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Abstract
Background:
The study objective was to describe the clinical features
associated with cryptococcaemia in a Jamaican cohort
and determine associated risk factors and outcomes.
Materials and Methods:
All blood samples collected at the Microbiology Laboratory
at a Tertiary Care Hospital in Jamaica between April 2015
and March 2017 were analysed. De-duplicated patients
with cryptococcaemia were selected and their clinical
information retrospectively analysed.
Results:
Six patients (three males, three females) ages 22-55
years, were diagnosed with cryptococcaemia. One
patient had diabetes and the remaining five were infected
with HIV. Over 70% of these patients were non-compliant
with anti-retroviral medication and 40% had an
associated viral load of >10,000 RNA copies/ml with low
CD4 counts. Fifty percent of these patients were
diagnosed with sepsis with 33.3% having had meningitis.
At least two patients had a lower respiratory tract
infection but none were formally diagnosed with
pulmonary cryptococcosis. No information was available
on environmental sources. All were treated with
antifungals but only one had completed the full course of
therapy with amphotericin B and fluconazole and was the
only patient to survive.
Conclusion:
HIV remains a major risk factor for cryptococcaemia.
These research findings suggest that there may be a
need to have a high index of suspicion for cryptococcosis
in these patients as >50% did not show signs of typical
underlying cryptococcal infections. The mortality rate was
high in these patients, which would suggest that,that
further studies may be needed in order to determine
whether the presence of cryptococcaemia is a possible
predictor for a poor outcome.
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Introduction:
Cryptococcal yeasts are encapsulated environmental
saprophytes measuring 4-10 µm in diameter. The genus
is subdivided into 4 serotypes A (var grubii), D (var
neoformans), both belonging to the C. neoformans
species and serotypes B & C from the C gattii species. 1
Hybrids also exist between the two species. The
organisms are commonly transmitted to humans post
inhalation of aerosolized particles from the environment.
Zoonotic transmission has never been reported and direct
human transmission has thus far only been observed with
organ transplantation.2

C. gattii infections though rare, predominantly affects the
immunocompetent in tropical and subtropical regions
where it is commonly associated with several species of
eucalyptus trees.3 Cases have also been reported in
temperate regions e.g., British Colombia, and western
and southeastern regions of the United States. It causes
both CNS and focal pulmonary masses, and though most
affected patients tend to be afebrile, their
symptomatology tends to have a long duration.

C. neoformans, the most isolated of the two species, has
worldwide prevalence. These saprophytic commensals of
the gastrointestinal tract of birds such as pigeons and
chickens as well as bats, are often isolated from soil
contaminated with bird excreta/ guano and contaminated
fruits. As for their human hosts, these organisms
commonly cause disease of the CNS and lungs of the
immunocompromised, the majority being those suffering
from the acquired immunodeficiency syndrome (AIDS)
with CD4 count <100. These patients account for 80-90%
of cryptococcal infections. Non-HIV patients with
immunosuppressive conditions such as glucocorticoid
treatment, organ transplantation, malignancy, chronic
organ failure, rheumatological disease, liver disease,
lymphoproliferative disorders, and sarcoidosis, account
for the majority of the remaining cases .4-5. There exists a
small percentage with unidentified risk/predisposing
factors. In short, the incidence of cryptococcal infections
has been increasing over the last 30 years, primarily due
to the HIV epidemic as well as increased use of
immunosuppressants.5

Cryptococcus neoformans possesses virulence factors that
enable survival and replication within human hosts. These
factors are enhanced in the face of compromised T-cell
immunity. The capacity to grow at 37 ◦C, its
CMJ | Published online on March 13th, 2022

antiphagocytic capsule, which diminishes cellular and
humoral immune responses when shed in host cells, and
the presence of laccase and melanin which disrupt
phagocytic oxidative killing and allow for intracellular
viability of the organism. Protease, oxidase and the
presence of the capsule are therefore essential virulence
factors as non-capsular strains do not cause disease.6-7
Host sites with an abundance of carbon dioxide favour
and potentiate capsule formation and therefore
virulence.8 Poor prognostic factors associated with
infections such as cryptococcal meningoencephalitis
include hyponatremia, visual disturbances, and an
initially, positive India Ink test result.9. Approximately 10
-30% of patients with cryptococcal infections get
cryptococcaemia. Given the limited availability of data on
the clinical significance of cryptococcaemia, our research
objective was to describe some of the clinical features
associated with cryptococcaemia in a Jamaican cohort
and determine the associated risk factors and outcome of
infection.
Materials and Methods:
After obtaining ethical approval from the University of the
West Indies (UWI) Mona Campus Research Ethics
Committee, all blood samples (n =7632) collected over a
two (2) year period (April 2015 to March 2017) were
analysed for this descriptive study. The study was
conducted at the microbiology laboratory of a tertiary
care hospital in Jamaica, the University Hospital of the
West Indies (UHWI). This hospital is a ~500 bed
university‐affiliated medical centre which provides tertiary
referral care, including recently, a renal transplantation
service. The clinical mycology laboratory affiliated with
this institution is the only one serving the country and is
therefore often referred samples from patients across the
island for processing. Standard microbiological methods
were used for the culture and identification of

