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A B S T R A C T 

Introduction 

 

Epidermal growth factor receptors (EGFR) are cell surface 

transmembrane receptors belonging to the epidermal growth factor 

(EGF) family of extracellular protein ligands and includes the ErbB1 and 

HER1 families. The ErbB receptor family consists of 4 receptor tyrosine 

kinases: EGFR, HER2, HER3, HER4. EGF binds EGFR activating 

multiple pathways in cell proliferation, survival, metastasis, and 

neoangiogenesis [1, 2]. EGFR mutations occur in 10-26% of NSCLCs 

and include in-frame deletions in exon 19 and amino acid substitution at 

codon 858 [2]. Several landmark studies over the past decade have 

demonstrated progression-free survival (PFS) benefit and decreased 

treatment-related severe side effects and death of EGFR TKIs when 

compared to standard chemotherapy for patients with metastatic NSCLC 

with sensitizing EGFR mutations [3-8]. EGFR-TKIs including erlotinib, 

gefitinib, afatinib, dacomitinib and osimertinib are now recommended 

as first-line systemic therapy in patients with sensitizing EGFR mutation 

in the latest National Comprehensive Cancer Network (NCCN) 

guidelines for management of NSCLC [9].  

 

The Iressa Pan-Asia Study (IPASS) in 2009 first demonstrated the 

efficacy of EGFR-TKIs by comparing gefitinib to systemic 

chemotherapy [5]. The European Tarceva versus Chemotherapy 

(EURTAC) study later demonstrated the efficacy of erlotinib compared 

to platinum-based systemic chemotherapy with a response rate of 58% 

compared to 15% and progression-free survival of 10 months compared 

to 5 months [3]. The study included patients with stage IIIB or IV 

NSCLC and EGFR mutation who received no prior chemotherapy for 

metastatic disease. Grade 3 or 4 adverse events were lower in the 

erlotinib group than systemic chemotherapy (45% vs. 67%, respectively) 

[3]. The United States Food and Drug Administration (FDA) approval 

summary for erlotinib notes the rate of infection as 24% for erlotinib vs 

15% for placebo [10]. However, a meta-analysis on toxicities of erlotinib 

in treatment of metastatic NSCLC did not comment on the increased risk 

of infection [11]. Therefore, further investigation is needed regarding 
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possible increased risk of infectious diseases with targeted therapy 

agents. In this paper, we will discuss the first known case of a patient 

with native aortic valve endocarditis secondary to Cryptococcus 

neoformans in the context of active malignancy undergoing treatment 

with targeted therapy.  

 

Infective endocarditis is a known cause of cerebrovascular accidents 

(CVA) occurring in about 35% of cases [12]. Of these, culture-negative 

endocarditis accounts for 35% of cases [13, 14]. Cryptococcus represents 

an extremely rare pathogen in endocarditis with only seven reported 

cases [15-21]. Little is known regarding the natural history and optimal 

management given the limited available data.  

 

Case Presentation 

 

The patient is a 60-year-old woman with a history of deep vein 

thrombosis managed with rivaroxaban who initially presented with back 

pain in 2015. Imaging revealed changes concerning spinal malignancy 

with T12 fracture and spinal canal compromise. She then underwent 

urgent surgical intervention with T10-L2 posterior spinal fusion, 

laminectomy, decompression, and biopsy of L2 spine lesion. Pathology 

was consistent with metastatic adenocarcinoma suspicious for a lung 

primary with immunohistochemical staining pattern revealing positive 

TTK-1 and CK-7 and negative for CK20, PAX 9, GATA3, ER, PR, and 

HER2. Molecular studies revealed EGFR L858 mutation. Staging 

computed tomography (CT) imaging demonstrated a 2.6 cm right upper 

lobe nodule without lymphadenopathy but with small pleural effusions, 

a destructive lesion in the left sacrum, a soft tissue density in the right 

pelvis, a 2-3mm enhancement in the left frontal gyrus, an 11mm 

enhancing lesion in the parietal calvarium, a dura infiltration, and a right 

foramen magnum nodular enhancement. Positron emission tomography 

(PET) imaging showed markedly hypermetabolic right upper lobe lesion 

(SUV 7.2), findings suspicious for metastatic lymphadenopathy in 

mediastinum and right hilum, and extensive skeletal metastases.  

