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ORIGINAL ARTICLE
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ABSTRACT
Background: Cryptococcosis is a major opportunistic invasive mycosis that mostly affects
immunocompromised patients.
Methods: This was an observational study of all culture-confirmed cases of cryptococcosis con-
ducted in the State of Qatar from January 2005 to December 2016. Cryptococcus fungi were
identified using Matrix-Assisted Laser Desorption Ionization-Time of Flight Mass Spectrometry
(MALDI-TOF MS).
Results: Fourteen culture-confirmed cases of cryptococcosis were identified during the study
period. Four patients had a Human Immunodeficiency Virus (HIV) infection with low CD4 count
and five were receiving immunosuppressant medications. The rest of the patients were apparently
immuno-competent. The central nervous system was the most common site of infection (57%)
followed by bloodstream infection (36%) and pneumonia (14%). One patient had a cryptococcal
scrotal infection. Twelve isolates were Cryptococcus neoformans and 2 were Cryptococcus lauren-
tii. All isolates were within the wild type ECV values to amphotericin B and fluconazole. Only 2
patients with bloodstream infection (HIV negative) died. The rest were cured of the infection.
Conclusion: Cryptococcosis is a rare fungal disease in the State of Qatar, mostly diagnosed in
Asian immigrants. The central nervous system is the most common site of infection. The pres-
ence of the fungus in the blood carries a high mortality.
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Introduction

Cryptococcosis is a systemic opportunistic fungal
infection mainly caused by yeasts belonging to two
species complexes: Cryptococcus neoformans and
Cryptococcus gattii. Furthermore, few cases of
Cryptococcus Laurentii causing human infection were
reported in literature. Cryptococcal infections are
mostly seen in immunocompromised patients, particu-
larly those with cellular immune defects including
advanced HIV infection with predilection of central
nervous system [1–4]. The clinical presentation is usu-
ally subtle, vague, and indolent over a period of one
to two weeks. The prognosis depends on early diag-
nosis, prompt use of antifungal drugs and reduction
of the intracranial pressure. We carried out a
retrospective observational study to determine the
epidemiological and clinical characteristics of

cryptococcosis in the State of Qatar, a country with
low HIV prevalence and good surveillance program.

Materials and methods

Study design and population

This was a descriptive study of all culture-confirmed
cases (both adult and pediatric cases) of cryptococ-
cosis in the State of Qatar during the period from
1 January 2005 to 31 December 2016. Cases were
identified from the data base of the Central
Microbiology Laboratory of Hamad General Hospital
(HGH) that receives clinical specimens and performs all
fungal studies from different hospitals in the country.

Microbiologic methods

The Cryptococcus spp. isolates were stored in cryovials
at �80 �C. Each isolate was labeled with specific
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patient’s code and the date of culture. The samples of
interest were retrieved and inoculated onto
Sabouraud Dextrose Agar (SDA) media and Sabouraud
Dextrose Agar plates with chloramphenicol (SDAC)
(Difco, USA). Plates were incubated at 35 �C and a sin-
gle colony was isolated and sub-cultured on SDA
plates for 24 h at 30 �C. Cryptococcus spp. isolates
were processed for Matrix Assisted Laser Desorption
Ionization-Time of Flight Mass Spectrometry (MALDI-
TOF MS)-based identification of all isolates was per-
formed according to Bruker Daltonics (Bremen,
Germany) with the ethanol (EtOH)/formic acid (FA)
extraction protocol as reported previously (13). To
ensure reproducibility of the spectra, isolates were
tested in duplicates and identified by MALDI Biotyper
RTC software 3.0 (Bruker Daltonics, Germany). This
research was carried out using two databases: the ori-
ginal, commercially available Bruker Daltonics data-
base and the Fungal Biodiversity Center (CBS), Utrecht,
The Netherlands in-house build data.

