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ABSTRACT

Aim: To determine the prevalence of disseminated cryptococcosis among symptomatic HIV-
infected patients, attending the Antiretroviral Treatment Clinic at the University of Benin Teaching
Hospital, Benin City, Nigeria.

Study Design: Cross-sectional study.

Place and Duration of Study: Department of Internal Medicine and Department of Medical
Microbiology, University of Benin Teaching Hospital, Edo State, Nigeria, between September 2010
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and August 2011.

Methodology: Five hundred consecutive symptomatic HIV-infected patients, on ART were
enrolled into this cross-sectional study (266 males, 234 females, age range 18-81 years, mean
age, 40.08 years). A blood sample collected from each participant was screened for serum
cryptococcal antigen (CRAG) using the cryptococcal Latex agglutination test. The viral load and
CD4+ T -cell count were also determined in parallel. A structured questionnaire was used to gather
Information on socio demographic characteristics, medical and treatment history of participants.
Data collected and the results of laboratory tests were analyzed using the SPSS software, version
22.0.

Results: The prevalence of serum cryptococcal antigen was 9.8%. Majority (66.8%) of the
participants had a CD4+ T-cell count of less than 100 cells/ul. The association between serum
CRAG and CD4+ T-cell was found to be significant (P < .001). Viral load done for only 90 of the
participants was high in 51.1%. The association between serum CRAG and viral load was found to
be significant (P < .001).

Conclusion: The prevalence of serum CRAG was high among symptomatic HIV- infected patients
on ART, in Benin city, Nigeria, despite ART implementation. There is need therefore for a routine
cryptococcal antigen test for all symptomatic HIV-infected patients on ART, while further
microbiological investigations for those with positive result are recommended for appropriate

medical intervention.

Keywords: Cryptococcus antigen; HIV-patients; CD4+ cell count; viral Load.

1. INTRODUCTION

Cryptococcosis is an infection caused by the
yeast- like fungus, Cryptococcus neoformans [1].
This infection occurs in people with immune-
suppression, but rare in immune-competent
individuals [2,3]. In the last 20 years, the
incidence of cryptococcosis has increased with
the occurrence of life threatening infection
among HIV infected individuals with profound
immune-suppression [4,5]. Cryptococcosis is
acquired by inhalation of the fungus into the
lungs. Pulmonary infection has the tendency to
spontaneously resolve and is frequently
asymptomatic [1]. While localized pulmonary
infection may manifest as pneumonia [2], it may
disseminate to other systems of the body, with a
wide clinical spectrum, which may include
cryptococcaemia [6], cutaneous and oral
cryptococcosis [7], diarrhea [8], and most
commonly, central nervous system (CNS)
manifestations [1,3,4].

Globally, cryptococcosis remains a significant
cause of mortality among HIV-infected persons,
despite the advent of highly active antiretroviral
therapy (HAART). In developed countries, the
10-week mortality in HIV patients remain high,
ranging from 10%-25% [9,10], while in resource-
poor countries such as Uganda, a 14-day
mortality rate of 20%-42% has been reported
among patients with cryptococcal meningitis,
despite treatment with amphotericin B [11]. In
Zambia, the 6-month mortality was 100%, with a

median survival of only 19 days, among AID
patients without access to antiretroviral therapy,
who were treated with fluconazole [12].

Serum cryptococccal antigen (CRAG) is a
marker for invasive or disseminated cryptococcal
infection and the most sensitive and specific
indicator for systemic cryptococcosis [13]. A
positive test therefore warrants a search for
disseminated disease. In resource-poor settings,
knowledge of the prevalence of cryptococcal
antigenaemia, is an important criterion for
introducing routine screening among HIV-
infected population and in deciding pre-emptive
treatment for disseminated cryptococcosis before
commencing ART. Nigeria ranks among the top
ten countries in sub- Sahara Africa with the
highest prevalence of HIV [14]. The prevalence
of serum cryptococcal antigen among ART-naive
HIV-infected patients in Mid-Western Nigeria was
reported as 12.7% [15]. Also, among HIV-
infected pregnant  women in Nigeria,
Chukwuanuku et al. [16] reported a serum CRAG
prevalence of 13.1%, while Gomerep et al. [17]
reported a prevalence of 36% in a cohort of 100
HIV-infected patients, with a mean CD4 T-ccell
count of 87+60 cells/mm3, suspected of having
meningitis or meningoencephalitis. The problem
however, is that these data are disjointed and
insufficient for an objective assessment of the
burden of disseminated cryptococcosis among
HIV patients in Nigeria. This study was
undertaken to determine the prevalence of
disseminated cryptococcosis among
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symptomatic HIV-infected patients on ART, using
serum CRAG as a marker; and to assess the
effect of CD 4 T-cell count and viral load on
prevalence.