 

At the time of her initial presentation, her Eastern Cooperative Oncology 

Group (ECOG) performance status was 3. She was started on erlotinib 

and received palliative radiation therapy with 30 Gy in 10 fractions to 

the thoracolumbar spine and 37.5 Gy in 15 fractions to her left 

hemipelvis in November 2015. Within a week of starting erlotinib, she 

was admitted for severe pain and found to have hemoptysis and 

disseminated intravascular coagulation (DIC). This was thought to be 

related to a possible tumor lysis-like episode from dramatic tumor cell 

death. She clinically responded well to erlotinib. Denosumab, a 

monoclonal antibody was subsequently added during therapy for adjunct 

management of bone metastases in August 2016. Three and 6-month 

surveillance imaging revealed no progression of disease, and ECOG 

performance status improved from 3 to 1 over the course of the first 8 

months of treatment.  

 

After 18 months of favorable response to treatment with significant 

improvement in quality of life and no evident progression of disease, she 

presented to the emergency room with right-sided weakness and facial 

droop in April 2017. Magnetic resonance imaging (MRI) of the brain 

revealed embolic infarcts mostly to the left hemisphere (Figure 1). 

Transthoracic echocardiogram demonstrated new aortic insufficiency. A 

subsequent transesophageal echocardiogram demonstrated a round 

echogenic mass on the left-ventricular side of the non-coronary cusp of 

the aortic valve measuring 5.1 x 6.7 mm and a smaller mass on the right 

coronary cusp measuring 3.3 x 3.6 mm (Figure 2). During this 

admission, the patient was hemodynamically stable, afebrile, and had no 

leukocytosis. Blood cultures were negative for bacterial growth. Culture-

negative endocarditis work up was subsequently initiated, including 

urine Histoplasma antigen, urine Blastomyces antigen, urine legionella 

antigen, Brucella antibodies, Coxiella antibodies, Bartonella antibodies, 

and Tropheryma whipplei molecular testing. Due to the suspicious 

morphology of lung nodules, serum Cryptococcal antigen was also 

obtained.  

 

 

 

 

 

 

 

 

 

 

Figure 1: MRI of the brain showing multiple infarcts. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Transesophageal echocardiogram showing 2 masses on the 

aortic valve. 

 

This later came back positive with a titer of 1:1280. Lumbar puncture 

(LP) was performed, revealing an elevated opening pressure of 33 cm 

with cerebrospinal fluid (CSF) analysis showing 49% 

polymorphonuclear neutrophils, 26% lymphocytes, glucose of 37 

mg/dL, and protein of 32 mg/dL. CSF Cryptococcal antigen titer was 

elevated at >=1:2560. Treatment was initiated with amphotericin B lipid 

complex and flucytosine. Fungal blood and CSF cultures later grew 

Cryptococcus neoformans, confirming the diagnosis. Repeat LP one 

week later demonstrated decreased Cryptococcal antigen titer of 1:320 

and repeat serum Cryptococcal antigen titer decreased to 1:80. 

Flucytosine was discontinued due to pancytopenia. The patient was to 
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complete 6 weeks of amphotericin B and to be transitioned to 

fluconazole for consolidation therapy. However, her clinical status 

declined. The risks were deemed to outweigh benefits of further lumbar 

puncture or valve replacement, and the patient and her family decided to 

transition to hospice care.  

 

Discussion 

 

This patient initially presented with advanced, widely metastatic NSCLC 

with significant disease burden including spinal cord compression and 

compression fracture requiring neurosurgical intervention, diffuse 

osseous disease, brain metastasis, thrombosis, tumor induced DIC, and 

poor performance status. Despite the severity of her disease burden and 

poor performance status, the patient did remarkably well on treatment 

with erlotinib, denosumab, and palliative radiation therapy. Over the first 

year and a half of treatment, her performance status improved and there 

was no evidence of disease progression on surveillance imaging with the 

majority of this time spent in the ambulatory setting. 