Cryptococcus spp.
An incubation period of four weeks was routinely used for
all blood culture submitted for fungal diagnosis before
they are reported as being negative. Majority of fungal
blood cultures were processed using the automated
BacT/ALERT® (bioMérieux) blood culture system. Positive
cultures were evaluated using India Ink staining (Figure
1), looking for budding yeasts with a halo. The samples
were plated on Sabouraud and Mycobiotic agar (Difco™)
and incubated aerobically at 25-30 ◦C. Pathogen
identification was confirmed by analysing growth patterns
2

Figure 1: Cryptococcus neoformans India Ink Preparation

Budding yeast
cells surrounded
by a capsule.

and interpreting the results of biochemical tests such as
the dalmau test and tests for urease. De-duplicated
patient samples that were found to have cryptococcaemia
were selected and their demographic and clinical
information were retrospectively analysed. The study
was primarily descriptive. Data extracted using a data
extraction Microsoft Excel™ spreadsheet included age,
gender, ward, diagnosis, CD4 counts, viral load and
clinical outcomes.

Results:
Six patients, three males and three females, ages 28-63
years, were diagnosed with cryptococcaemia during the
study period (Table 1). All patients were reported as
having Cryptococcus neoformans. At the time of
diagnosis most patients were on medical wards (50%).
Among the other three cases, two patients were
diagnosed at the time of presentation in the Accident and
Emergency Department and one was diagnosed after
admission to the Intensive Care Unit. For 50% of the
cases Cryptococcus was detected in the blood after 4-5
days of incubation.

Table 1: Demographic Characteristics of Patients with Cryptococcaemia

Patient
No.

Sex

Age

Comorbidities
associated with Immunocompromise

Evidence
of Sepsis

Evidence
of
Meningitis

1

M

55

HIV

No

Yes

2

M

28

HIV

No

No

3

M

43

HIV

Yes

Yes

4

F

29

HIV

Yes

No

5

F

63

Diabetes

Yes

No

6

F

36

HIV

No

No
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Appropriateness of Antifungal Treatment
Sub-Optimal
Course

Patient
Status

Sub-Optimal
Course
Complete & Appropriate
Course
Sub-Optimal
Course
Sub-Optimal
Course
Sub-Optimal
Course

Deceased

Deceased

Survived

Deceased
Deceased
Deceased
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Figure 2: Antiretroviral Compliance

Table 2: CD4 Counts and Viral Loads of HIV-Positive Patients with Cryptococcaemia
Patient No.

+

CD4 Count

++

Viral Load
(copies/ml)

1

63

28

2

10

*

3

11

2, 516,069

4

**

**

5

N/A

N/A

6

99

671,445

+

CD4 counts (via Flow Cytometry) at the time of culture; ++viral loads (via qPCR) within 35 days of
sample collection; * not available at the time of culture; **missing data; N/A- not applicable

One patient had diabetes mellitus while the remaining
five were infected with HIV (Table 1). Greater than 70%
of these HIV positive patients were non-compliant with
anti-retroviral medication (Figure 2) and at least 40% had
an associated viral load of >10,000 RNA copies/ml with
low CD4 counts (Table 2).
Fifty percent (50%) of these patients were diagnosed
with sepsis with two having had meningitis. At least two
patients (33.3%) had a lower respiratory tract infection,
but none were formally diagnosed with pulmonary cryptococcosis. Of note, only two of these HIV seropositive patients were diagnosed with suspected disseminated crypCMJ | Published online on March 13th, 2022

tococcal disease/ cryptococcaemia.
No information was available on potential environmental
sources (e.g. pigeon droppings). All were treated with
antifungals however one had completed the full course of
therapy and was the only patient to survive. This patient
was treated for underlying cryptococcal meningitis with
amphotericin B and fluconazole.
Discussion:
The average age range for cryptococcal infections is 30 to
40 years old.10 (10). There was a greater incidence in
males than females. 11-12(11-12). We did not have a similar observation in our study, as the age range for the
4

