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ABSTRACT

RESUMEN

Case report

Mitral valve infective endocarditis as a manifestation of disseminated 
Cryptococcus neoformans infection: a case report
Oyuky Flores-Alamos1,a, Diego González-Guzmán 1,a, Antonio de Jesús Andrade-Ortega 1,b, Jaime Ponce-Gallegos 2,c, 
Amayrani E. Coyac-Cavazos3,b, César Yldifonso Salinas-Ulloa 4,d, Marco Antonio Ponce-Gallegos 4,d

Infective endocarditis is a disease that affects mainly the endocardial surface of the heart and cardiac 
valves (native or prosthetic). The main risk factors for developing infective endocarditis are male sex, older 
age, intracardiac shunts, prosthetic valves, rheumatic, and congenital heart disease, intracardiac devices, 
intravenous drugs use, immunosuppression, and hemodialysis. Streptococci and Staphylococci spp. have been 
the most frequent isolated organisms. On the other hand, the most common fungal organism in infective 
endocarditis is Candida albicans (24-46%), followed by Aspergillus spp. (25%), and a few cases by Cryptococcus 
neoformans, which are associated with higher rate of mortality. This case provides an interesting case of 
Cryptococcus neoformans native valve infective endocarditis in a young woman with stage IV chronic kidney 
disease and severe malnutrition.

Keywords: Cryptococcus neoformans; Endocarditis; Mycoses; Mitral Valve (Source: MeSH-NLM).

Endocarditis infecciosa de la válvula mitral como manifestación 
de infección diseminada por Cryptococcus neoformans: reporte 
de un caso

La endocarditis infecciosa es una enfermedad que afecta principalmente la superficie endocárdica del corazón 
y las válvulas cardíacas (nativas o protésicas). Los principales factores de riesgo para desarrollar endocarditis 
infecciosa son el sexo masculino, la edad avanzada, cortocircuitos intracardiacos, válvulas protésicas, 
enfermedades cardíacas reumáticas y congénitas, dispositivos intracardiacos, uso de drogas intravenosas, 
inmunosupresión y hemodiálisis. Streptococci y Staphylococci spp. han sido los organismos aislados con más 
frecuencia. Sin embargo, el hongo más común en la endocarditis infecciosa es Candida albicans (24-46%), 
seguido de Aspergillus spp. (25%) y casos raros de Cryptococcus neoformans, que se asocian a una mayor tasa 
de mortalidad. Este caso presenta una interesante infección por Cryptococcus neoformans en una válvula 
nativa en una mujer joven con enfermedad renal crónica estadio IV y desnutrición severa.

Palabras clave: Cryptococcus neoformans; Endocarditis; Micosis; Válvula Mitral (Fuente: DeCS-BIREME).
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Introduction 

Cryptococcus neoformans, a yeast-like fungus, exhibits a 

remarkable capacity for adaptation in variable environments, 

allowing it to survive both in the environment and in the host. 

Its association with severe and sometimes fatal infections in 

immunocompromised patients, such as meningoencephalitis 

and pneumonia, is well known. (1,2) Although Cryptococcus 

endocarditis is rare, its presentation and clinical course have 

been documented on rare occasions over the years. (3) This article 

provides a detailed description of the presentation and clinical 

course of a patient who developed Cryptococcus endocarditis 

on a native valve, a rare but clinically relevant phenomenon.

Case report

A 36-year-old female patient with a history of stage IV chronic 

kidney disease since 2018 and severe malnutrition presented to 

the adult emergency department with symptoms of asthenia, 

fever, intense itching, and generalized pain. On admission, the 

following laboratory studies were notable: serum creatinine of 

17.5, urea 252 mg/dl, hyperkalemia of 7.8 mEq/L, severe anemia 

(hemoglobin 6.07 mg/dl), and thrombocytopenia 12,000/μl. Due 

to the urgent need for dialysis, a temporary right femoral catheter 

was placed to initiate hemodialysis. During hospitalization, she 

developed a persistent fever, prompting central and peripheral 

blood cultures, which isolated methicillin-sensitive Staphylococcus 

aureus. A transthoracic echocardiogram (TTE) revealed thickening 

and sclerosis of the mitral valve leaflets, with a suggestive image 

of vegetation attached to the anterior leaflet measuring 13 x 15 

mm, and severe insufficiency. Based on these findings and the 

antibiogram, empirical antibiotic therapy with ceftriaxone was 

initiated. After 34 days of treatment and subsequent negative blood 

cultures, along with clinical improvement, she was discharged 

while continuing renal replacement therapy with hemodialysis.
Twenty days after discharge, she returned to the emergency 

department due to persistent fever of up to 38.5 °C. Physical 
examination revealed uremic frost, increased abdominal girth 
due to ascitic fluid, and edema of the lower extremities. Blood 
cultures were repeated, and the results showed the growth 
of Cryptococcus neoformans five days later. A repeat set of 
blood cultures confirmed this microorganism. Upon finding 
this pathogen, a chest tomography was performed, revealing 
hypodensity in multiple areas of the upper lobes, as well as 
multiple atelectasis and bilateral pleural effusion (Figure 1A). 
A new transthoracic echocardiogram was performed, showing 
persistent vegetation measuring 10x7 mm predominantly on 
the posterior leaflet of the mitral valve in the two-chamber apical 
view, now causing severe regurgitation with a Coanda effect in 

the long-axis and four-chamber views (Figures 1B, 1C, and 1D). 
The new Duke 2023 criteria were used in the patient, including 
among the minor criteria: prior history of Infectious Endocarditis 
(IE), documented temperature >38 °C. Among the major 
criteria: positive blood cultures rarely causing IE isolated in three 
separate blood cultures, significant new valvular insufficiency on 
echocardiography compared to previous images.

