
Cryptococcus tetragattii 
Meningitis Associated  
with Travel, Taiwan

Pin-Han Wu, Chih-Hao Chen, Yu-Tzu Lin, Yu Ao, 
Kuo-Hsi Lin, Wen-Hsin Hsih, Chia-Huei Chou,  
Chih-Yu Chi, Mao-Wang Ho, Po-Ren Hsueh
Author affiliation: China Medical University Hospital, Taichung, 
Taiwan (P.-H. Wu, C.-H. Chen, Y.-T. Lin, Y. Ao, W.-H. Hsih,  
C.-H. Chou, C.-Y. Chi, M.-W. Ho, P.-R. Hsueh); Tungs’ Taichung 
MetroHarbor Hospital, Taichung (K.-H. Lin)

DOI: https://doi.org/10.3201/eid2902.221425

Meningitis caused by members of Cryptococcus 
gattii species complex is found in specific geo-

graphic or climatic regions (1). The incidence rate of 
C. gattii–caused meningitis is much lower than that 
caused by C. neoformans sensu stricto. We report a 
case of meningitis caused by C. tetragattii in an im-
munocompetent patient in Taiwan.

A 59-year-old female taxi driver with no system-
ic diseases sought care at China Medical University 
Hospital in Taichung, Taiwan, because she had expe-
rienced intermittent headache with unsteady gait for 
2 months. She had received 1 dose of the ChAdOx1 
nCoV-19 vaccine (AstraZeneca, https://www. as-
trazeneca.com) 4 months before admission. She had 
no contact history with pets, birds, or other animals. 
She frequently traveled abroad before the COVID-19 
pandemic and had visited Italy, Egypt, and mainland 
China during 2018–2019. 

After she was admitted, brain magnetic reso-
nance imaging revealed mild cortical swelling with 
narrowing of the cerebral sulci in the bilateral me-
dial frontoparietal lobes, indicating meningitis or 
leptomeningeal carcinomatosis. We performed 
lumbar puncture and obtained cerebrospinal fluid 
(CSF) on the second hospitalization day. Studies on 
the CSF were positive for yeasts by India ink stain-
ing and showed a cryptococcal antigen titer of 1:40× 
(CrAg LFA; IMMY, https://www.immy.com). 
We detected C. neoformans and C. gattii by using 
a multiplex PCR panel for meningitis (BioFire ME  
Panel; bioMérieux, https://www.biomerieux.com). 

Fungal culture of the CSF specimen yielded Cryp-
tococcus species. We identified the organism as C. 
gattii; its score value was 1.92 by Bruker Biotyper 
matrix-assisted laser desorption/ionization time-
of-flight mass spectrometry system (Bruker Dal-
tonics GmbH, https://www.bruker.com). We per-
formed multilocus sequence typing (MLST) and 
phylogenetic analysis MLST for 7 genetic loci, in-
cluding CAP59, GPD1, IGS1, LAC1, PLB1, SOD1, 
and the URA5 region, as previously described 
(2), and detected C. gattii ST576. We deposited se-
quence data of the 7 foci from MLST into GenBank 
(accession nos. OP828681–87). The URA5 gene re-
striction fragment length polymorphism of the C. 
gattii isolate performed as previously described (3); 
the results showed that this isolate belonged to the 
VGIV genotype, C. tetragattii (CMU-3028) (2).

A serial survey that included autoimmune 
profiles (antinuclear antibody, rheumatoid factor, 
anti-neutrophil cytoplasmic antibody, anti–double 
stranded DNA, complement component 3, and 
complement component 4), HIV-1/2 antibodies, 
and free HIV-1 p24 antigen (HIV-1/2 Ag/Ab Comb 
test; Abbott Laboratories, https://www.abbott.
com) all showed negative results, but the result for 
the anti-granulocyte-macrophage colony-stimulat-
ing factor autoantibody (anti-GM-CSF AAb) was 
positive (titer 0.84), as measured using ELISA as 
previously described (4).