2. MATERIALS AND METHODS
2.1 Study Design and Patients

This was a cross-sectional study carried out at
the University of Benin Teaching Hospital
(UBTH), a 700-bed tertiary hospital, located in
southern part of Nigeria. UBTH has about 3000
registered HIV-infected patients and a dedicated
laboratory for HIV investigations which is
supported by PEPFAR (Presidential emergency
plan for AIDS relief) of the United States.

Five hundred consecutive symptomatic HIV-1 -
infected patients, on highly active antiretroviral
therapy (HAART), who attended the ART clinic
between September 2010 and August 2011 were
enrolled into the study. Results of physical
examination, medical history obtained from each
patient and results of routine laboratory
investigations (fasting blood sugar, renal function
test, liver function test, full blood count) done for
HIV-patients and contained in the patient's
record, were used to select patients for the study.
Inclusion criteria applied were; patients = 18
years with symptom of fever, cough (> 3 weeks),
chronic diarrhoea (> 3 weeks), symptoms of the
central nervous system (headache, meningism,
encephalitis, altered sensorium), anaemia, night
sweats and rash. Patients on systemic antifungal
drugs or medical history of cryptococcal
meningitis, and patients with immunosuppressive
conditions (diabetes mellitus, chronic kidney
disease, malignancy, immunosuppressive
therapy and pregnancy) were excluded.

2.2 Ethical Consideration

Written informed consent was obtained from
each study participant and ethical approval was
obtained from the Ethics and Research
Committee of the UBTH. All patients with positive
serum CRAG test had their results transmitted to
the clinician for possible antifungal treatment.

2.3 Data Collection

Each participant was interviewed and a
comprehensive physical examination was carried
out by the attending physician. Information
sought included socio demographic data,

medical and treatment history. Data were
entered into a structured data sheet.

2.4 Laboratory Assays

241 Serum cryptococcal antigen determi-
nation

Twelve milliliter of blood was collected from each
participant and aliquot of 5ml was put into a
sterile container without anticoagulant for serum
cryptococcal antigen testing and another 5 ml
into EDTA container for the determination of
CD4+ cell count and viral load determination.

Serum cryptococcal antigen determination was
carried out using the cryptococcal Latex
agglutination test (Wampole laboratories Crypto-
LA test New Jersey, USA) following
manufacturer's instructions. In brief, the blood in
the sterile container was allowed to clot at room
temperature and centrifuged at 1000x g for 15
minutes to obtain serum. The serum was
inactivated by heat in a water bath at 56° C for 30
minutes. 50yl of inactivated serum was applied
on the agglutination slide followed by addition of
50ul Reagent latex (anti-crytococcal latex). This
was mixed using a disposable stirrer. The slide
was then rotated for 10 minutes at 160 rpm on a
rotator. Control reactions (positive and negative
controls) were similarly set up in parallel to each
test using Control latex provided in the kit. The
slides were observed for agglutination over a
dark background and the result of reaction was
interpreted as non- reactive (negative) when
there was no agglutination, indicated by smooth
milky reaction, and as reactive (positive), when
there was large clumps or small but distinct
clumps. Results for each test was validated using
the corresponding controls.

24.2 CD4 T-cell
determination

count and viral load

The CD4 count was determined using flow
cytometry (count bit Y-R 1004 Partec Muster
Germany). Viral load was determined using
Abbot RealTime HIV-1 assay machine (Abbot
Molecular Inc Des Plaines, IL60018 USA).