Antifungal susceptibility

The susceptibility of Cryptococcus spp. isolates to the
antifungal drugs was determined by Sensititre Yeast
One method (MCS Diagnostics, Netherlands). The anti-
fungal panel contains amphotericin B (AMB), flucyto-
sine (5-FC), fluconazole (FLU), voriconazole (VOR),
posaconazole (POS) and itraconazole (IT). The min-
imum inhibitory concentrations (MIC) were determined
after 72 h of incubation at 35 �C. Candida krusei strain
ATCC 6258 and Candida parapsilosis strain ATCC22019
were used as quality control (QC) strains. Based on the
recommendation of other publications, the epidemio-
logical cut-off values (ECVs) of C. neoformans for AMB
used in the present study was 1mg/ml; 8 mg/ml for 5-
FC and FLU; and 0.25 mg/ml for IT, VOR and POS [5,6].
Isolates with MIC values above the ECVs were consid-
ered as non-wild type (non-WT) isolates. Isolates with
MIC values equal to the ECVs were considered having
reduced susceptibility to antifungal agents.

Statistical analysis

We have used descriptive statistics to summarize
patient’s demographic, epidemiological, clinical and
laboratory characteristics. Mean and standard devi-
ation (SD) were described for the continuous variables
with normal distribution. Frequencies and proportions
were used for categorical variables. A p-value of .05 or
less was considered significant. We used STATA

version 12.0 (Statacorp, College Station, TX, USA) for
exploratory data analysis and descriptive statistics.

Results

Patients and demographic data

A total of 14 cases with culture-confirmed crypto-
coccal infection were identified over the study period.
Baseline demographic and clinical characteristics are
summarized in Table 1. The mean annual incidence
was 0.65 per 106 populations. Males constituted 93%
of the diagnosed cases. The median age was 39 years
(range: 6 to72). Only one pediatric case was diagnosed
with the disease during the study period. The vast
majority of patients (93%) were expatriates (mostly
from Asian subcontinent). A total of 11 patients (78%)
had underlying immunosuppression state (4 patients
(28%) had HIV with CD4 count less than 100 cells per
mL, 5 patients (35%) were receiving immuno-suppres-
sive medications and 2 (14%) had renal transplant). No
apparent risk factor was identified in 3 patients (21%).
Subacute manifestation was characteristic, with a
median duration of symptoms of 14 days. The most
common presenting symptoms were fever (57%), vom-
iting (50%), headache (43%), photophobia and altered
mental status (21%). Central nervous system was the
most commonly involved site by the infection in 8
patients (57%) followed by blood stream infection in 5
patients (36%), and pneumonia in 2 (14%). One
patient (7%) had a cryptococcal scrotal abscess.
Among the isolated Cryptococcus species, 12 were
Cryptococcus neoformans and 2 were Cryptococcus lau-
rentii. The later were isolated from scrotal abscess pus
and from blood of two different patients. The patient
with scrotal abscess was a 39 year old with no under-
lying comorbidities underwent incision and drainage
with complete resolution of the abscess without anti-
fungal treatment. The other patient with C. Laurentii
fungemia; was a six year old child with underlying his-
tory of congenital muscle dystrophy. He received
amphotericin for 2weeks and recovered completely.

Antifungal susceptibility

The MIC values of the present isolates were deter-
mined for six antifungal drugs (Table 1). For the 12
isolates of C. neoformans the susceptibility ranges for
AMB were (0.12–0.5 mg/ml; 1–8 mg/ml) for FLC;
(0.015–0.5 mg/ml for IT); (0.008–0.03mg/ml) for VOR;
(0.03–0.5 mg/ml for POS); and (1–8 mg/ml) for 5-FC.

All isolates of C. neoformans were sensitive (WT) to
AMB, VOR and FLC. Two isolates (patient # 3) is non-
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WT for POS and (patient # 12) is with reduced suscep-
tibility for 5-FC (Table 1). Thirteen patients received
liposomal amphotericin B during the induction phase
for a median duration of 23 ± 10 days. Fluconazole was
given during the continuation phase for a median dur-
ation of 54 ± 52 days. Liposomal amphotericin B was
given to two patients with underlying renal transplant.
One patient had only CNS infection and the other one
had disseminated infection involving the CNS and the
blood. Liposomal amphotericin B was given to these
two patients; despite having renal transplant; for life
saving with close monitoring of the electrolytes and
renal function. Both patients had good recovery with
no renal impairment. Only 2 patients (14%) with disse-
minated disease and blood stream infection (HIV
negative) died. The rest of patients were cured from
the infection and discharged home.