Induction treatment for the cryptococcal menin-
gitis involved liposomal amphotericin B (200 mg/d) 
plus oral flucytosine (1,250 mg/6 h) for 21 days. A 
follow-up CSF culture revealed negative growth 
on hospital day 15. Oral voriconazole (250 mg/12 
h) was prescribed as consolidation treatment for 15 
days. The patient was discharged in stable condition 
and followed up at the outpatient department. She 
received oral fluconazole (400 mg/d) for the subse-
quent 6 months and remained well.

In this case, the patient is an immunocompe-
tent host who had previously received 1 dose of 
the ChAdOx1-S vaccine and had a travel history to 
Egypt 2 years before symptom onset of meningitis. 
The members of the C. gattii species complex has dif-
ferent geographic distribution, and C. tetragattii is 
mostly isolated in Africa (5). Approximately 20% of 
the HIV-infected tested population had cryptococcal 
meningitis caused by C. tetragattii in Zimbabwe (6). 
In addition, anti-GM-CSF AAb has been detected in 
immunocompetent patients with C. gattii infection, as 
well as those with C. neoformans infection (4).

Whether COVID-19 vaccines have a trigger effect 
in unmasking underlying diseases, such as that in our  
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Meningitis caused by Cryptococcus tetragattii fungus is 
rare and has been found in specific geographic regions. 
We report a case of meningitis caused by C. tetragattii 
(molecular type VGIV) in an immunocompetent patient in 
Taiwan. The patient had traveled to Egypt and was posi-
tive for granulocyte-macrophage colony-stimulating fac-
tor autoantibody.



patient, warrants further study. To our knowledge, 
no studies demonstrate the relationship between anti-
GM-CSF AAb and COVID-19 vaccines. However, re-
search showed that autoantibody such as anti–smooth 
muscle antibody was triggered by COVID-19 vaccine 
as autoimmune hepatitis (7). In conclusion, clinicians 
should be aware of possible C. tetragattii fungal in-
fection in patients who have traveled to meningitis-
endemic regions.
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Monkeypox virus (MPXV) is a zoonotic pathogen 
that causes mpox (formerly monkeypox), a fe-

brile rash disease, in humans. It has caused multiple 
outbreaks in the past (1) but recently acquired inter-
national attention because of a multicountry outbreak 
of mpox cases with no epidemiologic link to MPXV-
endemic regions (2). During January–June 2022, a 
total of 3,413 laboratory-confirmed cases and 1 death 
were reported to the World Health Organization (3).

MPXV is a double-stranded DNA virus that be-
longs to the genus Orthopoxvirus within the Poxviri-
dae family. A total of 3 clades have been proposed: 
clades 1, 2, and 3 (4). Genomes belonging to the re-
cent outbreaks gather at clade 3 and create the human 
MPXV1 subclade.

As of July 4, 2022, Mexico had 27 confirmed 
mpox infections (5). On June 28, 2022, a 34-year-
old man with HIV sought care at the Dermatology 
Service of the Hospital Universitario Dr. José Eleu-
terio González (Monterrey, Mexico). The patient 
had multiple 1–2-cm flesh-colored papules with ul-
cerated centers and elevated borders on the dorsal 
area of the penis and the groin area and had bilat-
eral inguinal lymphadenopathy. He had engaged 
in multiple high-risk sexual encounters during the 
previous several months and had traveled to Mex-
ico City and Guadalajara. We collected skin swab 
samples from the lesions and extracted DNA by us-
ing the High Pure PCR Template Preparation Kit 
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Monkeypox virus (MPXV) has gained interest because of 
a multicountry outbreak of mpox (formerly monkeypox) 
cases with no epidemiologic link to MPXV-endemic re-
gions. We sequenced the complete genome of MPXV 
isolated from a patient in northern Mexico. Phylogenetic 
analysis grouped the virus with isolates from Germany.


