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Abstract
Background: Cryptoccocal meningitis is a major cause of
death for HIV patients in subsaharan Africa. Screening of
cryptococcal antigenemia in patients at risk allows early
identification of asymptomatic or paucisymptomatic
cases. This study aims to determine the prevalence of
cryptococcal antigenemia and associated factors.
Methods: We conducted a cross-sectional study reporting
epidemiological, clinical and biological aspects of
hospitalized patients during the study period. The serum
antigen was measured by latex agglutination.
Results: Fifty cases of positive cryptococcal antigenemia
were confirmed for 541 HIV infected patients tested,
giving a prevalence of 9.2%. Factors significantly
associated to a positive cryptococcal antigenemia (p<0,05)
were: having a history of cryptococcal cerebromeningitis
and presenting at admission headache, altered
consciousness or meningeal signs.
Conclusion: The prevalence of cryptoccocal antigenemia
was high and associated with neuromeningeal signs
Keywords: Cryptoccocal antigenemia; HIV; Sub-Saharan
Africa
Abbreviation: HIV: Human Immunodeficiency Virus; CrAG:
Cryptococcal Antigenemia; LTCD4+: Lymphocytes T CD4+;
CSF: Cerebrospinal Fluid, ARV: Antiretroviral; ART:
Antiretroviral Therapy

Introduction
Cryptococcosis is a systemic fungal infection, responsible for
causing neuro meningeal in people with HIV and other
immune compromised patients. It causes over 600 000 deaths
annually in the world, especially in tropical areas [1, 2]. This
condition has become the first confirmed neurological
opportunistic infection in patients living with HIV, in the
infectious diseases clinic of Fann teaching hospital in Senegal
[3]. The lethality of this disease remains high in patients
admitted to this clinic, as in many African countries [2, 4]. This
high mortality is due in part to delayed diagnosis [2, 4].
Cryptococcal antigen may be detectable in the blood, several
weeks to several months before the onset of clinical symptoms
of cryptoccosis [5]. The screening of cryptococcal antigenemia
(CrAG) in patients at risk, allows early identification of
asymptomatic or mildly symptomatic cases [1, 6]. A positive
CrAG may conduct to more frequent monitoring or preventive
treatment of asymptomatic cases [1, 5]. This study aims to
determine the prevalence and factors associated with positive
CrAG in patients with HIV infection hospitalized in a teaching
hospital in West Africa.

Materials and Methods
We conducted a cross-sectional study in the clinic of
infectious and tropical diseases of Fann national teaching
hospital located in Dakar, Senegal. This study was realized
among patients admitted during the period between
November 1, 2009 and October 31, 2013. We included in this
study all HIV infected patients, older than 15 years and for
whom a CrAG test was performed.
Parasitological analyses were performed in the laboratory of
parasitology and mycology of the same hospital. Cryptococcal
antigenemia or serum cryptococcal antigen was detected using
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a latex agglutination test (PASTOREXTM CRYPTO PLUS)
following the manufacturer's instructions. The specimen was
heat-inactivated (30 min at 56°C) to eliminate the risk of HIV
contamination. Before the test an enzymatic treatment of all
samples was performed in order to eliminate interferences
and enhance detection sensitivity. After preparation, the
agglutination card was placed on the shaker for 5 min at 160
rpm, at a room temperature. A positive reaction was indicated
by an agglutination of the latex with the test sample. The CSF
(cerebrospinal fluid) was examined for research of antigen
with the same technique. A direct examination after India ink
staining was also performed in CSF samples.
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30 (60)

275 (56)

305 (56.4)

15-30

5 (10)

87 (17.7)

92 (17)

31-45

25 (50)

237 (48.3)

262 (48.4)

>45

20 (40)

167 (34)

187 (34.6)

Urban

24 (48)

215 (43.8)

239 (44.2)

Suburban

21 (42)

215 (43.8)

236 (43.6)

Rural

5 (10)

47 (9.6)

52 (9.6)

Unspecificated

0 (0)

14 (2.8)

14 (2.6)

Fever

48 (96)

398 (81)

446 (82.5)

