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Abstract: We describe a case of chronic meningoencephalitis with hydrocephalus caused by Crypto-
coccus bacillisporus (VGIII) in an immunocompetent patient from Santa Cruz, Bolivia. This first report
of a member of the Cryptococcus gattii species complex from Bolivia suggests that C. bacillisporus
(VGIII) is present in this tropical region of the country and complements our epidemiological and
clinical knowledge of this group of emerging fungal pathogens in South America.
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1. Introduction

Members of the Cryptococcus gattii species complex are emerging human and vet-
erinary pathogens found in soils and in association with trees in various parts of the
world [1]. Initially, this species complex was considered to inhabit tropical and subtropical
regions only, but in recent years it has also been described in temperate latitudes [2,3]. Un-
like C. neoformans, which mainly causes opportunistic infections, C. gattii causes substantial
morbidity and mortality in immunocompetent individuals and has the potential to cause
outbreaks [1]. Due to recent taxonomical changes of the genus Cryptococcus, former C. gattii
genotypes (VGI–VGIV) were reassigned as five distinct species with differing epidemio-
logical features, with a possible additional genotype/species reported from Sub-Saharan
Africa [4,5]. As these nomenclature issues are not yet resolved [4,6,7], in this report, we will
use the C. gattii species complex nomenclature when referring to all genotypes (VGI–VGV)
and use the suggested species names when referring to single genotypes.

In South America, the C. gattii species complex is endemic in Brazil and Colombia,
although clinical and environmental isolates were also reported from Venezuela, Argentina,
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Peru, Paraguay, Uruguay, and Chile; most of them belonging to the species C. deuterogattii
(VGII) and C. bacillisporus (VGIII) [8,9]. However, due to the limited availability of molec-
ular diagnostic tools, the exact distribution and clinical relevance of Cryptococcus species
in South America are incompletely understood [8]. Here, we present the first isolation of
C. gattii complex in Bolivia, which was from a patient with chronic meningoencephalitis
caused by C. bacillisporus (VGIII) acquired in the Santa Cruz region.

2. Case Report and Results

A 48-year-old previously healthy man from Santa Cruz, Bolivia, attended Clínica
Alemana de Santiago (Chile) with a 12-months history of progressive neurological prob-
lems. Symptoms had started with malaise, tremor, and headache, later accompanied by
dysphagia, dysphonia, singultus, progressive severe cognitive deterioration, and a weight
loss of 10 kg. The patient denied former travel outside Bolivia; his visit to Chile was for
medical reasons, i.e., evaluation of the current illness. At presentation, the patient was
prostrated and showed severe memory disorder, right central facial paralysis, right brachial
and crural paresis, and symmetric postural tremor. Routine laboratory exams were normal,
including tests for HIV, syphilis, Histoplasma capsulatum, and tuberculosis. While a chest CT
scan was unremarkable, brain MRI showed leptomeningeal infiltrates and hydrocephalus,
together with ganglionar and periventricular edema and cystic lesions (Figure 1). Cere-
brospinal fluid (CSF) examinations revealed low glucose (5 mg/dL), elevated protein
(788 mg/dL), and pleocytosis (35 cells/µL, 97% mononuclear); cryptococcal antigen latex
agglutination (CALAS®, Meridian Bioscience, Memphis, TN, USA) was positive (1:64);
Ziehl Neelsen and India ink stains as well as Xpert MTB/RIF were negative. CSF cul-
tures on Sabouraud agar showed small whitish colonies, which produced a blue color
on canavanine–glycine–bromothymol blue agar, compatible with C. gattii species com-
plex. MALDI-TOF mass spectrometry (VITEK MS, bioMérieux) confirmed the strain as
“C. gattii” with the maximum confidence score (99.9%). PCR and subsequent restriction
fragment length polymorphism (RLFP) analysis of the URA5 gene classified the strain
as C. bacillisporus (VGIII). Further multilocus sequence typing (MLST) and specific PCR
tests [10,11], performed at the Robert-Koch Institute in Berlin, Germany, grouped the strain
as C. bacillisporus sequence type 79 (ST79). Antifungal susceptibility testing by microdilu-
tion using the Clinical and Laboratory Standards Institute (CLSI) M27 protocol [12] showed
the following minimum inhibitory concentrations: amphotericin B (AMB), 0.125 µg/mL;
flucytosine, 4 µg/mL; posaconazole, 0.5 µg/mL; voriconazole, 0.25 µg/mL; fluconazole,
32 µg/mL; and itraconazole, 0.25 µg/mL.
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Figure 2. Biopsy of the third ventricle wall showing numerous spherical to oval yeast-like cells 
(arrows) embedded in a granulomatous reaction with some giant cells. The mucopolysaccharide 
capsule forms a clear halo around the fungal cells in Hematoxylin and eosin (A), Grocott-Gomori’s 
(B), and Fontana-Masson stains (C), while with Alcian blue stain (D), it is deeply colored. 