Discussion

Cryptococcosis is a human opportunistic fungal infec-
tion affecting predominantly immuno-compromised
patients in particular HIV infection [1,7,8]. Historically,
cryptococcosis is rarely seen in immuno-competent
patients with no obvious predisposing factors [1,8].
However, with the introduction of anti-retroviral ther-
apy (ART) for HIV infected patients, the infection is
becoming more recognized among immuno-compe-
tent individuals [8,9]. In our series, cryptococcosis was
seen almost equally in patients with HIV infection,
patients on immuno-suppressive drugs and in patients
apparently immuno-competent. Cryptococcosis is esti-
mated to cause 1 million annual cases globally and
nearly 625,000 deaths/year [7,10]. Despite the use of
anti-retroviral treatment, the prevalence of crypto-
coccal infection remains unchanged in low-income
and middle-income countries [11]. Rajasingham et al.
reported Sub-Saharan Africa to account for 73% of the
estimated cryptococcal meningitis cases resulting in
75% mortality rate [11]. Globally, deaths caused by
cryptococcal meningitis were much less, accounting
for 15% of AIDS-related deaths [11].

The current study reported a low incidence of
cryptococcosis in the State of Qatar with non HIV
patients being more commonly affected by the dis-
ease. A plausible reason for this finding is the very
low prevalence of HIV infection in the country. The
estimated prevalence was less than 0.1% with only 10
to 15 new cases diagnosed yearly [12]. Taj-Aldeen S
et al reported that the annual incidence for crypto-
coccal meningitis in Qatar was 0.43 cases per 100,000
[13]. Qatar has an advanced HIV surveillance program

that is responsible for raising awareness about HIV
infection among public, free voluntary testing, provid-
ing free, high quality care and treatment for
HIV-infected subjects. Such efforts could have contrib-
uted to early HIV detection and hence, reduce the
incidence of opportunistic infections.

The most commonly encountered causative organ-
ism of cryptococcal infection is C. neoformans with its
traditional subtypes; C. neoformans – serotypes A, D,
and AD and C. gatti - serotype B and C. The former is
found world-wide and causes cryptococcal meningitis
mostly in HIV patients, whereas the latter is geograph-
ically restricted; mainly in tropical and subtropical
regions; and frequently diagnosed in healthy subjects
[14,15]. C. gatti is virtually confined to previously
healthy hosts and causes more severe disease in such
patients [16,17]. Whereas, C. laurentii rarely causes
infection in human. For instance, C. laurentii has been
reported in literature in only 19 cases, predominantly
of the skin, bloodstream, and central nervous system
[10,18]. It has been reported that the most clinically
significant risk factors for C. laurentii infection are
impaired cell-mediated immunity, recent corticosteroid
use, and invasive catheter placement.

Central nervous system infection is the most com-
mon site of Cryptococcosis. In addition, Cryptococcal
meningitis is the most serious manifestation and is the
leading invasive opportunistic mycosis of the central
nervous system among HIV infected patients with low
CD4 count world-wide [1]. The clinical presentation is
usually vague and subtle. The most common present-
ing symptoms are fever and headaches 79% followed
by photophobia, transient visual loss, neck pain, vom-
iting, altered sensorium, seizure and focal neurologic
deficit [19,20]. Cranial nerve palsy can occur as well
and is most likely due to basal arachnoiditis or due to
hydrocephalus. Overt meningeal signs are uncommon.
Papilloedema, hydrocephalus, focal deficits and seiz-
ures are more commonly seen in immunocompetent
hosts. Most of our patients had central nervous system
involvement with chronic or subacute presentation
prior to diagnosis.