Headache

26 (52)

106 (21.6)

132 (24.4)

Confusion

10 (20)

46 (9.4)

56 (10.3)

Coma

14 (28)

79 (16.1)

94 (17.2)

Meningeal
signs

19 (38)

56 (11.4)

75 (13.9)

Intracranial
hypertension

0 (0)

6 (1.2)

6 (1.1)

Seizures

11 (22)

20 (4)

31 (5.7)

Motor deficit

8 (16)

30 (6.1)

38 (7)

This study was conducted with the authorization of the
responsible of the infectious diseases clinic in Fann teaching
hospital. The study protocol was approved for routine analyses
by the institutional review boards of Fann teaching Hospital in
Dakar and Cheikh Anta Diop University. An anonymity number
was given to each patient to preserve the confidentiality.
Personal data from participant and all diagnostic results were
kept strictly confidential.

Cranial nerve
disorders

4 (8)

14 (2.8)

18 (3.3)

Cough

26 (52)

250 (50.9)

276 (51)

Diarrhoea

18 (36)

126 (25.7)

144 (26.6)

HIV-1

43 (86)

454 (92.5)

497 (91.9)

HIV-2

03 (6)

25 (5.1)

28 (5.2)

Results

HIV-1
(Dual)

01 (2)

10 (2)

11 (2)

During the period of study, a total of 4346 patients infected
by HIV were admitted in the service. A cryptococcal
antigenemia was performed for 541 patients. Fifty cases of
positive cryptococcal antigenemia were confirmed, meaning a
prevalence of 9.2%. The different characteristics of our study
population and our groups of patients depending on the result
of antigenemia are described in (Table 1).

Unspecified

03 (6)

2 (0.4)

5 (0.9)

Epidemiological, clinical and paraclinical data were collected
from the patients folders. Data was collected using a standard
questionary including epidemiological information (age, sex,
geographic origin), clinical aspects (history, neurological signs
and other signs), paraclinical results (cryptococcal
antigenemia, cryptococcal antigen in CSF, staining ink, blood
count and lymphocyte T CD4+ count), treatment and outcome
aspects (ARV and administered antifungal, evolution).
All analyses were performed using SPSS.16 (California, USA,
2007). Medians and frequencies (%) were used to describe
patients' characteristics. Fisher's exact test was used to
compare categorical variables where appropriate Student's
test was performed to assess the differences between two
means. Binary logistic regression was used to determine
factors associated with positive cryptococcal antigenemia. A pvalue ≤ 0.05 was considered significant.

Table 1 Characteristics of hospitalized HIV patients screened
for cryptoccocal antigenemia in Dakar, Senegal.

Parameters

2

Age (years)

Residence

Clinical signs

HIV serotype

+2

LT CD4+ (cells/mm3)
0-150

36 (72)

337 (68.6)

373 (68.9)

151-300

03 (6)

43 (8.8)

46 (8.5)

>300

05 (10)

37 (7.5)

42 (7.8)

Unspecified

06 (12)

74 (15.1)

80 (14.8)

Antiretroviral therapy
Yes

21 (42)

160 (32.6)

181 (33.5)

No

29 (58)

331 (67.4)

360 (66.5)

Cryptococcal
antigenemia
Positive n=50

Negative
n=491

Total n=541

n (%)

n (%)

n (%)

Epidemiological aspects

236 (43.6)

The predominance of female patients was noted in our
study population with a sex ratio of 0.77. The average age was
42 ± 11years and patients ranged from 31 to 45 years

Sex
Male

Female

2016

20 (40)

216 (44)
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predominated in both groups. The majority of patients came
from urban and suburban areas in each group.

