatively. Panel D: Infected TV was
replaced with tissue Mosaic tricuspid valve prosthesis (TVPr) without a para
valvular leak, regurgitation, or stenosis.

piperacillin/tazobactam, and micafungin was administered, and the
patient was referred for Tricuspid Valve Replacement (TVR). The
patient was brought to the operating room for TVR. She was anxious,
cachectic, with significant JVD and hepatomegaly. General anesthesia
was induced using intravenous midazolam, propofol, sufentanyl and
a muscle relaxant rocuronium. Anesthesia was maintained using
isoflurane. Hemodynamic monitoring included a FloTrac system
(Edwards’s Life sciences®). A TEE probe was placed, which revealed
a persistent large tricuspid valve vegetation (Figure 1, Panel B) on
the posterior tricuspid valve leaflet with severe TR (Figure 1, Panel
C) and hepatic vein flow reversal, pulmonary artery thrombus, and
dilated RV with normal ejection fraction. After full heparinization
the aorta was cannulated followed by bicaval cannulation completing
the Cardio Pulmonary Bypass (CPB) circuit. An ACT >400 s was
achieved and CPB was instituted. Umbilical tapes were placed
around the Superior Vena Cava (SVC) and Inferior Vena Cava (IVC)
and both cava snared. The procedure was accomplished without
arresting the heart. The tricuspid valve and vegetation were excised,
with meticulous care taken to remove all infected tissue. Given the
amount of tissue destruction, an adequate repair was not possible,
and the tricuspid valve was replaced with 33 mm tissue Mosaic valve
prosthesis (Medtronic®). Post-procedure, global RV ejection fraction
was found to be decreased, the prosthetic valve function was normal
without a para valvular leak, regurgitation, or stenosis (Figure 1,
Panel D), and the hepatic vein flow reversal was no longer present.
The patient was weaned off CBP on epinephrine, milrinone, and
phenylephrine. She was extubated on post-operative day 1. Her post-
operative course was complicated by pericardial tamponade requiring
a pericardial window on the 7" post-operative day and completes
heart block necessitating placement of a permanent pacemaker.
Heart failure symptoms had resolved. Two weeks after her surgery,
she was discharged to rehabilitation with an outpatient course of
antibiotics. Pathology confirmed acute and chronic inflammation,
abscess formation and necrosis consistent with fungal endocarditis.