As part of the approach, laboratory tests were conducted 
to rule out human inmunodeficiency virus (HIV) infection and 
other underlying immunodeficiencies, which were negative. A 
lumbar puncture was performed, revealing glucose of 28 mg/
dl and proteins of 44.76 mg/dl. The cerebrospinal fluid culture 
isolated Cryptococcus neoformans. Subsequently, a paracentesis 
was performed with a cytological study showing a GASA < 
0.1, along with a peritoneal fluid culture reporting the same 
previously mentioned microorganism. Due to the findings on 
the echocardiogram, she was transferred to the cardiology 
department of Hospital Civil Fray Antonio Alcalde for surgical 
intervention. However, due to the severity of the disseminated 
infection and the patient's severe malnutrition, she died before 
valve repair could be performed.

Discussion

Infective endocarditis is a disease that affects mainly the 

endocardial surface of the heart and cardiac valves (native 

or prosthetic), as well as indwelling cardiac devices. In recent 

years, the annual incidence has varied from 7 to 15 cases 

per 100,000 population. (4) The main risk factors have been 

male sex, older age, intracardiac shunts, prosthetic valves, 

rheumatic, and congenital heart disease, intracardiac devices, 

intravenous drugs use, immunosuppression, and hemodialysis. 

Historically, women have had worse prognosis than men, and 

the in-hospital mortality rate ranging from 14 to 22%. (5)

Historically, Streptococci and Staphylococci spp. have been 

the most frequently isolated organisms, accounted collectively 

for approximately 80% of IE cases. However, this proportion 

varies by region (Staphylococci spp. is most prevalent in North 

America; Streptococci spp. is most prevalent in South America 

and Europe) (6). In a non-cardiovascular center in Mexico, in a 

ten-year period, it was described that Staphylococci species were 

the most frequent isolated organisms (45%, mainly S. aureus). On 

the other hand, the most common fungal organism in infective 

endocarditis is Candida albicans (24–46%), followed by Aspergillus 

spp. (25%), which is consistent with Mexican epidemiology, where 

fungi were present in 9.6% of cases, being candida species the only 

fungal organism, which are associated with the worst prognosis. (7,8)

In this case, our patient was a young woman in hemodialysis 

(end-stage renal disease) with mitral valve infective endocarditis 

related to a fungal pathogen (C. neoformans), with several risk 
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factors for a gloomy prognosis. Also, in the case recompilation of 

Cryptococcus neoformans infective endocarditis (12 cases until 

now) by McGuire and Walter (2) five patients (41.6%) died due 

to a disseminated infection. Interestingly, only 3 previous cases 

with a native valve involvement have been described, being 

aortic and mitral valves the only affected valves. This finding can 

be explained due to endocarditis is developed in a secondary 

manner, after an initial fungemia that starts in another site 

(central nervous system and/or lungs). (9)

The clinical presentation of patients with fungal endocarditis 

is usually like other causes of endocarditis. However, the diagnosis 

is often delayed due to negative blood cultures, which translates 

into a delay in anti-fungal therapy. Interestingly, Pappas (10) 

described that non-HIV/non-transplant patients, cryptococcosis 

affected mainly the lungs and had a higher rate of death at 90 

days and one year of follow-up. In the clinical and demographic 

characteristics, seven patients (6%) were classified with end-stage 

renal disease, which is consistent with our case.

It is important to mention that chronic kidney disease 

(CKD) is linked to a broad impairment of almost every aspect 

of the immune system, creating a distinct condition of "chronic 

inflammatory immune depression." The effects on the innate 

immune system in CKD may stem from the buildup of uremic 

toxins, higher levels of pro-inflammatory molecules, increased 

oxidative stress, and reduced erythropoietin production. 

