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ABSTRACT

BACKGROUND Prosthetic valve endocarditis due to Histoplasma capsulatum is exceedingly rare and difficult to 
diagnose.

CASE SUMMARY A 79-year-old man with a bioprosthetic mitral valve presented with subacute cognitive decline, 
pancytopenia, and hypercalcemia. He was afebrile and hemodynamically stable. Echocardiography showed vegetations 
on the valve. Initially, blood cultures were negative. Urine Histoplasma antigen and serum beta-D-glucan were positive, 
and fungal blood cultures later grew H capsulatum after 4 weeks of incubation. He was managed with liposomal 
amphotericin B followed by isavuconazole due to itraconazole contraindications. He gradually recovered without 
surgical intervention.

DISCUSSION This case illustrates the diagnostic and treatment complexities of Histoplasma endocarditis.

TAKE-HOME MESSAGES In endemic regions, consider Histoplasma in culture-negative prosthetic valve endocarditis. 
Early diagnosis may rely on beta-D-glucan and H capsulatum urine antigen before cultures become positive. 
Isavuconazole is a viable alternative when itraconazole is not an option. Selected patients can be
managed successfully without surgery. (JACC Case Rep. 2025;30:105315) © 2025 The Authors. Published by Elsevier on 
behalf of the American College of Cardiology Foundation. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

HISTORY OF PRESENTATION

A 79-year-old man with a bioprosthetic mitral valve 
presented to his cardiologist’s office with progressive 
symptoms including altered mental status, wors-
ening lower extremity swelling, fatigue, and poor 
appetite. His wife reported an insidious decline that 
had begun in the summer of the previous year,

characterized by gradual weight loss that had 
recently accelerated, along with intermittent night 
sweats and low-grade fevers.

Given his known history of ischemic heart disease 
and worsening heart failure symptoms, a cardiac 
catheterization was scheduled. However, baseline 
laboratory investigations revealed significant 
thrombocytopenia and hypercalcemia. Owing to
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these concerning findings, the procedure 
was deferred, and the patient was directly 
admitted to the hospital the same day for 
further management.

Review of systems revealed several weeks 
of stable exertional dyspnea and orthopnea. 

He had no chest pain, cough, palpitations, or 
epigastric pain. Rest of systems review was unre-
markable. Physical examination showed bilateral leg 
edema. He was afebrile and hemodynamically stable 
and had no signs of systemic embolization.

PAST MEDICAL HISTORY

The patient was a lifelong farmer residing in Mis-
souri, managing over 200 acres of farmland. He re-
ported frequent tick bites owing to his outdoor 
occupational exposure and had regular contact with 
livestock, dogs, and cats. He had not sustained any 
recent animal bites. While he did not report direct

exposure to bird or bat droppings, his farming ac-
tivities involved frequent soil contact, making such 
exposure highly probable in an endemic area. He had 
no known tuberculosis exposure or relevant travel

TAKE-HOME MESSAGES

• Consider Histoplasma in culture-negative 
PVE, particularly in patients with environ-
mental exposures in endemic regions.

• Beta-D-glucan and Histoplasma urine anti-
gen testing can provide rapid diagnostic 
clues before culture confirmation.

• Isavuconazole may be a well-tolerated 
treatment option in patients unable to use 
itraconazole.

• Surgical intervention is not always manda-
tory; selected patients may achieve favor-
able outcomes with medical therapy alone.

VISUAL SUMMARY Timeline of Illness, Diagnosis, and Management

Timeline Major Updates

Before This Presentation
22 y prior • Coronary artery bypass graft surgery and coronary stent placement
21 y prior • Coronary artery bypass graft re-do and bioprosthetic mitral valve placement
11 y prior • Redo mitral valve replacement owing to torn leaflet

• Four weeks postoperatively, the patient was hospitalized for 2 wk with acute fever, chills, and progressive 
dyspnea over preceding 2 wk
◦ Imaging revealed patchy right-sided pulmonary infiltrates and moderate mediastinal lymphadenopathy
◦ An extensive infectious diseases work-up, including blood cultures and echocardiography, was 
unrevealing

◦ Respiratory cultures grew rare yeast, but this was not further characterized or investigated; at the time, 
clinical features did not point toward histoplasmosis, and targeted testing was not pursued

