


Case report 

Right Heart Fungal Endocarditis in a 6-Month-Old infant: A Case of Candida albicans Infection
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ABSTRACT

	Fungal endocarditis (FE) is a rare but life-threatening form of infective endocarditis (IE), increasingly recognized due to advances in diagnostics and a rising number of at-risk patients. Candida species, particularly Candida albicans, are the leading cause of FE, often associated with central venous catheters, immunosuppression, or prosthetic valves. Despite antifungal therapy, the prognosis remains poor. We report a rare case of C. albicans endocarditis in an immunocompetent 6-month-old infant with a central venous line, highlighting the critical role of echocardiography in early diagnosis.
The infant was admitted to the pediatric intensive care unit with febrile respiratory distress and was initially treated for pneumonia. Clinical deterioration with sudden sinus bradycardia led to a cardiac evaluation, which revealed a right atrial mass. Blood and catheter cultures confirmed Candida albicans infection. Laboratory investigations showed significant inflammation, leukocytosis, lymphopenia, and organ dysfunction. Despite initiating antifungal treatment with fluconazole and removing the central line, the patient progressed to disseminated intravascular coagulation (DIC) and died from septic shock.
This case reflects broader trends in invasive fungal infections, which are rising due to the increasing use of immunosuppressive therapies and ICU interventions. C. albicans has multiple virulence factors that facilitate tissue invasion and valvular attachment, making endocarditis a severe manifestation of candidiasis. Clinical presentation may be subacute or rapidly progressive, often mimicking bacterial endocarditis but with lower incidence of fever and classical signs. Embolic complications are common and may be the first or only sign.
Diagnosis is challenging and relies on blood cultures and imaging, especially transesophageal echocardiography, which often reveals large, mobile vegetations. Treatment typically involves lipid amphotericin B or echinocandins, often combined with surgery. This case emphasizes the need for early suspicion, routine echocardiographic assessment in high-risk patients, and aggressive combined therapy to improve outcomes.
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Abbreviations: 
FE: Fungal Endocarditis
CSF: cerebrospinal fluid 
DIC: disseminated intravascular coagulation 
IFDs: Invasive fungal diseases 
ICU : intensive care unit
CIEDs : Cardiac Implantable Electronic Devices 
BDG :β-D-glucan 
TTE: Transthoracic echocardiogram
TEE: Transesophageal echocardiogram 

Introduction :
Infective endocarditis is a severe disease with high mortality and significant complications. Fungal endocarditis FE, although rare [1], has seen an increase in incidence due to a rising number of at-risk patients and better diagnostic techniques. It can affect native and prosthetic valves or involve cardiac devices, often linked to predisposing conditions like immunosuppression or risk factors such as prosthetic valves, central venous catheters, prolonged fungemia, or IV drug use. While invasive Candida infections commonly occur in immunocompromised or critically ill patients, disseminated fungal infections are rare in immunocompetent individuals.
Despite aggressive antifungal and surgical therapy, mortality from Candida endocarditis was reported between 30-80%[2,3]. Therefore, clinicians should be alert for early diagnosis and prompt treatment of FE.
We report a case of Candida albicans endocarditis in aimmunocompetent 6-months-old patient with central venous catheter. We highlight the importance of echocardiography in the presence of underlying clinical risk factors and high clinical suspicions.

Case presentation :
Our patient is a 6-month-old male infant without a past medical history of chronic vomiting since birth, no medical history, no consanguinity, no history of otorhinolaryngological or pulmonary infections, and fully vaccinated according to the national immunization schedule.
Admitted to the pediatric intensive care unit for severe febrile respiratory distress evolving over one week. The patient was intubated and initially treated as having infectious pneumonia with empirical antibiotic therapy consisting of amoxicillin-clavulanic acid.
The patient was initially hemodynamically stable with a normal heart rate of 148 ppm and normal blood pressure compared to age of 10/06 cmHg. However, during the clinical course, the patient developed extreme sinus bradycardia at 30 bpm, prompting a cardiac evaluation. This revealed a rounded mass in the right atrium, adhered to the wall, measuring  14*12mm       The left ventricular ejection fraction was preserved and inferior vena cava was dilated (Fig 1 ).