Due to the protracted clinical presentation of the infection, the virulence of the CSF 
isolate was evaluated in comparison to previously characterized C. deuterogattii (VGII) 
reference strains. In short, 20 last instar larvae of Galleria mellonella weighing 230–330 mg 
without any grey marks were injected with 106 cryptococci per animal in PBS, as previ-

Figure 1. Brain MRI images (A, sagittal T1Gd and B, axial T2-FLAIR [fluid attenuated inversion
recovery] showing generalized leptomeningeal enhancement (arrows in A), ganglionar and periven-
tricular edema (white arrows in B), cystic lesions suggestive of gelatinous pseudocysts (black arrows
in B), and enlarged ventricles compatible with communicating hydrocephalus.
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Monotherapy with liposomal AMB (L-AMB, 3 mg/kg/day) was started since flucyto-
sine is not available in Chile. After 2 weeks and clinical improvement, the patient decided
to continue treatment with oral fluconazole (400 mg bid) in Bolivia. Four months later,
he returned with severe headache, cognitive impairment, tremor, and severe gait disorder.
A brain MRI showed decreased leptomeningeal enhancement, but persistent hydrocephalus
and multiple cystic lesions of increased size. CSF samples demonstrated low glucose
(11 mg/dL), elevated protein (296 mg/dL), pleocytosis (25 cells/µL, 93% lymphocytes),
and were positive for the cryptococcal antigen by latex agglutination (1:64) and lateral
flow testing (1:80; CrAg LFA, Immy, Norman, OK, USA). Endoscopic third ventriculocis-
ternostomy was performed, showing cotton-like whitish material (Supplemental Material,
Video S1). Biopsies of the ventricle walls revealed granulomatous inflammation with nu-
merous encapsulated yeast-like cells (Figure 2). L-AMB (3 mg/kg/day) was reinitiated in
combination with oral fluconazole (400 mg bid). The patient improved clinically and after
2 weeks treatment was switched to consolidation therapy with fluconazole (400 mg bid).
Therapy with 400 mg per day was maintained for 2 years. During a follow-up period of
5 years the patient remained clinically stable and without cognitive or functional sequelae,
except mild tremor.
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Figure 2. Biopsy of the third ventricle wall showing numerous spherical to oval yeast-like cells
(arrows) embedded in a granulomatous reaction with some giant cells. The mucopolysaccharide
capsule forms a clear halo around the fungal cells in Hematoxylin and eosin (A), Grocott-Gomori’s
(B), and Fontana-Masson stains (C), while with Alcian blue stain (D), it is deeply colored.

Due to the protracted clinical presentation of the infection, the virulence of the CSF
isolate was evaluated in comparison to previously characterized C. deuterogattii (VGII)
reference strains. In short, 20 last instar larvae of Galleria mellonella weighing 230–330 mg
without any grey marks were injected with 106 cryptococci per animal in PBS, as previously
described [13]. Two Cryptococcus isolates, known to be highly-virulent (R265) and avirulent
(CBS7750) in a mouse model [14], were used as comparators. Infected animals were
incubated at 37 ◦C for 9 days and checked daily for survival (movement upon stimulation).
Control groups consisted of wax worms, which were (1) not manipulated (no touch),
(2) injected with PBS, and (3) injected with heat-inactivated (H/I) R265 (30 min at 65 ◦C).
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The experiments revealed a median survival of larvae infected with the Bolivian isolate,
CBS7750, and R265 of 7 days, 7 days, and 6 days, respectively. A log–rank test of the
survival curve of the Bolivian strain did not differ from CBS7750, but was significantly
different to R265 (p = 0.0009), suggesting a low virulence of this isolate in this model
(Figure 3).
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represents one of three biological replicates demonstrating equal outcomes.