2.5 Data Analysis

All data obtained from each patient, including
results of laboratory tests were analyzed using
the statistical package for social sciences
(SPSS) version 22.0. Continuous variables were
reported as means and standard deviations and
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differences in mean were tested by student t-test.
Categorical variables were described as
proportions or percentages. Viral load, CD4
count were categorized, cross-tabulated with
serum CRAG results and association was
determined using Chi-square or Fisher's exact
test where appropriate. All statistical test of
significance were carried out at 95% level of
confidence and a p value of <0.05 was
considered significant.

3. RESULTS

All the 500 HIV-infected patients had been on
ART for a mean duration of 28 months. Forty
nine (9.8%) had positive serum CRAG. The age
and sex distribution of the patients in relation to
serum CRAG is shown in Table 1. The age range
was 18-81 vyears, with a mean age of
40.08+11.8. Majority of the patients fell between
20-29 vyears of age. The difference in age
prevalence was not statistically significant (P =
.715). The ratio of male to female was 1.1:1 and
the difference in sex prevalence was not
statistically significant (P=.715).

About two-third (66.8%) of the patients had a
CD4 count of less than 100 cells/ul and 45
(13.5%) of these had positive serum CRAG. Only
26 patients had a CD4+ T-cell count of above

200 cells/ul and none of them had a positive
serum CRAG (Table 2). The difference in serum
CRAG prevalence was statistically significant (P
< 0.001).

Viral load was done for only 90 patients. This
included all the 49 patients with positive serum
CRAG and another 41 patients with negative
serum CRAG taken consecutively. Of the 90
patients who had viral load done, forty-six
(51.1%) had a high viral load, while 43(47.8%)
had a moderate viral load. All patients with a high
viral load had positive serum CRAG (Table 3).
The association between viral load and positive
serum CRAG was statistically significant (P <
0.001).

All the patients had at least one symptom, and
fever was the commonest (Table 4). Headache,
night sweat, cough, diarrhoea, and altered
sensorium were found to have significant
association with serum CRAG in univariate
analysis. whie fever, anaemia and skin rashes
did not. Of all the variables that showed
significant association with serum CRAG in
univariate analysis, only headache, night sweat,
and altered sensorium were found to
independently predict serum CRAG in a
multivariate analysis.

Table 1. Age and Sex Distribution of Patients in Relation to Serum CRAG N = 500

Characteristic No (%) Positive (%) Negative (%) P - value
Age group (years)

10-19 2(0.4) 0(0.0) 2 (100) 0.715
20-29 89 (17.8) 12 (13.5) 77 (86.5)

30-39 168 (33.6) 19 (11.3) 149 (88.9)

40-49 118 (23.6) 10 (8.5) 108 (91.5)

50-59 94 (18.8) 6 (6.4) 88 (93.6)

60-69 26 (5.2) 2(7.7) 24 (92.3)

70-79 1(0.2) 0(0.0) 1(100)

>80 2(0.4) 0(0.0) 2 (100)

Sex

Male 266 (53.2) 24 (4.8) 242 (48.4) 0.533
Female 234 (46.8) 25 (5) 209 (41.8)

Table 2. Prevalence of serum CRAG in relation to CD4 count of patients N=500

CD 4 Count Serum CRAG P- value
Positive (%) Negative (%) Total

<100 45 (13.5) 289 (86.5) 334 <.001

100-199 4(2.9) 136 (97.1) 140

=200 0(0.0) 26 (100) 26
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Table 3. Prevalence of serum CRAG in relation to viral load of patients N = 90