Clinical aspects
The past history was dominated by chronic diarrhea
(18.6%), tuberculosis (17.6%) and meningeal cryptococcosis
(0.7%). High blood pressure (6.4%), asthma (3.1%) and
diabetes (2.1%) were the major associated underlying
diseases. The majority of patients (95%) were at stages 3 or 4
of WHO. Fever, present in 82.5% of cases, was more frequent
in patients with positive antigenemia. The prevalence of
neuromeningeal signs ranged between 1% to 14%. They
predominated in patients with positive cryptococcal
antigenemia.
The extra-neurological manifestations were dominated by
coughing and chronic diarrhea.
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Paraclinical aspects
HIV-1, the predominant serotype, was found in over 85% of
cases in the 2 groups. The average LTCD4 + was 102 ± 165
cells/mm3 (IQ:1 and 1704 cells/mm3). The CSF analysis was
performed in 142 patients. Cryptococcal antigen screening in
the CSF was positive for 17 cases (12%) and India ink staining
was positive in 9 cases (6.3%). Confirmation in CSF was
performed in 11cas (50%) among 22 patients with positive
antigenemia, but only 6 cases were confirmed (5%) among 120
patients with a negative antigenemia (p=0.0000006).
Factors significantly associated with positive cryptococcal
antigenemia were (Table 2): having a history of cryptococcal
meningitis (p=0.002) and presenting headache (p=0.000008),
altered
consciousness
(p=0.001),
meningeal
signs
(p=0.000005).

Table 2 Factors associated with a positive cryptococcal antigenemia among hospitalized HIV patients in Dakar, Senegal.
Parameters

CrAG Positive

Negative

n (%)

n (%)

15-45

30 (60)

324 (66)

>45

20 (40)

167 (34)

Male

20 (40)

216 (44)

Female

30 (60)

275 (56)

Yes

3 (6)

1(0.2)

No

47 (94)

490 (99.8)

Present

22 (44)

210 (42.8)

Absent

28 (56)

281 (57.2)

Present

26 (52)

106 (21.6)

Absent

24 (48)

385 (78.4)

Present

19 (38)

56 (11.4)

Absent

31 (62)

435 (88.6)

Present

24 (48)

125 (25.4)

Absent

26 (52)

366 (74,6)

Jan-50

25 (55.6)

201 (48.7)

>50

20 (44.4)

212 (51.3)

OR

IC 95%

p-value

0.7

0.4-1.4

0.2

0.8

0.4-1.5

0.3

8

4.5-16

0.002

1

0.6-1.8

0.5

3.9

2.1-7.2

0.000008

4.7

2.5-8.9

0.000005

2.7

1.5-4.9

0.001

1.2

0.4-2.2

0.3

Age (years) n=541

Sex n=541

History of cryptococcosis n=541

Fever n=541

Headaches n=541

Meningeal signs n=541

Altered consciousness n=541

LT CD4+ count (c/mm3) n=458
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Antiretroviral therapy n=541
Yes

21 (42)

160 (32.6)

No

29 (58)

331 (67.4)

Therapeutic and outcome aspects
Patients on antiretroviral therapy (ART) represented 33.5%
of the study population and their prevalence was higher in the
case of positive antigenemia (42%) than in the case of negative
antigenemia (32.6%). Fluconazole (800-1200 mg/day per os)
was administered to all positive cryptococcal antigenemia
cases.
Overall mortality was 34.1%. This mortality was higher in
positive antigenemia cases (46%) compared to patients with
negative antigenemia (32.8%); p=0.08.