Discussion

Despite improvements in diagnosis and management, IE remains

a high-risk condition. The primary causes of IE are IV drug use, right
side cardiac device implantation such as pacemaker leads, and
defibrillator leads, central venous catheterization including vascular
access for dialysis and repaired congenital defects. Right sided
infective endocarditis is less common than left sided infective
endocarditis, with 90% of right sided IE involving tricuspid valve [4].
Infective endocarditis is generally more common in young males,
with the most predominant etiological organism being Staphylococcus
aureus, followed by Streptococcus species [2]. Most IE cases are
successfully treated with antibiotics, but 5 to 16% of patients
eventually require surgical intervention. Acquired nosocomial
infections are seen in older population [4]. The incidence of right-
sided IE has been steadily increasing over the last 2 decades [5,6].
Fungal IE is a rare disease with poor prognosis. The prevalence of
fungal infective endocarditis is 1% to 10% with mortality greater than
50%. Fungal IE may affect 4 major sites: native valves, prosthetic
valves, endocardial surfaces and indwelling cardiac devices.
Specifically, the rate of fungal infection in cardiovascular devices
-prosthetic valves (2% to 10%), pacemakers and implantable
cardioverter defibrillators (4.5%), and ventricular assist devices (35%
to 39%) [7]. The prevalence of tricuspid valve endocarditis requiring
surgical intervention is on the rise, with a five-fold increase in surgical
volume for in a span of 5 years, most likely due to the opioid epidemic
[6]. Microbiologically, Candida species are isolated in 53% to 68% of
fungal IE, with Candida albicans being the most common. Non-
albicans etiologies include Candida parapsilosis, Glabrata, Tropicalis
aspergillus, and yet rarer are Coccidiosis, Cryptococcosis, Histoplasma
and Blastomyces. Fungal IEismore prevalentinimmunocompromised,
intravenous drug abusers, recipient of prolonged antibiotics,
parenteral nutrition, prosthetic heart valves or those undergoing
reconstructive heart surgery [3,8]. Complications of IE such as septic
pulmonary emboli, pulmonary abscess, pleural effusion, empyema
can occur. Cardiac complications include tricuspid valve destruction
and severe TR, right sided volume overload and right heart failure.
Neurological complications include embolic and ischemic strokes,
intracranial and subarachnoid hemorrhage and mycotic aneurysms
[9]. This may be due to left sided vegetations or paradoxical emboli of
the right sided vegetations through a patent foramen ovale. The
modified Duke criteria are well established for the IE diagnosis [7].
However, there are no specific diagnostic criteria for fungal IE. In
fungal IE, early recognition is critical for success of antifungal therapy,
but the correct diagnosis is often delayed because fungi are slow
growing organisms which require prolonged incubation time for
microbiological diagnosis. Furthermore, rare pathogens are
sometimes dismissed as contaminants [9]. Patients with fungal IE
present with wide range of acuity from mild complaints of fatigue,
chest pain, dyspnea, hemoptysis, fever and chills, nausea, vomiting,
weakness, weight loss and anorexia to overwhelming sepsis and
cardiogenic shock. Examination may reveal new or changing heart
murmurs [9,10]. Chest x-ray may show pulmonary infiltrates and
pulmonary opacities. In a patient presenting with fever, bacteremia
and pulmonary infiltrates, right sided IE should be strongly
considered. In this case, TTE and/or TEE studies may show tricuspid
valve vegetation and regurgitation [10]. Vegetations may also be
attached to the superior vena cava catheter, Eustachian valve, or
pulmonic valve prosthesis [7,11]. Antimicrobial therapy is the first
line of treatment in fungal IE. Traditional antifungal treatment
consists of 6 to 8 weeks course of amphotericin B or an echinocandins
(e.g. micafungin, Astellas Pharma®), followed by fluconazole for
chronic suppression, because of frequent relapses [10]. Approximately
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20% of fungal IE patients have persistent infection, with symptomatic
valvular regurgitation, concomitant left sided infection, or recurrent
septic pulmonary embolic complications requiring
Indications for surgery are recurrent pulmonary embolism, large >10
mm vegetation, uncontrolled sepsis despite antibiotic regimen and
intractable heart failure. A multi-disciplinary approach is required
for management of these critically ill patients. Communication
between teams enables effective targeted therapy decision. Extensive
septic screens before antibiotics facilitate targeted antimicrobial

surgery.

therapy, which is of paramount importance in the era of increasing
antibiotic resistance. Thorough radiological assessment provides
global embolic assessment. Infectious disease specialists can
recommend appropriate antimicrobial therapy [2,12]. The surgeon in
collaboration with cardiologist can determine the best timing for
surgical intervention, which often provides invaluable diagnostic
tissue sampling for histopathological and microbiological
investigations. The timing of surgery is typically within 1 week of
diagnosis in patients with native valve endocarditis and within days
with prosthetic valve Candida endocarditis. Indication and timing of
surgery are less clear for failed medical therapy. Delaying surgery
leads to increased rates of hospital death and embolic events.
Aggressive surgical intervention in large >10 mm lesions may result
in lower operative mortality and decreased risk of embolization
[4,13]. Principles of surgery for fungal IE are complete removal of
infected tissue and reconstruction of cardiac structures. Earlier
intervention may permit more valve repair and improve outcomes. If
possible, valve replacement should be avoided. Unfortunately,
patients with tricuspid IE usually present with extensive valve
destruction requiring valvectomy, complex valve repair or
replacement. Valvectomy is better tolerated in young and otherwise
healthy patients but can lead to permanent damage to RV, heart
failure and death. Tricuspid valve repair, rather than valvectomy or
replacement, is recommended for a single leaflet involvement [14].
This enables eradication of infection without implantation of
prosthetic material. However, in most cases, valve replacement is
needed due to late referral to tertiary center and irreparable valve
damage. Once the decision to replace has been made, most patients
receive tissue valve prosthesis because of historical poor patient
adherence to anticoagulation regiment when mechanical prosthesis is
implanted [2,12]. Valve replacement can also be done using a mitral
homograft in the tricuspid position. Angiovac
(AngioDynamics®) may be used for vegetation debulking in TV
endocarditis, thus reducing the occurrence of septic embolization
and enhancing the efficacy of antibiotics in clearance of bloodstream
infection [15]. Imaging modalities using a 3D TEE has been used to
guide Angio Vac debulking of Tricuspid valve vegetation [16].
Removal of infected pacemaker leads or AICD is also recommended.
TV replacement, however, does not address RV dysfunction and cor
pulmonale common in patients with septic pulmonary emboli and
severe TV regurgitation. Surgical outcomes in fungal IE are
significantly affected by co-morbidities and social issues. A
retrospective review of 56 patients indicated up to 15% mortality with
surgical intervention in isolated native TV IE and worse prognosis in
concomitant left sided involvement, likely due to abscess formation
[17]. A review of 919 patients enrolled in the STS database
demonstrated 7% perioperative mortality in repair or replacement of
TV [18]. While TV repair and replacement offer similar long-term
survival, valve repair may offer greater freedom from recurrent IE
and re-operations as well as freedom from pacemaker and should be
the preferred approach for patient with tricuspid valve IE [19]. In a