Routine laboratory investigations are usually
unhelpful to establish the diagnosis. Lumbar puncture
preceded by neuro-imaging is the key for diagnosis
for cryptococcal meningitis. Cerebrospinal (CSF) pres-
sure is usually elevated. CSF analysis typically shows
lymphocytic pleocytosis with high protein and low
glucose in half of the cases. CSF should be tested for
India ink, cryptococcal latex agglutination test and
fungal culture. The yield of India ink testing is much
less in HIV-negative cases compared to HIV-infected

4 F. BEN ABID ET AL.



cases (60% and 90% respectively) [19]. This is usually
explained by the higher concentration of the yeast in
the CSF of AIDS patients as compared to those who
are immuno-competent. Latex agglutination test or
enzyme-linked immunosorbent assay (ELISA) rarely
misses positive cases with the exception of cases with
very early disease or in those with very high titers
due to the prozone effect [21]. Fungal culture is the
gold-standard and is positive in nearly all cases.
Nevertheless, cryptococcal culture can take a
long time.

The current clinical guideline for cryptococcal men-
ingitis is a combination of intravenous liposomal AMB
and oral 5-FC for two to six weeks, followed by main-
tenance therapy with oral fluconazole for eight weeks
[22]. As cryptococcal infection can be life threatening
infection, liposomal AMB was given even for two
patients with precious kidney transplant. In addition,
the intracranial pressure should be maintained below
20 cm H2O. When we apply the recently published
ECVs to evaluate the current results, one the isolates
in this study showed reduced susceptibility to 5-FC,
and all of the isolates were nonresistant to FLU and
AMB. Reduced susceptibility to 5-FC or other com-
pounds might results in therapeutic failure.

At present, the resistance of Cryptococcus spp. to
amphotericin B, fluconazole and flucytosine is less
than 1%, but non-susceptible strains have arisen all
over the world, suggesting progression to a future
broader resistance [23,24]. The lack of susceptibility of
Cryptococcus spp. to these antifungal agents, in most
clinical laboratories may be one of the critical factors
determining an adverse outcome in patients with
cryptococcosis [25]. It is recommended that antifungal
susceptibility testing of C neoformans be performed as
a routine test in clinical laboratories to improve out-
come of patients with invasive cryptococcosis.

A repeat lumbar puncture may be indicated for
assessment of the therapeutic response, reducing CSF
pressure or confirming fungal elimination [22]. Most
patients with cryptococcal meningitis improve with
the above treatment. Ventriculo-peritoneal shunting
may be considered indicated when previous measures
fail or patient shows signs of hydrocyphalus. Various
neurological sequelae previously reported include; per-
manent visual and hearing loss, persisting cranial
nerve palsy, and hydrocephalus [1,20]. The current
study reported a lower mortality rate of 14% com-
pared to previous studies. [11,21]. A plausible explan-
ation for such a low mortality rate is to the
improvement in the diagnosis and care of HIV subjects
in this country besides the availability of cryptococcal

treatment. Furthermore, the fact that most of the
patients in the current study are non-HIV could con-
tribute to the reported lower mortality rate. Previous
studies have identified a number of factors that could
contribute to poor prognosis in cryptococcal meningi-
tis. Among these factors, is the late diagnosis resulting
in a delay in proper treatment (physicians do not think
“fungus”). Furthermore, altered sensorium at presenta-
tion, high opening CSF pressure >25 cm H2O and
high cryptococcal antigen load of more than 1024 can
lead to poor outcome [21]. In disseminated HIV
cryptococcal infection, molluscum-like cutaneous
lesions may be seen [26]. Immuno-compromised indi-
viduals, including solid organ transplant recipients, are
at higher risk for cryptococcal infections [27].

This current study was the first to describe the epi-
demiology and clinical outcomes of cryptococcosis in
the State of Qatar. Although the incidence of crypto-
coccal infection was found to be low, the current
study emphasized the importance of considering the
disease in apparently immuno-competent patients
who present with meningitis, particularly those with
subacute or chronic symptoms of meningitis.

Conclusion

Cryptococcosis is a rare disease in the State of Qatar
that predominantly affects young Asian immigrants.
Central nervous system is the most common site of
infection. The presence of the fungus in the blood car-
ries a high mortality.

Study limitations

Besides the limitations inherent in retrospective stud-
ies, the small sample size identified during the study
period limited the detailed description of the clinical
characteristics of the study subjects.

Ethical considerations

The study was approved by the Institutional Review Board
at Hamad Medical Corporation. A waiver for the requirement
to get an informed consent was granted due to the retro-
spective nature of data collection and analysis.

Disclosure statement

No potential conflict of interest was reported by the authors.
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