3. Discussion

The reported C. bacillisporus case represents the first identification of an isolate of
the C. gattii species complex in Bolivia. This group of fungal pathogens appears to be of
increasing geographical distribution and clinical importance in South America [8]. C. gattii
complex inhabit >50 tree species in a variety of ecosystems and climates [1]. The exact range
and association to ecoclimatic zones in South America is uncertain, but ecological modeling
studies from Colombia suggest that the distribution is wide and also includes ecoregions
with temperate climate [15]. The Amazon rainforest with its botanical variety has been
suggested as the origin of certain strains of higher virulence [1]. Contaminated water
sources and infected animals may serve to distribute the fungus in the environment [16].
Unlike C. neoformans, some members of the C. gattii species complex often affect hosts
without known immunocompromise [17]. Risk of disease has been attributed to increased
environmental exposure, especially to mature trees, e.g., in the Australian rural-living
indigenous population; however, certain dysfunctions of the innate immunity such as
anti-granulocyte-macrophage colony-stimulating factor (GM-CSF) autoantibodies might
also predispose to central nervous system (CNS) infections with C. gattii complex [17].

The taxonomy of human pathogenic Cryptococcus species complexes has recently been
restructured. The suggested assignation of distinct species instead of genotypes was based
on genotypic and phenotypic criteria as well as virulence differences and ecological varia-
tions [4]. However, this new taxonomy is still not universally accepted, causing a certain
“nomenclatural instability” [6]. The presented patient was infected by C. bacillisporus,
former C. gattii genotype AFLP5, molecular type VGIII. This species is infrequently isolated
worldwide, but has been recognized as an emerging pathogen throughout different climate
zones in America [18]. Most cases have been described from Colombia, Mexico, southern
Brazil, and the West Coast of the USA [1,8,19]. Unlike C. deuterogattii (VGII), which causes
outbreaks related to few hypervirulent clones, clinical isolates of C. bacillisporus (VGIII)
have a higher genetic diversity [18]. This species induces lower levels of proinflammatory
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cytokines than other members of the C. gattii complex, leading to prolonged survival
and chronic infections [14]. Two main subgroups have been recognized using different
techniques; VGIIIa and VGIIIb by multilocus sequence typing [20] and serotypes B and
C by restriction fragment length polymorphism (RFLP) analysis of the CAP59 gene [18].
The presented patient was infected with ST79, which has mainly been isolated in Colombia,
but also in Mexico and the USA [18,21–23]. ST79 belongs to serotype C, which is more
diverse and probably less virulent with less pulmonary infections compared to serotype
B [18]. This is in accordance with our results in the Galleria mellonella model, suggesting that
the Bolivian isolate was of low virulence. As this case suggests, such isolates may still
cause CNS infections in non-immunocompromised individuals presenting as subacute
meningoencephalitis without evident signs of infection such as fever [24], in contrast to the
typical presentations of C. deuterogattii (VGII), often involving pulmonary manifestations.
The chronic course of C. bacillisporus (VGIII) together with the prolonged incubation period
may lead to misdiagnosis or significant delays including the risk of a fatal outcome [1,25,26].
The under-recognition of this pathogen is also related to diagnostic difficulties, since the
necessary cultural and molecular techniques are mostly unavailable in low- and middle-
income countries [8]. In Bolivia, for example, all reported cryptococcosis cases up to now
have been diagnosed using India ink, without species differentiation [8,27,28]. An addi-
tional problem is that commercial tests may not adequately identify cryptococcosis caused
by C. gattii [29].