◦ The patient was treated empirically with antibiotics
This Presentation
Day 1 • The patient presented to his cardiologist with insidious symptoms, including worsening lower extremity 

edema, fatigue, and poor appetite
• Cardiac catheterization was planned to rule out ischemia given the patient’s strong history of ischemic 

heart disease; however, baseline laboratory tests revealed pancytopenia and hypercalcemia
• The procedure was deferred, and the patient was directly admitted to the hospital for further evaluation 

and management
◦ Hypercalcemia was managed acutely, with nephrology consultation
◦ Hematology consultation for evaluation of pancytopenia
◦ Cardiologists continued to provide ongoing inpatient follow-up

Day 2-3 • Calcium normalized with hydration, but the patient remained lethargic with episodes of delirium
Day 4 • Transthoracic echocardiogram revealed irregularly shaped echodensities on mitral valve chordae and 

bioprosthetic leaflets, raising suspicion for vegetations; other valves looked normal
Day 5 • Infectious diseases team consulted

• Extensive work-up initiated, including blood cultures (with fungal cultures) and evaluation for causes of 
culture-negative endocarditis; screening for Whipple disease also ordered

• Empirical antibiotics started: ceftriaxone and doxycycline
• Transesophageal echocardiogram planned

Day 8 • Transesophageal echocardiogram confirmed vegetations on bioprosthetic mitral valve; there was mild 
regurgitation and moderate stenosis, with mean pressure gradient of 7 mm Hg at heart rate 83 beats/min; 
no paravalvular regurgitation was noted

• Blood cultures remained negative; most of the infectious work-up was still pending
• Antibiotics were continued, and vancomycin was added empirically

Day 9 • The patient remained afebrile but continued to have fluctuating mental status; blood cultures remained 
negative

• Serum beta-D-glucan was positive, raising suspicion for fungal infection; periodic acid–Schiff staining of 
bone marrow was negative

• Owing to persistent altered mentation, brain magnetic resonance was performed, which showed
no evidence of an acute intracranial process

Continued on the next page

ABBR EV I A T I ON S 

AND ACRONYMS

ID = infectious diseases

PVE = prosthetic valve
endocarditis
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history. He was a former smoker and alcohol user, 
but denied any history of recreational drug use.

He had a complex cardiac surgical history, begin-
ning with coronary artery bypass graft surgery and 
coronary stent placement 22 years prior. This was 
followed by redo coronary artery bypass graft surgery 
and bioprosthetic mitral valve replacement a year 
later. Ten years after that, he underwent a redo 
mitral valve replacement owing to a torn leaflet of the 
bioprosthetic valve. Approximately 1 month 
following the redo mitral valve replacement, the pa-
tient was hospitalized for 2 weeks after he presented 
with a 1-day history of fever and chills and 2 weeks of 
progressive dyspnea. Imaging revealed right-sided 
patchy pulmonary infiltrates and moderate medias-
tinal lymphadenopathy. Laboratory work-up was 
notable for thrombocytopenia and transaminitis. An 
extensive infectious diseases (ID) work-up,

including blood cultures and echocardiography, 
was unrevealing. Respiratory cultures grew a rare 
yeast, which was not further characterized. The 
patient was treated empirically with antibiotics, 
including doxycycline. He showed clinical and 
radiologic improvement, with near-resolution of 
infiltrates by hospital day 10. The diagnosis was a 
probable community-acquired pneumonia; however, 
in retrospect, this presentation may have repre-
sented an acute, self-limited pulmonary histoplas-
mosis infection.

Additional comorbidities included nonischemic 
cardiomyopathy, paroxysmal atrial fibrillation, 
chronic obstructive pulmonary disease, a benign 
pulmonary nodule, type 2 diabetes mellitus, hyper-
tension, hypercholesterolemia, and compensated 
liver cirrhosis. He also had a recent untreated diag-
nosis of localized prostate cancer without metastasis.

