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Detection of Cryptococcus 
DNA by Metagenomic Next-
generation Sequencing in 
Symptomatic Cryptococcal 
Antigenemia

To the Editor—Ssebambulidde and 
colleagues recently described a unique 
subset of human immunodeficiency 
virus (HIV)–seropositive persons who 
presented with symptoms of meningitis 
and positive serum cryptococcal antigen 
(CrAg) but negative cerebrospinal fluid 
(CSF) studies. Overall, 4% (49/1201) pre-
sented with symptomatic antigenemia 
with negative CSF CrAg and culture [1]. 
The authors postulated that such cases 
of clinically symptomatic cryptococcal 

antigenemia were likely early cryptococ-
cal meningitis that was undetectable by 
traditional microbiologic testing.

Our group conducts research that 
focuses on improving current diagnos-
tics for patients with neuroinfectious 
disorders by utilizing metagenomic 
next-generation sequencing (mNGS). 
mNGS has demonstrated the capabil-
ity to detect Cryptococcus along with 
other bacterial, viral, and fungal path-
ogens [2, 3]. In a recent pilot study, 
we collaborated to perform mNGS 
on 9 CSF samples from a Ugandan 
patient cohort: 4 cases of confirmed 
Mycobacterium tuberculosis meningi-
tis, 1 case of CSF CrAg-positive cryp-
tococcal meningitis, 1 paradoxical 
cryptococcal immune reconstitution 
inflammatory syndrome (IRIS), and 
3 cases of cryptococcal antigenemia 
with symptoms of meningitis who were 
negative on all CSF microbiological 
tests including CrAg, fungal culture, 
GeneXpert MTB/Rif, Xpert MTB/Rif 
Ultra, and tuberculosis culture.

We extracted DNA from the CSF sam-
ples and converted to Illumina libraries 
using the NEBNext Ultra II DNA library 
preparation kit before sequencing on 
an Illumina NextSeq instrument using 
150/150 base pair paired-end sequencing. 
Bioinformatic analysis was performed 
with the IDseq pipeline (www.idseq.net) 
with reads to suspect pathogens con-
firmed through the National Center for 
Biotechnology Information Basic Local 
Alignment Search Tool. Our results 
demonstrated 100% concordance in the 
positive control cases of Mycobacterium 
tuberculosis meningitis (n = 4) as well as 
detection of Cryptococcus neoformans in 
the 1 CSF CrAg-positive meningitis case. 
No reads to Cryptococcus were detected 
in the patient with paradoxical IRIS. We 
detected low abundance Cryptococcus 
neoformans var. grubii reads (0.2–19.8 
reads per million) in the CSF of all 3 
patients with symptomatic cryptococcal 
antigenemia and symptoms of meningi-
tis. No tuberculosis or Cryptococcus reads 

were detected in the negative control 
water sample.

Though only preliminary data from a 
small pilot, these data support the argu-
ment that a subset of HIV-seropositive, 
cryptococcal-antigenemic patients with 
meningismus are likely presenting with 
an initial symptomatic response to neu-
roinvasive disease and are currently 
being missed by standard CSF-focused 
microbiological testing. Our prelimi-
nary data suggest the potential utility 
of mNGS for detection of Cryptococcus 
in the central nervous system, even at 
very low abundance. Additional large-
scale studies are required to clarify the 
underlying biology in this subgroup and 
to define the optimal management of 
such patients. Until then, we agree with 
the authors that these symptomatic anti-
genemic persons are manifesting early 
cryptococcal meningoencephalitis and 
should therefore be treated as such to 
improve their survival.
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