The clinical management in resource-poor settings is problematic, as essential antifun-
gals are often not accessible or of uncertain quality [30]. Flucytosine, for example, is still
unavailable in most South American countries [31], although the drug is designated as a
core medicine in the WHO Model List of Essential Medicines since 2015 [32]. A further
therapeutic challenge is the management of increased intracranial pressure, which might
have an atypical presentation (“frozen state”) [33], and often requires neurosurgical inter-
vention [34].

In conclusion, our report suggests that C. bacillisporus (VGIII) is present in the tropical
lowlands east of the Andes Mountains in Bolivia and has to be considered as a cause of
CNS infections in this region. Further studies are necessary to understand the distribution
and clinical relevance of this and other C. gattii complex species in Bolivia and neighboring
countries. Our case also highlights the importance of diagnostic cooperation with mycology
reference laboratories across national borders, to improve individual patient management
and also to understand the epidemiological landscape and risk factors regarding this group
of emerging fungal pathogens.

Supplementary Materials: The following are available online at https://www.mdpi.com/2309-6
08X/7/1/55/s1. Video S1: Endoscopic third ventriculocisternostomy showing white cotton-like
material floating in CSF and attached to the ventricle walls.

Author Contributions: Conceptualization, L.T. and T.W.; formal analysis, L.P., M.C.D., N.N. and V.R.;
investigation, L.T., V.D., M.C.D., S.S., P.V., N.N., Y.P., F.C., S.V. and R.S.; methodology, L.P., M.C.D.,
N.N., R.S. and V.R.; resources, L.T., V.D., S.S., F.C. and S.V.; supervision, L.P., V.R. and T.W.; validation,
L.T., L.P., M.C.D., V.R. and T.W.; visualization, L.P., Y.P., F.C., S.V. and T.W.; writing—original draft,
P.V. and T.W.; writing—review and editing, L.T., L.P., F.C., V.R. and T.W. All authors have read and
agreed to the published version of the manuscript.

Funding: This research received no external funding.

Informed Consent Statement: Informed consent was obtained from the patient presented in the
study.

Acknowledgments: We thank Gustavo Giusiano from Universidad Nacional del Noreste (Argentina)
for the molecular analysis of URA5 and the staff of the Robert-Koch Institute’s animal facility for
rearing the Galleria mellonella.

Conflicts of Interest: The authors declare no conflict of interest.

https://www.mdpi.com/2309-608X/7/1/55/s1
https://www.mdpi.com/2309-608X/7/1/55/s1


J. Fungi 2021, 7, 55 6 of 7

References
1. Chen, S.C.A.; Meyer, W.; Sorrell, T.C. Cryptococcus gattii infections. Clin. Microbiol. Rev. 2014, 27, 980–1024. [PubMed]
2. Galanis, E.; MacDougall, L. Epidemiology of Cryptococcus gattii, British Columbia, Canada, 1999–2007. Emerg. Infect. Dis. 2010, 16,

251–257. [CrossRef] [PubMed]
3. Hagen, F.; Colom, M.F.; Swinne, D.; Tintelnot, K.; Iatta, R.; Montagna, M.T.; Torres-Rodriguez, J.M.; Cogliati, M.; Velegraki, A.;

Burggraaf, A.; et al. Autochthonous and dormant Crypto coccus gattii infections in Europe. Emerg. Infect. Dis. 2012, 18, 1618–1624.
[CrossRef] [PubMed]

4. Hagen, F.; Khayhan, K.; Theelen, B.; Kolecka, A.; Polacheck, I.; Sionov, E.; Falk, R.; Parnmen, S.; Lumbsch, H.T.; Boekhout, T.
Recognition of seven species in the Cryptococcus gattii/Cryptococcus neoformans species complex. Fungal Genet. Biol. 2015, 78, 16–48.
[CrossRef] [PubMed]

5. Farrer, R.A.; Chang, M.; Davis, M.J.; van Dorp, L.; Yang, D.H.; Shea, T.; Sewell, T.R.; Meyer, W.; Balloux, F.; Edwards, H.M.; et al. A
new lineage of Cryptococcus gattii (VGV) discovered in the central Zambezian Miombo woodlands. mBio 2019, 10, e02306–e02319.
[CrossRef]