VISUAL SUMMARY Continued

Timeline Major Updates

Day 10 • Urine Histoplasma antigen was reported positive
Day 11 • Liposomal amphotericin B (AmBisome) was initiated; vancomycin was discontinued

• Continued ceftriaxone and doxycycline pending other laboratory tests
Day 15 • The patient showed some signs of improvement, appetite better, working with physical therapy

• Blood cultures still negative; Most of infectious diseases work-up unrevealing
• No change in management

Day 17 • The patient showed modest clinical improvement, though overall prognosis remained guarded
• Blood cultures still negative
• Continued AmBisome and ceftriaxone; doxycycline discontinued

Day 22 • The patient developed notable lower extremity edema, attributed to volume overload from pre- and post-
saline infusions administered with AmBisome

• Blood cultures remained negative
• AmBisome and ceftriaxone were continued
• Intravenous furosemide was initiated as needed, and frequency of saline infusions was reduced to manage 

fluid balance
Day 27 • The patient experienced increased shortness of breath despite furosemide therapy and reduction in saline 

infusions
• Final dose of AmBisome was administered

Day 28 • Blood cultures still negative
• AmBisome discontinued, and itraconazole started
• Ceftriaxone continued

Day 30 • The patient was unable to tolerate itraconazole, and there were concerns regarding potential drug-drug 
interactions with other medications

• The patient also reported a cough with thick sputum production
• Blood cultures continued to remain negative
• Itraconazole was switched to isavuconazole for antifungal therapy
• Ceftriaxone was switched to piperacillin-tazobactam (Zosyn) to broaden antibiotic coverage

Day 31 • On day 27 of incubation, fungal blood cultures were reported to be growing an organism
Day 32 • Follow-up TEE done, showing a 2.2 × 1.0 cm nonmobile thrombus adherent in the left atrium; the vege-

tation was not worse, and there was not any new valvular dysfunction
• Apixaban was initiated; isavuconazole and Zosyn were continued

Day 38 • Zosyn was discontinued; isavuconazole was continued
• Discharge planning started

Day 43 • Discharged to skilled nursing facility
• Isavuconazole continued

Day 52 • On day 46 of incubation, the fungal culture was isolated to be Histoplasma capsulatum complex
Wk 4 and 12 post-hospital 

discharge
• The patient was seen in outpatient follow-up; he continued to improve and was doing fairly well overall
• Serum calcium remained normal without active treatment; pancytopenia persisted but stable
• Follow-up chest computed tomography scan at wk 12 showed complete resolution of left-sided pleural 

effusion and partial improvement of right upper lobe mass
• The patient continued lifelong isavuconazole therapy
• Ongoing follow-up was arranged with infectious diseases physician, pulmonologist, cardiologist, and 

primary care physician
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About 5 days before this presentation, he had 
presented to another hospital due to weakness and a 
fall, and an antibiotic was initiated for a probable 
underlying bacterial infection. His medications 
included aspirin, atorvastatin, carvedilol, warfarin, 
finasteride, furosemide, glimepiride, metformin, 
tamsulosin, and recently initiated cefdinir.

DIFFERENTIAL DIAGNOSIS

Given the subacute cognitive decline, fatigue, 
anorexia, weight loss, bilateral lower extremity 
edema, and exertional dyspnea—along with initial 
laboratory results showing pancytopenia and hyper-
calcemia in the context of a bioprosthetic mitral

valve and known ischemic heart disease—heart fail-
ure, prosthetic valve endocarditis (PVE), bone 
marrow malignancy, and granulomatous lung disease 
were differential diagnoses.

INVESTIGATIONS

Laboratory results (Table 1) were significant for 
pancytopenia (white blood cells 3,100/μL, hemoglobin 
12.5 g/dL, and platelet count 72,000/μL), hypercalce-
mia (12.6 mg/dL), and elevated pro–B-type natriuretic 
peptide (5,530 pg/mL). Urinalysis was normal. 
Electrocardiogram showed rate-controlled atrial 
fibrillation with no acute changes. Computed tomog-
raphy scan of the chest, abdomen, and pelvis revealed