Additionally, CKD patients tend to have T-cell lymphopenia 

and have abnormal activation of fully differentiated memory 

cells, and an imbalance between regulatory T cells and T 

helper 17 cells. These T-cell irregularities are linked to uremic 

toxins, oxidative stress, secondary hyperparathyroidism, iron 

overload, and inflammation. Moreover, CKD is associated with 

a significant deficiency and malfunction of B cells, driven by 

increased apoptosis and hindered maturation. (11,12)

Diagnosis of fungal endocarditis is based on the new 

Duke’s Criteria. (13) Interestingly, it is described that in cases 

Figure 1. A) Chest computed tomography with multiples areas of hypodensity in the upper lobes, as well as atelectasis, bilateral 
pleural effusion, and consolidations. B) Two-chamber view in transthoracic echocardiography showing the vegetation of 10x7 mm 
on the posterior leaflet of the mitral valve. C) Long-axis view, and D) Four-chamber apical view in transthoracic echocardiography 
showing severe mitral regurgitation.
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References

of Cryptococcus endocarditis, most blood cultures will return 
positive (as in this case). However, the probability of an in-
hospital acquired fungal infection is high, which is like the 
results described by Ruiz-Beltrán et al. (7) where 56.5% of cases 
were classified as health care-associated infective endocarditis, 
being the most frequent cause the presence of intravenous 
access device in 46.8% of them.

In conclusion, this case provides additional information 
to the international literature about how Cryptococcus 
neoformans can affect patients with several risk factors 
(chronic kidney disease, hemodialysis, malnutrition, female 
sex), and could develop to a fatal outcome. These cases are 
necessary due to the exceptionally low percentage of patients 

who develop cryptococcal endocarditis.

Authors’ Contributions
MAPG: Conceptualization and writing original draft; JPG: Data curation 

and conceptualization; OFA: Writing, review, and editing; DGG: Writing 

original draft; AJAO: Investigation; AECC: Investigation and writing; CYSU: 

Review and editing.

Ethical aspects
Unfortunately, because the case was obtained retrospectively, it 
was not possible to obtain informed consent. In addition, due to 
this situation, it was not submitted to the ethics committee, highli-
ghting that at no time the identity of the patient was revealed.

Acknowledgments
Acknowledgments: The authors thank the various participating 
institutions for the facilities to carry out this manuscript.

1.  Alspaugh JA. Virulence mechanisms and Cryptococcus neoformans 
pathogenesis. Fungal Genet Biol. 2015;78:55-8. doi: 10.1016/j.
fgb.2014.09.004.

2.  McGuire CN, Walter DJ. Cryptococcus neoformans endocarditis in an 
immunocompetent patient a case report. BMC Cardiovasc Disord. 
2022;22(1):565. doi: 10.1186/s12872-022-02997-9. 

3.  Zhao Y, Lin X. Cryptococcus neoformans: Sex, morphogenesis, 
and virulence. Infect Genet Evol. 2021;89:104731. doi: 10.1016/j.
meegid.2021.104731.

4.  Hubers SA, DeSimone DC, Gersh BJ, Anavekar NS. Infective 
Endocarditis: A Contemporary Review. Mayo Clin Proc. 2020;95(5):982-
997. doi: 10.1016/j.mayocp.2019.12.008.

5.  Cimmino G, Bottino R, Formisano T, Orlandi M, Molinari D, 
Sperlongano S, et al. Current Views on Infective Endocarditis: 
Changing Epidemiology, Improving Diagnostic Tools and Centering 
the Patient for Up-to-Date Management. Life. (Basel). 2023;13(2):377. 
doi: 10.3390/life13020377.

6.  Holland TL, Baddour LM, Bayer AS, Hoen B, Miro JM, Fowler VG 
Jr. Infective endocarditis. Nat Rev Dis Primers. 2016;2:16059. doi: 
10.1038/nrdp.2016.59.

7.  Ruiz-Beltran AM, Barron-Magdaleno C, Ruiz-Beltran SM, Sánchez-
Villa JD, Orihuela-Sandoval C, Oseguera-Moguel J, et al. Infective 

endocarditis: 10-year experience in a non-cardiovascular center. 
Arch Cardiol Mex. 2022;92(1):5-10. doi: 10.24875/ACM.20000467. 

8.  Badiee P, Amirghofran AA, Ghazi Nour M, Shafa M, Nemati MH. 
Incidence and outcome of documented fungal endocarditis. Int 
Cardiovasc Res J. 2014;8(4):152-5.

9.  Levitz SM. The ecology of Cryptococcus neoformans and the 
epidemiology of cryptococcosis. Rev Infect Dis. 1991;13(6):1163-9. 
doi: 10.1093/clinids/13.6.1163. 

10.  Pappas PG. Cryptococcal infections in non-HIV-infected patients. Trans 
Am Clin Climatol Assoc. 2013;124:61-79.

11.  Espi M, Koppe L, Fouque D, Thaunat O. Chronic Kidney Disease-
Associated Immune Dysfunctions: Impact of Protein-Bound Uremic 
Retention Solutes on Immune Cells. Toxins (Basel). 2020;12(5):300. 
doi: 10.3390/toxins12050300.

12.   J. Yang, W. He (eds.). Chronic Kidney Disease. Singapore: Springer 
Nature; 2020. doi: 10.1007/978-981-32-9131-7_12.

13.  Fowler VG, Durack DT, Selton-Suty C, Athan E, Bayer AS, Chamis 
AL, et al. The 2023 Duke-International Society for Cardiovascular 
Infectious Diseases Criteria for Infective Endocarditis: Updating 
the Modified Duke Criteria. Clin Infect Dis. 2023;77(4):518-26. doi: 
10.1093/cid/ciad271.