6. Kwon-Chung, K.J.; Bennett, J.E.; Wickes, B.L.; Meyer, W.; Cuomo, C.A.; Wollenburg, K.R.; Bicanic, T.A.; Castañeda, E.; Chang,
Y.C.; Chen, J.; et al. The case for adopting the “species complex”nomenclature for the etiologic agents of cryptococcosis. mSphere
2017, 2, e00357-16. [CrossRef]

7. Hagen, F.; Lumbsch, H.T.; Arsic Arsenijevic, V.; Badali, H.; Bertout, S.; Billmyre, R.B.; Bragulat, M.R.; Cabañes, F.J.; Carbia, M.;
Chakrabarti, A.; et al. Importance of resolving fungal nomenclature: The case of multiple pathogenic species in the Cryptococcus
Genus. mSphere 2017, 2, e00238-17. [CrossRef]

8. Firacative, C.; Lizarazo, J.; Illnait-Zaragozí, M.T.; Castañeda, E. The status of cryptococcosis in Latin America. Mem. Inst. Oswaldo
Cruz 2018, 113, 1–23.

9. Vieille, P.; Cruz, R.; León, P.; Cáceres, N.; Giusiano, G. Isolation of Cryptococcus gattii VGIII from feline nasal injury. Med. Mycol.
Case Rep. 2018, 22, 55–57. [CrossRef]

10. Meyer, W.; Aanensen, D.M.; Boekhout, T.; Cogliati, M.; Diaz, M.R.; Esposto, M.C.; Fisher, M.; Gilgado, F.; Hagen, F.; Kaocharoen,
S.; et al. Consensus multi-locus sequence typing scheme for Cryptococcus neoformans and Cryptococcus gattii. Med. Mycol. 2009, 47,
561–570. [CrossRef]

11. Feng, X.; Fu, X.; Ling, B.; Wang, L.; Liao, W.; Pan, W.; Yao, Z. Rapid differentiation of cryptic species within Cryptococcus gattii by a
duplex PCR assay. J. Clin. Microbiol. 2013, 51, 3110–3112. [CrossRef] [PubMed]

12. CLSI. Reference Method for Broth Dilution Antifungal Susceptibility Testing of Yeasts, 4th ed.; CLSI Standard M27; Clinical and
Laboratory Standards Institute: Wayne, PA, USA, 2017.

13. Fuchs, B.B.; O’Brien, E.; Khoury, J.B.; Mylonakis, E. Methods for using Galleria mellonella as a model host to study fungal
pathogenesis. Virulence 2010, 1, 475–482. [CrossRef] [PubMed]

14. Herkert, P.F.; Dos Santos, J.C.; Hagen, F.; Ribeiro-Dias, F.; Queiroz-Telles, F.; Netea, M.G.; Meis, J.F.; Joosten, L.A.B. Differential
in vitro cytokine induction by the species of Cryptococcus gattii complex. Infect. Immun. 2018, 86, e00958-17. [CrossRef] [PubMed]

15. Mak, S.; Vélez, N.; Castañeda, E.; Escandón, P.; Group, C. The fungus among us: Cryptococcus neoformans and Cryptococcus gattii
ecological modeling for Colombia. J. Fungi 2015, 1, 332–344. [CrossRef] [PubMed]

16. Springer, D.J.; Chaturvedi, V. Projecting global occurrence of Cryptococcus gattii. Emerg. Infect. Dis. 2010, 16, 14–20. [CrossRef]
[PubMed]

17. Saijo, T.; Chen, J.; Chen, S.C.; Rosen, L.B.; Yi, J.; Sorrell, T.C.; Bennett, J.E.; Holland, S.M.; Browne, S.K.; Kwon-Chung, K.J.
Anti-granulocyte-macrophage colony-stimulating factor autoantibodies are a risk factor for central nervous system infection by
Cryptococcus gattii in otherwise immunocompetent patients. mBio 2014, 5, e00912–e00914. [CrossRef] [PubMed]