Viral load (HIV-RNA/uL) Serum CRAG P- value
Positive (%) Negative (%) Total

High (= 100,000) 46 (100) 0 (0.0) 46 < 0.001

Moderate (1000 - 99,000) 3(7.5) 40 (92.5) 43

Low (> 400 - 999) 0(0.0) 1 (100) 1

Undetectable (< 400) 0(0.0) 0 (0.0%) 0

Table 4. Distribution of symptoms among patients in relation to serum CRAG N=500

Symptom Total Serum CRAG Univariate analysis Multivariate analysis
Positive Negative OR (95% CI) P OR (95% CI) P
Fever 361 49 312 0.09 (0.09-1.01) 0.995 - - -
Headache 132 44 88 1.03 (0.01-1.07) <0.001 14.70 (2.18-18.70) 0.006
Night sweat 103 17 86 243 (1.20-4.58) 0.006 4.51 (1.46-20.05) 0.012
Altered
Sensorium 334 45 289 1.02 1,01-1,03) <0.001 1.48 (0.96-2.99) <0.001
Cough 239 15 224 224 1.18-4.22) <0.013 0.79 (0.73-10.67) 0.134
Diarrhoea 226 3 223 14.99 (4.59-48.92) <0.001 0.44 (0.09-2.25) 0.324
Anaemia’ 200 24 176 0.90 0.83-2.70) 0.17 - - -
Skin rashes 220 34 186 0.85 (0.82-2.68) 0.16 - - -
*Defined as PCV<25%

4. DISCUSSION

The prevalence of cryptococcal antigenaemia
found in this study was high. This implies a high
estimate for disseminated cryptococcosis [18] in
the HIV-infected population. This finding is in line
with studies done in Zaire (12.5%) [19] and
Ethiopia (8.4%) [20] and further affirms the
burden of cryptococcosis as an opportunistic
infection in HIV-infected individuals in Sub-
sahara Africa. On the contrary, elsewhere in the
under developed world, such as Vietnam and
South Africa, lower prevalence of 2.0% and 5.0%
have been reported respectively [21,22]. The
disparity in reported prevalence could be due to
the patient selection criteria in the different
studies. For instance, in the Ethiopia study[20],
the criteria for study entry was a CD4 count of <
200 cells/ul and all patients were on antiretroviral
treatment (ART), while in a previous study done
in Nigeria [15], which reported a prevalence of
21%, the study patients were ART naive and
CD4 count level was not an inclusion criteria. In
this study, patients were not ART naive and
patients selection was not limited by their CD4
count level. Another possible explanation for this
discrepancies is the differential risk of exposure
to Cryptococcus neoforman among HIV-patients.
As Cryptococcus neoforman is associated with
soil contaminated by bird guano, environmental
and occupational exposure may vary between
the different populations [23].

Also observed in this study is the relatively low
prevalence of antigenemia (2.9%) associated

with a CD4 range of 100-200 cell/ pl. This is
similar to previous studies done in South Africa
[24] and Uganda [25]. This correlation is
expected as a higher CD4 count implies greater
protection against opportunistic infection in HIV-
infected individuals. A sharp contrast to our
finding is the study done in Ethiopia [20], which
reported a comparatively high prevalence of
cryptococcal antigenemia (7.1%) among patients
with CD4 counts between 100-200 cells/ml.
Although, the Ethiopia study, is similar to our
study as it was not based on ART-naive patients,
the study did not provide data on the viral load of
the patients.

Data on viral load, in this study was limited to
only 90 patients because viral load is not
routinely done at UBTH where this study was
carried out. This included all the 49 patients with
positive serum CRAG and another 41 patients
with negative serum CRAG taken consecutively.
All the 46 patients with viral load = 100,000 had a
positive serum CRAG test. The significant
association between viral load and positive
serum CRAG on one hand, and CD4+ T cell
count on the other hand, as observed in this
study, agrees with the report of Ekwaru et al.
[26], that among HIV-patients on ART,
opportunistic infection is associated with
elevation of HIV RNA viral load to detectable
level and decline in CD4 cell count.

Serum cryptococcal antigenaemia is a harbinger
of cryptococcal meningitis, which is a leading
cause of mortality in HIV infection [27]. It has
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been reported that CRAG is detectable in serum
for a median period of 3 weeks before the onset
of symptoms of cryptococcal meningitis.
Therefore, screening for serum CRAG and
subsequent treatment of those with a positive
test result has been recommended by WHO as a
potential means of reducing cryptococcal
meningitis-related mortality [9,28]. In 2011, the
WHO further provided a conditional
recommendation that in resource-poor setting,
with  high  prevalence of cryptococcal
antigenemia, routine screening of and treatment
for cryptococcal antigenemia might be
considered before ART initiation for ART-naive
adults with a CD4 T-cell count <100 cells/uL [28].