The patient had a right central jugular catheter in place.
Laboratory investigations revealed a leukocytosis of 15,678 cells/mm³ with a predominance of neutrophils and lymphopenia at 680 cells/mm³, elevated erythrocyte sedimentation rate (76 mm/hour), inflammatory anemia (hemoglobin of 9.8 g/dL), very high level of C-reactive protein at 352 mg/dl. Procalcitonin level elevated at 12,3 ng/ml.The creatinine level was elevated at 16 mg/L, and hepatic cytolysis was also noted in the workup (AST at 345 U/L and ALT at 460 U/L).
Although cerebrospinal fluid (CSF) and urine culture was sterile, Candida albicans was identified in his blood culture, the central catheter was removed and sent to the laboratory and also the culture of the central catheter identified candida albicans, and fluconazole was added to the treatment.
The clinical course was marked by the onset of disseminated intravascular coagulation (DIC), and unfortunately, the patient passed away due to septic shock .
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Figure 1: Transthoracic echocardiography  showing the presence of vegetation in the right atrium 
Discussion: 
Invasive fungal diseases (IFDs) are on the rise due to the growing population of immunocompromised patients. Advances in the treatment of underlying malignancies, rheumatologic diseases, ICU care, and pandemics of respiratory viral infections have increased the number of patients at risk for IFD.[4] A rare but severe complication of fungal infection is endocarditis, which presents challenges in diagnosis and treatment.
Candida species cause around 50% of fungal infective endocarditis cases [5]. Fungal endocarditis accounts for 1-3% of all infective endocarditis cases and affects about 0.1% of prosthetic heart valves [6]. It is associated with high morbidity and mortality rates, particularly with mold infections, compared to bacterial endocarditis.
Most research on the pathogenesis of Candida species focuses on Candida albicans, with major pathogenic mechanisms of invasive candidiasis having been reviewed in previous studies. C. albicans has several virulence factors that aid its ability to adhere to and persist in the human gastrointestinal tract, invade host tissues, evade immune responses, and attach to cardiac valves.[7]
Candida species are the leading cause of fungal endocarditis, responsible for less than 5% of all infective endocarditis cases but over half of all fungal endocarditis cases[8]. The morbidity and mortality rates for Candida endocarditis are high, with an in-hospital mortality rate of 36% and a 1-year mortality rate of 59% in a multinational study[9]. Endocarditis is one of the most severe complications of invasive candidiasis. Among cases of Candida endocarditis, C. albicans is the most frequently isolated species (35% to 60% of cases) [9].
Risk Factors for Candida Endocarditis:
1. Prosthetic Heart Valves and Structural Heart Disease: Candida endocarditis is more common in individuals with prosthetic heart valves or prior coronary artery bypass grafts [10] These patients are at higher risk compared to those with bacterial endocarditis, as Candida species can adhere to prosthetic devices and form biofilms, increasing the risk of infection.
2. Cardiac Implantable Electronic Devices (CIEDs): While rare, Candida endocarditis can occur in patients with CIEDs, accounting for 2% of device-related infections [11]. New or revised devices, or generator changes, increase the risk, but devices in place for over a year are less likely to become infected.
3. Injection Drug Use: Injection drug use is a significant risk factor for candidemia [12]and Candida endocarditis, especially in individuals who inject brown heroin mixed with lemon juice. The acidity of the lemon juice promotes C. albicans growth, making these individuals particularly vulnerable to Candida endocarditis. C. parapsilosis is also increasingly associated with injection drug use, especially for heroin, methamphetamines, and other substances.
4. Indwelling Central Catheters: Chronic use of indwelling central catheters is a known risk factor for both candidemia and Candida endocarditis[13], as Candida species can form biofilms on the catheters, leading to persistent infection and higher treatment failure rates unless the devices are removed.