study cohort in Jamaica was 28-63 years with an equivocal 50% affected males and 50% affected females. The
incidence of cryptococcal cases have tended to be higher
in the HIV positive or stable transplant group.13 (13). In
the U.S., while the frequency of cryptococcosis did not
change in the last two decades, there is a decreasing
trend of cryptococcal infections in HIV seropositive persons which can be attributed to the introduction of
HAART. The consistency in frequency is owed to the increase in the HIV-negative/non-transplant patient cases.
In other words, there are fewer stable transplant or HIV
positive cryptococcal cases and more cases with neither.
13
(13). Our observations suggest that cryptococcaemia
still has prevalence in our HIV positive populations (83%)
which may be a result of poor HAART compliance as previously reported. Non-compliance may stem from issues
we face in Jamaica such as stigmatization/discrimination,
poor health literacy, poor retention in care, and late or no
access to treatment. As this was a retrospective study
with only one case surviving treatment, it would be difficult to gather more information on the effect of the
above listed factors. In the HIV negative population
(16%), we observe a case of a patient with diabetes
mellitus with no record of immunosuppressive therapies,
underlying malignancy, or commonly associated comorbidities such as rheumatologic diseases. Patients with
type two diabetes or obesity suffer alterations in their
immune system that lead to dysregulation of innate and
adaptive immunity. 14(14). The proliferation of T cells
and macrophages is altered and the function of B and NK
cells is impaired. These abnormalities in immunity may
play a role in this patient’s presentation. Interestingly, T
cell defects (T cell defect, leukopenia) have been strongly
associated and correlated with cryptococcal meningitis,
which was suspected in this patient.15 (15). As the number of chronic illnesses such as rheumatoid arthritis, continues to rise, and as we continue to rely more heavily on
immunosuppressants for their treatment, this group will
likely increase since there are no prophylactic guidelines.
Treatment consists of induction therapy with 2 weeks of
intravenous amphotericin B (AmB) and flucytosine, followed by fluconazole for consolidation (8 weeks) and
maintenance therapy (≥ 1 year) 16-17(16-17). Flucytosine
is often unavailable in disease burdened areas, and issues
with cost and the side effect profile of the drug have limited its use in resource-limited settings, as such it is not
CMJ | Published online on March 13th, 2022

commonly used in our setting. Fluconazole however is
readily available and associated with much fewer adverse
events. It penetrates the CSF well and this along with
the fact that it is affordable make it a suitable alternative
to flucytosine for use in combination with amphotericin B
and this combination has been put forward in reputable
guidelines.18 (18). In our cohort evidence of induction
therapy was noted as previously stated (16%). Locally,
patients may alternatively be given Fluconazole 1200 mg
monotherapy, as Amphotericin B may also be unavailable,
but this has been shown to be ineffective.18 (18). This is
further supported by the data in our study where fifty
percent of patients treated with monotherapy yielded
poor outcomes.
Primary prophylaxis is not widely recommended in preventing cryptococcal infections. Factors such as the uncommon nature of cryptococcal disease incidences, limited effect of prophylaxis on overall mortality, possibility
of antimicrobial resistance, likelihood of noncompliance
are often cited in favour of this recommendation. 18 (18).
However, in patients who are HIV positive with CD4
counts below counts <50 cells/µL, it has been demonstrated that itraconazole and fluconazole when used is
able to decrease the occurrence of cryptococcosis and
itraconazole have been shown to reduce frequency of
primary cryptococcal disease in places such as subSaharan Africa19-20 (19-20).
Limited availability of HAART, prevalent HIV-drug resistance, and high incidences and burden of cryptococcal
disease, favors the recommendation of cryptococcal
prophylaxis. Prophylaxis in conjunction with serum cryptococcal antigen screening in patients with CD4 count
<100 prior to initiation of ART has proven to be beneficial
as it is highly effective for identifying those at risk of
cryptococcal meningitis and death and thus allows for
targeted preventative treatment .21 (21).
The Caribbean is second only to sub Saharansub–Saharan
Africa in HIV disease burden and prevalence. In Jamaica
alone, HIV is the 4th leading cause of death amongst individuals aged 15-49 years old. Despite this, our prophylactic guidelines mirror that of the USA, therefore none of
our patients receive cryptococcal antigen (CrAg) screening or prophylaxis prior to initiation of ART. Of note, antifungal prophylaxis is recommended even in the absence
of CrAg screening provided CD4 counts are appropriately
low. 22 (22) . Though Jamaica is not burdened per se with
5

cryptococcaemia cases, it is not an uncommon occurrence either. Additionally, the UHWI, Mona is the only
fungi laboratory of its kind in the island which suggests
that a greater number of cryptococcaemia cases or cryptococcal-related deaths in both HIV seropositive and seronegative cases may largely be unaccounted for. This is a
possible limitation of this study. The small sample size
of positive patients for whom some clinical data could not
be accessed further limits the available information that
can be analyzed and perhaps a 10 year10-year review is
likely to provide more information and can be contemplated for future studies. Regardless, given the high mortality rate of cryptococcaemia patients, the pervasiveness
of HIV and its role as a major risk factor for cryptococcaemia it would perhaps serve us well to consider adopting similar prophylactic protocols against cryptococcus.
This would have to be optimized by addressing noncompliance and health literacy issues within the population.
Regions that do not fall under this category may use fluconazole as secondary prophylaxis in patients with a history of cryptococcal meningitis (when CD4 count is <100/
µl).17 (17).
Conclusions:
HIV remains a major risk factor for cryptococcaemia.
These research findings suggest that there may be a
need to have a high index of suspicion for cryptococcosis
in these patients as >50% did not show signs of typical
underlying cryptococcal infections, particularly meningitis.
The mortality rate was high in these patients, which
would suggest that,that further studies may be needed in
order to determine whether the presence of cryptococcaemia is a possible predictor for a poor outcome.
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