18. Firacative, C.; Roe, C.C.; Malik, R.; Ferreira-Paim, K.; Escandón, P.; Sykes, J.E.; Castañón-Olivares, L.R.; Contreras-Peres, C.;
Samayoa, B.; Sorrell, T.C.; et al. MLST and whole-genome-based population analysis of Cryptococcus gattii VGIII links clinical,
veterinary and environmental strains, and reveals divergent serotype specific sub-populations and distant ancestors. PLoS Negl.
Trop. Dis. 2016, 10, e0004861. [CrossRef]

19. Chowdhary, A.; Prakash, A.; Randhawa, H.S.; Kathuria, S.; Hagen, F.; Klaassen, C.H.; Meis, J.F. First environmental isolation of
Cryptococcus gattii, genotype AFLP5, from India and a global review. Mycoses 2013, 56, 222–228. [CrossRef]

20. Byrnes, E.J., 3rd; Li, W.; Ren, P.; Lewit, Y.; Voelz, K.; Fraser, J.A.; Dietrich, F.S.; May, R.C.; Chaturvedi, S.; Chaturvedi, V.; et al. A
diverse population of Cryptococcus gattii molecular type VGIII in southern Californian HIV/AIDS patients. PLoS Pathog. 2011, 7,
e1002205. [CrossRef]

21. Lockhart, S.R.; Iqbal, N.; Harris, J.R.; Grossman, N.T.; DeBess, E.; Wohrle, R.; Marsden-Haug, N.; Vugia, D.J. Cryptococcus gattii in
the United States: Genotypic diversity of human and veterinary isolates. PLoS ONE 2013, 8, e74737. [CrossRef]

22. Lizarazo, J.; Escandón, P.; Agudelo, C.I.; Firacative, C.; Meyer, W.; Castañeda, E. Retrospective study of the epidemiology
and clinical manifestations of Cryptococcus gattii infections in Colombia from 1997–2011. PLoS Negl. Trop. Dis. 2014, 8, e3272.
[CrossRef] [PubMed]

23. Vélez, N.; Escandón, P. Multilocus sequence typing (MLST) of clinical and environmental isolates of Cryptococcus neoformans and
Cryptococcus gattii in six departments of Colombia reveals high genetic diversity. Rev. Soc. Bras. Med. Trop. 2020, 53, e20190422.
[CrossRef] [PubMed]

http://www.ncbi.nlm.nih.gov/pubmed/25278580
http://doi.org/10.3201/eid1602.090900
http://www.ncbi.nlm.nih.gov/pubmed/20113555
http://doi.org/10.3201/eid1810.120068
http://www.ncbi.nlm.nih.gov/pubmed/23017442
http://doi.org/10.1016/j.fgb.2015.02.009
http://www.ncbi.nlm.nih.gov/pubmed/25721988
http://doi.org/10.1128/mBio.02306-19
http://doi.org/10.1128/mSphere.00357-16
http://doi.org/10.1128/mSphere.00238-17
http://doi.org/10.1016/j.mmcr.2018.09.003
http://doi.org/10.1080/13693780902953886
http://doi.org/10.1128/JCM.01455-13
http://www.ncbi.nlm.nih.gov/pubmed/23824773
http://doi.org/10.4161/viru.1.6.12985
http://www.ncbi.nlm.nih.gov/pubmed/21178491
http://doi.org/10.1128/IAI.00958-17
http://www.ncbi.nlm.nih.gov/pubmed/29311248
http://doi.org/10.3390/jof1030332
http://www.ncbi.nlm.nih.gov/pubmed/29376914
http://doi.org/10.3201/eid1601.090369
http://www.ncbi.nlm.nih.gov/pubmed/20031037
http://doi.org/10.1128/mBio.00912-14
http://www.ncbi.nlm.nih.gov/pubmed/24643864
http://doi.org/10.1371/journal.pntd.0004861
http://doi.org/10.1111/myc.12039
http://doi.org/10.1371/annotation/a23709b0-8d67-4b57-aa05-d5d70d830724
http://doi.org/10.1371/annotation/c7250cbd-4c85-423a-8b09-da596a72f830
http://doi.org/10.1371/journal.pntd.0003272
http://www.ncbi.nlm.nih.gov/pubmed/25411779
http://doi.org/10.1590/0037-8682-0422-2019
http://www.ncbi.nlm.nih.gov/pubmed/32935773