TABLE 1 Initial and Follow-Up Laboratory Results

Laboratory Test Reference Ranges

Results

On Admission
Week 12 Post-
Discharge a

White blood count, cells/μL 4,300-10,000 3,100 2,900
Hemoglobin, g/dL 13.6-16.5 12.5 12.4
MCV, fL 82.0-99.0 88.6 98.2
Platelets, cells/μL 140,000-350,000 72,000 100,000
Sodium, mmol/L 137-145 134 134
Potassium, mmol/L 3.4-5.1 3.6 4.5
Magnesium, mg/dL 1.6-2.6 1.7 —
Chloride, mmol/L 98-107 99 102
Carbon dioxide, mmol/L 22-30 32 26
Blood urea nitrogen, mg/dL 9-20 31 31
Creatinine, mg/dL 0.7-1.30 0.87 1.17
Glucose, mg/dL 74-106 118 109
Calcium, mg/dL 8.4-10.2 12.6 9.3
Ionized calcium, mg/dL 4.6-5.1 6.6 —
Albumin, mg/dL 3.5-5.0 3.4 3.9
Alanine aminotransferase, U/L <50 40 52
Aspartate aminotransferase, U/L 14-54 54 61
Alkaline phosphatase, U/L 38-126 165 169
Total bilirubin, mg/dL 0.2-1.3 1.5 1
NT-proBNP, pg/mL 5,530 3,420
Hemoglobin A 1c , % <5.6% 6.1 —
Thyroid-stimulating hormone, μIU/mL 0.47-4.68 3.49 —
Parathyroid hormone, intact, pg/mL 15-83 79 —
Total 25-hydroxyvitamin D, ng/mL 30-100 35 —
Prothrombin time, s 11.9-14.7 24.6 —
INR 0.9-1.1 2.2 —
Prostate-specific antigen, ng/mL <3.9 0.1 —
Bone marrow analysis Mildly hypercellular marrow with 

morphologically normal trilineage 
hematopoiesis

—

Bone marrow FISH 
Chromosome 8 and 20 5q− /− 5/+5 tricolor, 7q− /− 7 tricolor, 

KMT2A (MLL)(11q23)
Not detected —

13q− /− 13, 1p32/1q2, p53 (17p13.1)/NF1(17q11), CCND1/IgH t(11; 
14), FGFR3/IgH t(4; 14), IgH/MAF t(14; 16), IgH/MAFB t(14; 20)

Not detected —

Initial results demonstrated leukopenia, anemia, thrombocytopenia, hypercalcemia, and elevated NT-proBNP, whereas most other parameters were within normal limits. 
Follow-up results showed persistent but stable leukopenia, anemia, and thrombocytopenia; normalization of serum calcium levels; and improvement in NT-proBNP levels. 
a Dash indicates test was not repeated.
FISH = fluorescence in situ hybridization; INR = international normalized ratio; MCV = mean corpuscular volume; NT-proBNP = N-terminal pro–B-type natriuretic peptide.
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a 3.0 × 2.1 cm right upper lobe lesion unchanged from 

previous studies, with mild lymphadenopathy and 
small bilateral pleural effusions (Figure 1).

MANAGEMENT

Hydration improved the hypercalcemia, but the pa-
tient remained lethargic and intermittently delirious. 
On hospital day 4, transthoracic echocardiography 
showed possible vegetations, prompting an ID 
consultation. Transesophageal echocardiography 
confirmed the vegetations (Videos 1 and 2), with a 
portion of the vegetation prolapsing into the left 
atrium that measured 1.3 × 0.6 cm (Figure 2). There 
was mild valvular regurgitation and moderate ste-
nosis with a mean pressure gradient of 7 mm Hg at a 
heart rate of 83 beats/min. There was no paravalvular 
regurgitation. No vegetations were noted on other 
valves.

The ID team ordered an extensive work-up 
including blood cultures and fungal studies 
(Table 2) and initiated broad-spectrum antibiotics 
that included doxycycline to cover atypical organ-
isms. Serum beta-D-glucan and Histoplasma urine 
antigen were both positive. After about 4 weeks of 
blood culture incubation, it started growing a fungus, 
which was later (in week 6) isolated to be Histo-
plasma capsulatum, confirming the diagnosis.

The patient was treated with liposomal amphoter-
icin B (Ambisome; Gilead Sciences, Inc) for 17 days. It 
was discontinued after the patient developed signs of 
volume overload from the pre- and post-Ambisome 
saline hydration despite diuretics. He was transi-
tioned to itraconazole, but developed intolerance. 
There were also concerns for significant drug-drug

interactions with the other medicines. Based on a 
combination of better tolerability, drug interaction 
profile, and clinical suitability, 1,2 itraconazole was 
switched to isavuconazole, which he tolerated well.