5. Immunosuppression: Immunocompromised individuals, such as those undergoing chemotherapy or solid organ transplantation, are more susceptible to Candida infections due to a weakened immune system[14]. The use of antibacterial agents post-transplantation can alter intestinal flora and promote Candida overgrowth, further increasing infection risk.
6. History of Infective Endocarditis: A prior history of infective endocarditis is a risk factor for developing Candida endocarditis, as damage to valvular structures provides a persistent site for Candida adhesion. Studies have shown a higher incidence of Candida endocarditis in patients with a history of previous infective endocarditis[10,15].
7. Low Birthweight: Premature infants with low birthweight are at increased risk for Candida endocarditis[16], often due to the presence of venous catheters for parenteral nutrition and an immature immune response. Candidemia may also result from skin contamination or aspiration of vaginal secretions during delivery.
8. Male Sex: Candida endocarditis is more common in males than females[17], with a male-to-female ratio of 2.2:1 in some studies[5]. Invasive candidiasis, including endocarditis, is generally more prevalent in males. However, certain types of valve endocarditis, such as mitral valve endocarditis, are more common in females.
Overall, the risk factors for Candida endocarditis are multifactorial, involving both host factors (e.g., immunosuppression, previous infections) and procedural factors (e.g., prosthetic devices, catheters).
Candida endocarditis presents with a range of clinical manifestations that depend on the extent of the infection, the affected valve, and the host’s risk factors. It may begin as a subacute illness with nonspecific symptoms, such as weight loss, diaphoresis, chills, malaise, and fatigue, evolving over weeks to months. These symptoms can be indistinguishable from those of bacterial endocarditis. However, some cases may progress rapidly, presenting as an acute, life-threatening condition with septic shock. [18]
Fever is the most common presenting symptom, seen in over 90% of bacterial endocarditis cases, but a systematic review of fungal endocarditis indicates a lower incidence of fever (60% to 70%). Other nonspecific symptoms like dyspnea, orthopnea, and chest pain may also occur, but the presence of fever and systemic signs may suggest cardiopulmonary involvement. Physical examination may reveal a new or altered heart murmur, heart failure signs (such as swollen legs, distended neck veins, or pulmonary crackles), or acute heart failure due to intracardiac fistula or valve obstruction.
Embolic complications are common in Candida endocarditis and a severe embolic complication can be the first and only symptom of this disease [19]. Cerebral embolism typically affects the middle cerebral artery, leading to symptoms like hemiplegia, unilateral facial droop, or aphasia. Pulmonary embolism can present with pleuritic chest pain, dyspnea, or hemoptysis, while emboli may also reach the lower extremities, causing acute ischemia or peripheral gangrene. Endophthalmitis can occur, resulting in decreased vision or ocular pain[32]. Embolic symptoms generally have an acute onset, affecting any organ and presenting with localized symptoms at the site of infarction.
Unlike subacute bacterial endocarditis, Candida endocarditis rarely exhibits classical signs such as Osler's nodes, Janeway lesions, or Roth spots[20].
The diagnosis of Candida endocarditis is challenging due to the variability of symptoms and its low incidence. It relies on the modified Duke criteria[21], which include clinical findings, blood cultures, and imaging. Blood cultures are crucial but may be negative in some cases, and the sensitivity for Candida endocarditis can range from 50% to 100% [1]. Echocardiography, especially transesophageal echocardiography (TEE), is the primary imaging method [22] but may not differentiate Candida from other causes of endocarditis. The reported sensitivity of TTE for infective endocarditis (IE) is 70% for native valves and 50% for prosthetic valve endocarditis, while the sensitivity of TEE is 96% for native valves and 92% for prosthetic valves [10]. While echocardiography does not allow Candida endocarditis to be distinguished from endocarditis due to other pathogens, fungal endocarditis lesions are often large and highly mobile. Data from the MYCENDO study showed vegetations of >13 mm in half of the 30 cases, with vegetation size ranging from 4 to 30 mm, while another report of 15 cases also showed large vegetations in C. albicans endocarditis with a mean size of 19.4 mm (range: 8.8 to 29.9 mm) [23]. Hyperechoic lesions are also suggestive of vegetations caused by Candida spp. Other imaging techniques, such as FDG-PET and leukocyte scintigraphy, may help identify the infection and complications[24].