 

The initial clinical course illustrates the efficacy of EGFR-TKIs in the 

appropriate patient population. The most recent iteration of the NCCN 

guidelines recommend that EGFR TKIs should be used as first-line 

systemic therapy in stage IV lung cancer patients with sensitizing EGFR 

mutations due to improved PFS when compared to standard 

chemotherapy. FDA has approved first-line EGFR-TKIs which include 

erlotinib, gefitinib, afatinib, dacomitinib and osimertinib. These 

therapies are well tolerated with fewer treatment-related severe side 

effects and deaths when compared to standard chemotherapy [3, 9]. Poor 

performance status may not preclude systemic treatment with EGFR 

TKIs and the guidelines recommend treatment for patients of any 

performance status, though the decision to treat still remains in the hands 

of a clinician [9].  

 

The Infectious Diseases Society of America (IDSA) has published 

guidelines in the management of Cryptococcal diseases [22]. The 

guidelines recommend that for patients with Cryptococcal 

meningoencephalitis in non-HIV and nontransplant hosts, amphotericin 

B deoxycholate plus flucytosine should be utilized for induction therapy 

for at least 4 weeks, followed by consolidation treatment with 

fluconazole for 8 weeks [22]. However, there are no clear guidelines in 

the management of Cryptococcal endocarditis. This case represents the 

first reported case of Cryptococcal endocarditis in a patient with active 

malignancy receiving targeted therapy. There have only been seven 

previously reported cases of Cryptococcal endocarditis in the literature. 

These cases are summarized in (Table 1) [15-21]. The earliest case was 

reported in 1957 and the most recent was published in 2011. All 

previously reported cases were seen in men between the ages of 12-55. 

Our case, therefore, represents the first case of Cryptococcal endocarditis 

seen in a woman as well as the oldest known patient with this clinical 

presentation. In six of the seven cases, patients had a history of rheumatic 

heart disease or a prosthetic valve.  

 

Table 1: Characteristics of previously reported Cryptococcal endocarditis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AV: Aortic Valve; HIV: Human Immunodeficiency virus; MV: Mitral Valve; s/p: status post; CHF: Congestive Heart Failure; UTI: Urinary Tract Infection; 

ampho B: amphotericin B. 
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Another unique clinical feature in our patient is the absence of prosthetic 

valve or significant valvular disease history. Six of the seven prior cases 

presented with septic demobilization of the fungal endocarditis including 

two cases of meningitis, three cases of cerebral abscess, one case of 

brachial artery embolus, and one case of urinary tract involvement. Our 

patient presented with fungemia and meningitis likely secondary to 

septic demobilization of the fungal nidus on the valve. Given the 

previously seen cases that occurred between the 1950s and 2010s, there 

is understandably significant variability in the approach of management. 

Notably, four of the seven patients survived and were clear of disease 

upon 6-24 months follow up. These results suggest that although the 

clinical presentation of Cryptococcal endocarditis is quite rare, it is a 

treatable condition. Finally, of the patients who survived, two had valve 

replacement with medical management while the rest had medical 

management alone.  

 

This case compels us to ponder why our patient presented with 

Cryptococcal endocarditis. The subset of patients with significant 

disease burden from metastatic lung cancer that benefit from targeted 

therapies such as erlotinib are now experiencing improved survival but 

may be at risk for comorbidities that may have been rarely seen in the 

past. These comorbidities may include rare infectious processes given 

the alterations in the immune system that result from malignant disease 

or the treatments.  

 

Multiple studies of EGFR-TKIs reveal fewer treatment-related severe 

side effects and deaths when compared to standard chemotherapy [3-8]. 

Cytopenias, including neutropenia were among the most common 

adverse reactions seen in cytotoxic chemotherapy but not seen in patients 

treated with EGFR-TKIs. Ongoing work in the field suggests that some 

of these targeted agents may have effects on the immune system in ways 

clinicians were not previously aware, including alteration of the immune 

landscape, direct modification of tumor cells, and improved vascular 

perfusion to promote anti-tumor activity [23]. Although these 

developments suggest targeted agents may have broader impact on a 

patient’s immune system than previously known, further studies are 

needed to investigate this theory.  

 

Conclusion 

 

This report represents the first known case of Cryptococcal endocarditis 

in a patient with active malignancy receiving targeted therapy. With the 

advent of several new targeted therapeutic agents and limited long-term 

data, further investigation is needed regarding possible increased risk of 

infectious diseases. The astute clinician should avoid anchoring bias and 

consider a broad differential diagnosis when considering patients with 

active malignancy receiving targeted therapy. 
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