Discussion
Cryptococcal meningitis is a serious opportunistic infection.
It most often occurs in severely immunosuppressed patients
especially during HIV infection. The incidence of
cryptococcosis has increased significantly all over the word
with the advent of HIV infection, especially in developing
countries [1, 2, 7]. Cryptococcal meningitis became the leading
cause of adult neurological opportunistic infection in many
African countries [3, 7]. There is a great need of prophylaxis
strategies and one of them is based in the screening of CrAg.
The prevalence of positive cryptococcal antigenemia in our
study is 9.2%. A high diversity of cryptococcal antigenemia
prevalence was noted in sub-Saharan Africa ranging from 2%
to 21% [1, 6, 8].
Many studies in African countries showed comparable
prevalence ranging from 7 to 10%: in Tanzania [9] and South
Africa 7% [10], in Uganda 8.2% [11], in Ethiopia 8,4% [6].
In the same country the prevalence can depend on the
targeted population. In a cohort of ART-naive patients in a
rural area in Tanzania, Letang et al. detected 3.7% of positive
cryptococcal antigenemia, while Magambo in a hospital of
Mwanza had a prevalence of 7% [9, 12]. In Uganda Andama
noted a prevalence of 5.7% in patients hospitalized for
suspected tuberculosis in a hospital of Kampala, but Oyella
detected in the same hospital 19% of CrAG in inpatients and
outpatients [13, 14]. The same situation was noted in Ethiopia
with a prevalence of 8.4% and 10.2% in two studies including
patients receiving ART or not [6, 15].
In Asia the same situation was noted in Vietnam with a
global prevalence of 4%, higher in patients living in the south
[16]. The prevalence in hospitalized patients was 13% in
Thailand, and 11% for women attending a centre of ART [17,
18]. A study in Indonesia noted 7% of positive CrAG in a
referral hospital from in-and outpatients [19].
In Europe, a prevalence of 5% was noted in a cohort of
London, but almost all positive cases were from Africa [20]. A
prevalence of 1.6% was noted in Germany [21].

4

1.5

0.8-2.7

0.1

A history of cryptococcal meningitis was found in 0,7% of
our patients. A study in Thailand revealed cryptococcal
meningitis in the past year for 8,6% [17]. Tuberculosis, the first
opportunistic infection in the history of our cases, was
confirmed as the leading associated opportunistic infection of
positive CrAG cases by some authors [13, 17].
Cryptoccocal meningitis was confirmed on cerebrospinal
fluid analysis for 34% of our patients with positive CrAG.
Similar result was noted by Oyella et al in Ethiopia [14].
Cryptococcal meningitis occurred in 39% of CrAG positive
patients and an antigen titer>1:160 was associated with
meningitis development in a Tanzanian study [12].
Antigenuria test was not as concluent in a study [13], but
blood culture detected Cryptococcus neoformans in 48% of
positive CrAG patients in another work [17].
We did not found a higher prevalence in patients with CD4
count<150 cells/ml. But in many studies the prevalence was
more important in people with a CD4 count <100 to 150
cells/ml [6, 13, 15, 17, 21].
Factors significantly associated with a positive cryptococcal
antigenemia in our patients were clinical: the presence of
neurological signs such as headache, altered consciousness
and meningeal signs. The same findings were noted by some
auteur [6, 14, 21].
Different others factors were found to be associated with a
positive CrAG in many others studies: increasing age, fever,
CD4 count<100 cells/ml, the site of screening, low body mass
index of 15.4 kg/m2 or less, ART-naive and ART-defaulters
patients [6, 14, 15, 21]. In Thailand only dyspnea was
significantly associated to CrAG+ in patients admitted for
pneumonia [17].
These findings suggest that symptoms alone are insufficient
criteria to determine which patient to test for CrAG [17]. A
systematic CrAG screening would be a cost-effective strategy
to prevent CM-related mortality among patients initiating ART
in South Africa for Jarvis [22]. Others auteur (a film director
who influences their films so much that they rank as their
author.) sustain that CrAG testing should be consider in
hospitalized patients or people with a LTCD4+ count ≤ 100
cells/ml [10, 13, 16, 17].
Many studies found that positive asymptomatic CrAG is
associated to a poor outcome including cryptococcal
meningitis development, death and loss of follow up [12, 18,
19].
Pre-emptive treatment of positive asymptomatic CrAG
patients may improve this poor outcome [12, 23]. But lowdose fluconazole prophylaxis has a poor efficacy in preventing
cryptococcal meningitis among patients with positive
antigenemia [18].
This article is available from: http://hv.imedpub.com/
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There is a need for more research studies to better
understand the signification of asymptomatic CrAG and
practical implication of this condition [1].

Conclusion
The prevalence of positive CrAG is high in hospitalized HIV
infected patients in our practice. The serum cryptococcal
antigen test would be systematic in all HIV patients presenting
these signs. Giving the poor prognostic of positive
asymptomatic CrAG in many studies, we suggest a systematic
screening of CrAG in all HIV patients if possible. It is associated
with neurological and meningeal signs.
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