OUTCOME

Over the following weeks, the patient gained weight 
and strength. Repeat transesophageal echocardiog-
raphy on day 32 demonstrated stable vegetations. 
Owing to his frailty and multiple comorbidities, he 
was not deemed a surgical candidate and was 
managed medically with long-term antifungal ther-
apy. He was discharged on day 43 with follow-up 
arranged with an ID physician, cardiologist, pulmo-
nologist, and his primary care physician.

FOLLOW-UP

At his 4- and 12-week outpatient ID follow-up visits, 
the patient showed continued clinical improvement. 
Fungal blood cultures, repeated 4 weeks after initi-
ation of antifungal therapy, were negative after 
extended incubation. Although pancytopenia per-
sisted, it remained stable, and serum calcium levels 
were normal without specific intervention (Table 1). 
A repeat chest computed tomography scan at the 12-
week post-discharge visit showed partial improve-
ment of the right upper lobe mass and complete 
resolution of the left-sided pleural effusion (Figure 1). 
He remained adherent to lifelong isavuconazole 
therapy with good tolerance.

DISCUSSION

Histoplasmosis endocarditis is a rare form of fungal 
infective endocarditis, with only a limited number of

FIGURE 1 Interval Radiologic Changes After Treatment

Serial chest computed tomography scan findings showing partial improvement of the right upper lobe mass (red arrows) and complete 
resolution of the left-sided pleural effusion (orange arrow) at 12 weeks post-discharge (A) compared with initial presentation (B).
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cases reported in the literature. It most commonly 
occurs in patients with underlying immunosuppres-
sion or prosthetic heart valves and typically manifests 
as culture-negative endocarditis. 3,4 Confirmation of 
diagnosis frequently occurs postoperatively or post-
mortem owing to the poor yield of fungal cultures. 
However, antigen detection in urine and/or serum 

often provides an early diagnostic clue. 4

Although rare, reactivation of Histoplasma infec-
tion years, even up to 5 decades, after primary 
exposure is a recognized phenomenon, particularly 
in individuals with subtle or acquired impairments in 
immune function. 5,6 Our patient lacked overt 
immunosuppression, but had classic risk factors for 
exposure (soil, rural setting, endemic area). His pre-
vious pneumonia episode may have represented an 
acute primary Histoplasma infection that seeded the 
prosthetic valve. We propose that multiple chronic 
comorbidities, including cirrhosis, type 2 diabetes,

advanced age, and recent diagnosis of untreated 
prostate cancer, likely contributed to waning im-
mune surveillance and increased susceptibility to 
reactivation.

Diagnosis was challenging owing to negative cul-
tures initially and nonspecific systemic findings. 
Beta-D-glucan, though nonspecific, and urinary an-
tigen testing, a sensitive method for disseminated 
Histoplasma, were instrumental in diagnosis. Blood 
cultures for H capsulatum often require extended 
incubation and specialized media, highlighting the 
importance of early suspicion, use of noninvasive 
screening tests, and initiation of empirical antifungal 
therapy if the tests are positive.

Isavuconazole, an extended-spectrum triazole 
with improved tolerability and fewer drug in-
teractions, 1,2 was successfully used in this case. 
Although not first-line treatment per current guide-
lines, 4,7,8 it offers a viable alternative for patients

FIGURE 2 Vegetation Visualized on Bioprosthetic Mitral Valve

Transesophageal echocardiography showing a vegetation on the bioprosthetic mitral valve (yellow arrow in A; white arrows in B and C).
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with contraindications to itraconazole. Notably, our 
patient was managed without valve surgery, which is 
typically recommended in fungal PVE. 4,7,9 This con-
servative approach may be suitable in select patients 
with stable hemodynamics, absence of large emboli, 
and robust clinical response to antifungals and who 
are not surgical candidates for various reasons.

CONCLUSIONS

This case adds to the evolving understanding of 
Histoplasma PVE by emphasizing several key points: 
diagnostic confirmation through both urine antigen 
testing and fungal blood cultures, effective nonsur-
gical management in high-risk patients, and suc-
cessful long-term treatment with isavuconazole. It 
also highlights the need to consider fungal pathogens 
in patients with prosthetic valves and relevant 
occupational or environmental exposures. Finally, it 
illustrates the importance of individualized anti-
fungal therapy, especially when first-line agents are 
limited by contraindications.