J. Fungi 2021, 7, 55 7 of 7

24. Williamson, P.R.; Jarvis, J.N.; Panackal, A.A.; Fisher, M.C.; Molloy, S.F.; Loyse, A.; Harrison, T.S. Cryptococcal meningitis:
Epidemiology, immunology, diagnosis and therapy. Nat. Rev. Neurol. 2017, 13, 13–24. [CrossRef] [PubMed]

25. Walraven, C.J.; Gerstein, W.; Hardison, S.E.; Wormley, F.; Lockhart, S.R.; Harris, J.R.; Fothergill, A.; Wickes, B.; Gober-Wilcox, J.;
Massie, L.; et al. Fatal disseminated Cryptococcus gattii infection in New Mexico. PLoS ONE 2011, 6, e28625.

26. Illnait-Zaragozí, M.T.; Ortega-Gonzalez, L.M.; Hagen, F.; Martínez-Machin, G.F.; Meis, J.F. Fatal Cryptococcus gattii genotype
AFLP5 infection in an immunocompetent Cuban patient. Med. Mycol. Case Rep. 2013, 2, 48–51. [CrossRef]

27. Castro, M.; Arancibia, H.C. Características clínicas y laboratoriales de la coinfeccion VIH-SIDA y criptococosis meningea en el
Hospital Clínico Viedma de Cochabamba, Bolivia. Gac. Med. Bol. 2014, 37, 64–67.

28. Paz, A.; Soliz, H.; Claros, Z.; Castro, M. Criptococosis meníngea asociada a diabetes mellitus tipo 2: Presentación de un caso en el
Hospital Clinico Viedma. Cochabamba, Bolivia, 2015. Gac. Med. Bol. 2015, 38, 58–61.

29. Tintelnot, K.; Hagen, F.; Han, C.O.; Seibold, M.; Rickerts, V.; Boekhout, T. Pitfalls in serological diagnosis of Cryptococcus gattii
infections. Med. Mycol. 2015, 53, 874–879. [CrossRef]

30. Loyse, A.; Thangaraj, H.; Easterbrook, P.; Ford, N.; Roy, M.; Chiller, T.; Govender, N.; Harrison, T.S.; Bicanic, T. Cryptococcal
meningitis: Improving access to essential antifungal medicines in resource-poor countries. Lancet Infect. Dis. 2013, 13, 629–637.
[CrossRef]

31. Global Action Fund for Fungal Infections (GAFFI). Antifungal Availability. Flucytosine Map. Available online: https://
antifungalsavailability.org/maps/map/flucytosine (accessed on 15 December 2020).

32. WHO. World Health Organization Model List of Essential Medicines, 21st List, 2019; World Health Organization: Geneva, Switzerland,
2019.

33. Akins, P.T.; Jian, B. The Frozen Brain State of Cryptococcus gattii: A globe-trotting, tropical, neurotropic fungus. Neurocritical Care
2019, 30, 272–279. [CrossRef]

34. Chen, S.C.A.; Slavin, M.A.; Heath, C.H.; Playford, E.G.; Byth, K.; Marriott, D.; Kidd, S.E.; Bak, N.; Currie, B.; Hajkowicz, K.; et al.
Clinical manifestations of Cryptococcus gattii infection: Determinants of neurological sequelae and death. Clin. Infect. Dis. 2012,
55, 789–798. [CrossRef] [PubMed]

http://doi.org/10.1038/nrneurol.2016.167
http://www.ncbi.nlm.nih.gov/pubmed/27886201
http://doi.org/10.1016/j.mmcr.2013.02.001
http://doi.org/10.1093/mmy/myv061
http://doi.org/10.1016/S1473-3099(13)70078-1
https://antifungalsavailability.org/maps/map/flucytosine
https://antifungalsavailability.org/maps/map/flucytosine
http://doi.org/10.1007/s12028-018-0538-4
http://doi.org/10.1093/cid/cis529
http://www.ncbi.nlm.nih.gov/pubmed/22670042

	Introduction 
	Case Report and Results 
	Discussion 
	References