system

series of 126 patients, 59% underwent TV replacement with reported
11% 30-day mortality, 5.6% reoperation rate, stroke in 0.8% and renal
failure in 8% [6]. Patients with healed TV IE may have decreased
complication rates (31.5%) as compared to the patients with active IE
(68.5%), and also shortened length of stay and a trend towards
decreased mortality [18]. Continued injection drug use carries high
risk of re-operation for infective endocarditis [8,20-22].

Conclusion

We present an unusual case of an endocarditis in an intravenous
drug user. While convalescing from conservatively treated bacterial
tricuspid valve endocarditis, the patient developed Candidial
tricuspid valve endocarditis with severe valvular regurgitation and
multiple pulmonary septic emboli, necessitating life-saving surgical
treatment. This case illustrates severe complications of Candidial IE in
a vulnerable patient with prior history of endocarditis and continued
IVDA. Her clinical course reveals how medically challenging these
cases is. Infectious valve destruction caused severe TV regurgitation
and right-sided heart failure. Septic emboli lead to lung abscesses
and respiratory failure. Myocardial abscesses and damage to the
conduction system resulted in pericardial tamponade and heart
block. In the management of these complex patients, intra- and post-
operative echocardiography was critical in defining the extent of the
valve destruction, securing success of the valve replacement, and
identifying postoperative complication of pericardial tamponade.
After the surgery, the patient underwent an extended four-week
course of micafungin. Although she survived her surgery and was
successfully discharged from the hospital, literature suggests 66%
1-year mortality rate despite advances in antifungal therapy and
surgical techniques. With her history of IVDA and relapse, the patient
is at high risk for future complications and re-infection of prosthetic
valve and pacemaker wires. With her large tricuspid valve vegetation,
severe TR, pulmonary embolus, and acute right side heart failure,
replacement of the valve was the only option and surgical therapy
was absolutely necessary. Incidence of IVDA associated endocarditis
requiring valvular surgery is increasing and is an emerging public
health issue. The five-fold increase in IE surgical volume reported in
a span of last 5 years is thought to be due to the opioid epidemic,
disproportionately affecting young people and burdening limited
health care resources. Further studies are urgently needed to
investigate best treatment strategies and establish optimal timing for
surgical intervention in this deadly disease. Diagnosis of Candidal
infection requires a high index of suspicion. The clinical presentation
may be similar, but the disease can be more devastating. Recurrent
endocarditis may be etiologically different caused by completely
different microorganism as in the present case where a treated bacterial
endocarditis was followed by fungal endocarditis. The presented case
increases awareness of fungal IE, illustrates complexity of treatment
and demonstrates importance of multidisciplinary approach to the
management this potentially lethal condition.
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