ACKNOWLEDGMENTS The authors thank the patient 
for providing consent to share their case for publi-
cation. They are also grateful to the health care pro-
viders involved in the patient’s care; their expertise 
and dedication were vital to the patient’s clinical 
management.

FUNDING SUPPORT AND AUTHOR DISCLOSURES

The authors have reported that they have no relationships relevant 
to the contents of this paper to disclose.

ADDRESS FOR CORRESPONDENCE: Dr Admire
Hlupeni, St Luke’s Hospital, Internal Medicine Resi-
dency, 224 S. Woods Mill Road, Suite 400 South, 
Chesterfield, Missouri 63017, USA. E-mail: ahlupeni@ 

gmail.com.

RE F ER ENCE S

1. Pettit NN, Carver PL. Isavuconazole: a new 

option for the management of invasive fungal 
infections. Ann Pharmacother. 2015;49(7):825– 
842. https://doi.org/10.1177/1060028015581679

2. Wilson DT, Dimondi VP, Johnson SW, Jones TM, 
Drew RH. Role of isavuconazole in the treatment 
of invasive fungal infections. Ther Clin Risk 
Manag. 2016;12:1197–1206. https://doi.org/10. 
2147/TCRM.S90335

3. Thompson GR, Jenks JD, Baddley JW, et al. 
Fungal endocarditis: pathophysiology, epidemi-
ology, clinical presentation, diagnosis, and man-
agement. Clin Microbiol Rev. 2023;36(3):e0001923. 
https://doi.org/10.1128/CMR.00019-23

4. Riddell J, Kauffman CA, Smith JA, et al. His-
toplasma capsulatum endocarditis: multicenter 
case series with review of current diagnostic 
techniques and treatment. Medicine. 2014;93(5):

191–199. https://doi.org/10.1097/MD.0000000 
000000034

5. Schmidt TE, Vieceli T, Damasceno LS, Kimuda S, 
Pasqualotto AC, Bahr NC. Evolving epidemiology, 
improving diagnostic tests and their importance 
for the correct diagnosis of histoplasmosis. 
J Fungi. 2025;11(3):196. https://doi.org/10.3390/ 
JOF11030196

6. Galgiani JN, Kauffman CA. Coccidioidomycosis 
and histoplasmosis in immunocompetent persons. 
New Engl J Med. 2024;390(6):536–547. https:// 
doi.org/10.1056/NEJMRA2306821

7. Baddour LM, Wilson WR, Bayer AS, et al. 
Infective endocarditis in adults: diagnosis, anti-
microbial therapy, and management of compli-
cations: a scientific statement for healthcare 
professionals from the American Heart Associa-
tion. Circulation. 2015;132(15):1435–1486. https:// 
doi.org/10.1161/CIR.0000000000000296

8. Bhatti S, Vilenski L, Tight R, Smego RA. 
Histoplasma endocarditis: clinical and myco-
logic features and outcomes. J Infect. 2005;51 
(1):2–9. https://doi.org/10.1016/J.JINF.2004. 
10.002

9. Ledtke C, Rehm SJ, Fraser TG, et al. Endo-
vascular infections caused by Histoplasma cap-
sulatum: a case series and review of the 
literature. Arch Pathol Lab Med. 2012;136(6): 
640–645. https://doi.org/10.5858/ARPA.2011-
0050-OA

KEY WORDS echocardiography, 
endocarditis, mitral valve, valve 
replacement

APPENDIX For supplemental videos,
please see the online version of this paper.

TABLE 2 Infectious Diseases–Directed Laboratory Studies 
Showing Positive Screening Results for Histoplasmosis

Laboratory Test Results

Fungitell beta D-glucan Positive
Histoplasma urine antigen Positive
Lyme IgM (23 kDa) Positive
Lyme IgG
Cryptococcus
Aspergillus
Coccidioides
Bartonella
Histoplasma
Brucella
Ehrlichia
Legionella
Leptospira
Mycoplasma pneumoniae 
Q fever
Spotted fever

All negative

Bone marrow PAS staining No microorganisms seen
Paraproteinemia studies Negative
HIV screening Negative
CD4 T-cells
CD8 T-cells

428 (35.7%)
492 (41%)

PAS = Periodic acid–Schiff.
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