In this study, lumbar puncture (LP) was not done.
This could be used to determine the proportion of
patients with cryptococcal meningitis among
those with positive cryptococcal antigen test. The
decision to carry out LP was left to the discretion
of the physician managing the patients.
Nonetheless, our findings that headache and
altered sensorium independently predicted
positive serum CRAG in multivariate analysis
suggest that central nervous system (CNS)
manifestations, including meningitis are reliable
predictors of disseminated cryptococcosis. This
is in consonance with the findings in Cambodia
by Micol et al. [29] and in Tanzania by Kisenge
et al. [30].

Cough and night sweat were also found to be
significantly associated with positive serum
CRAG in this study. Although, sputum analysis
for Cryptococcus neoformans and Acid Fast
Bacilli was not included in our study, these
symptoms may indicate pulmonary
cryptococcosis or tuberculosis, since both
diseases are recognized opportunistic infections
in HIV-infected individuals. Symptoms of
disseminated cryptococcosis in the background
of HIV infection are difficult to interpret,
especially in the absence of specific
microbiological evidence. Therefore a definitive
diagnosis of disseminated cryptococcosis in HIV
- infected patients would warrant further
evaluation of clinically relevant specimens such
as blood, cerebrospinal fluid and sputum for the
presence of Cryptococcus neoformans, or
cryptococcal DNA, using culture and polymerase
chain reaction (PCR) techniques. These
technologies are not cost-effective for screening
purposes and are not widely available in
resource -poor settings, thus the CRAG
screening tests (latex agglutination test and
Lateral flow assay) which are sensitive, readily

available, affordable, and easy to perform have
been recommended [22,25,28,]. In this study,
previous history of cryptococcocal meningitis was
an exclusion criteria; therefore, a positive serum
CRAG in a symptomatic HIV-positive patient on

ART, may imply a primary cryptococcal
meningitis in the background of immune
suppression or Immune reconstitution

inflammatory syndrome (IRIS) resulting from the
initiaton of ART, in the background of
disseminated cryptococcosis. The former
scenario would benefit from the management of
the meningitis while the latter would benefit from
both meningitis treatment and IRIS treatment.

This study is to our knowledge, the first in Nigeria
to provide data on disseminated cryptococcosis
among HIV-infected patient on ART. However,
there are some limitations. First, being a hospital
based study, data obtained from the study should
be carefully interpreted as only a select group
(symptomatic patients) were evaluated. Some
recent observational studies have revealed that
6- 15% individuals entering HIV out-patient care
with a CD4+ cell count of < 100 cell/ul have
asymptomatic cryptococcal infection [20,25,
26,31]. Therefore our data might not be
representative of the Nigerian HIV-infected
population. Second, false-positive serum CRAG
results due to cross-reactivity of the cryptococcal
antigen with the fungus Trichosporon beigelii and
DF-2 bacillus have been reported [32,33]. Due to
lack of facilities, they were not excluded in this
study.

The implementation of CRAG screening
programs has begun in several countries in sub-
sahara Africa, including South Africa, Rwanda,
and Mozambique. Nigeria is among those
countries that have not started. Some hindrances
to implementation include lack of data on the
prevalence of disseminated cryptococcosis
among the HIV-infected population and non
availability of diagnostic tools. With the recent
evaluation of a point- of- care cryptococcal
antigen test [34]. which can use serum, plasma
or urine, cryptococcal antigen test has become a
well-established, rapid and available tool of
diagnosing disseminated cryptococcosis.

5. CONCLUSION

The high prevalence of serum CRAG among
symptomatic HIV-infected patients as found in
this study, implies that disseminated
cryptococcosis may be common despite ART
implementation among the study population.
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There is need therefore to introduce cryptococcal
antigen test for all symptomatic HIV-infected
patients on ART; while further microbiological
investigations for those with positive result are

recommended for

appropriate medical

intervention.
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