Biomarkers like BDG and mannan-antigen tests, as well as PCR-based techniques, can assist in diagnosis but are not yet definitive for endocarditis[25]. The T2 Candida panel is a promising test for identifying Candida species, though its sensitivity in candidemia is variable. PCR-based tests for Candida species are available and have good sensitivity, but their role in Candida endocarditis remains unclear [26]. Despite these advancements, diagnosis is still complex and may require multiple approaches.
The treatment of Candida infective endocarditis (IE) guided by the Infectious Diseases Society of America (IDSA) and the European Society of Clinical Microbiology and Infectious Diseases (ESCMID) guidelines recommend an amphotericin B-based regimen or an echinocandin-based regimen which recent studies highlight their role in the treatment of Candida endocarditis, the recommended initial treatment regimens are lipid amphotericin B 3 to 5 mg/kg per day, with or without 25 mg/kg flucytosine four times daily, or a high-dose echinocandin (150 mg/d micafungin, 200 mg/d anidulafungin, or 150 mg/d caspofungin) [27], often combined with surgical intervention when possible. Fluconazole has been found less effective than other antifungal agents in treating Candida IE[28]. Surgery is typically necessary in most cases and should be performed as early as possible. In some instances, medical antifungal treatment has led to recovery, delaying the need for surgery. Guidelines suggest initial therapy with amphotericin B (with or without flucytosine), followed by surgical removal of vegetation, and then long-term suppressive therapy with oral fluconazole. 
A recent review by Arnold et al. examined 70 cases of Candida endocarditis from the International Collaboration on Endocarditis (ICE) Prospective Cohort Study. It compared patients who received adjunctive surgical therapy (n=32) with those who received only medical therapy (n=38). The study found no significant difference in in-hospital mortality (38% vs. 34%) or 1-year mortality (66% vs. 62%). While the patient characteristics were similar between the two groups, those who underwent surgery were younger and more likely to have an intracardiac abscess. Another study, focusing on Candida prosthetic valve endocarditis cases in France and Spain (2001-2015), found that adjunctive surgery did not improve survival rates at 6 months, even after a median follow-up of 9 months. [9]
In contrast to the studies by Arnold et al. and the French-Spanish study, a systematic review by Meena et al. analyzed 250 patients with fungal endocarditis, including 124 (49.6%) with Candida endocarditis. The review found that the addition of surgery to antifungal therapy was associated with a significant reduction in mortality compared to antifungal therapy alone. The hazard ratio for mortality was 0.20 (95% CI, 0.09 to 0.42; P < 0.001), indicating that surgery combined with antifungal treatment substantially improved survival outcomes. [20]
The recommended duration of antifungal therapy for Candida endocarditis is at least 6 weeks [29].
Candida endocarditis can lead to both cardiac and extracardiac complications. Cardiac issues include heart failure due to significant valvular regurgitation, occurring in 20% to 35% of cases, and abscess formation in 17% to 26% of cases. Other complications include aneurysms, heart block, and myocardial infarction. These complications can significantly affect patient outcomes and highlight the seriousness of the condition. [10,22,30] 
Despite the recent advances in diagnostic and therapeutic strategies, and even with the use of a combination of medical and surgical therapies, this disease carries high morbidity and mortality risk[31].
	
Conclusion:
This case highlights key lessons about the rare but severe fungal endocarditis. Diagnosis demands a high degree of suspicion, even without evident risk factors. Awareness of embolic and immunological phenomena is crucial, as these may be the only indicators. Diagnosis often requires serial TTE/TEE, repeated blood cultures, or surgical specimen analysis, which can be challenging. Echocardiography should be performed routinely for patients with positive blood or catheter cultures in terms of Candida. Treatment typically combines medical and surgical approaches but remains associated with high morbidity, mortality, and worse outcomes compared to bacterial endocarditis. Early detection and intervention are vital to improve prognosis.
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