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ABSTRACT

Objective: Cryptococcosis is an opportunistic infection caused by Cryptococcus and can
result in cryptococcal meningitis, which is an AIDS-defining condition associated with
high morbidity and mortality. Although a high prevalence of Cryptococcal antigenemia
(CrAg) preceding cryptococcal disease has been reported in HIV-infected Nigerian
adults, it is more common in patients with low CD4, stage 3 or 4 HIV. However, there is
only one study on Cryptococcal antigenemia in HIV-infected Nigerian children.
Therefore, this study aimed to determine the burden of cryptococcosis in HIV-infected
children.

Material and Methods: This study was a hospital-based cross-sectional study conducted
between October 2018 and January 2019 at the Pediatric Infectious Disease Clinic of the
Federal Medical Centre, Owerri. The study population consisted of HIV-infected children
(aged 2-16 years) attending the clinic. The subjects were recruited consecutively and
underwent a thorough physical examination and anthropometric measurements before a
single blood sample was taken. Cryptococcal antigen was assayed using the Lateral Flow
Assay method, and CD4+ counts were assayed using cyflow.

Results: A total of 100 children were involved in the study, of which 51 (51%) were
female and 49 (49%) were male (M:F, 1:1). The average age of the participants was 9.73
+ 3.12 years. Among the 100 children tested, there was no cryptococcal antigenemia
(0%). Statistical analysis was limited to simple description.

Conclusion: Cryptococcosis is not a common opportunistic infection among HIV-
infected children attending the Pediatric Infectious Disease Clinic in Federal Medical
Centre Owerri. Therefore, it may not be considered as a differential diagnosis for HIV-
positive children with meningoencephalitis.
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Cryptococcal disease is one of the most important opportunistic infections, and a major
contributor to this mortality (4, 5). It is a rare disease in healthy individuals, but it is a
common fungal infection affecting immunocompromised individuals such as people with
AIDS, and those on chemotherapy and steroids.

Global estimates suggest a 6% prevalence of cryptococcal antigenemia in HIV infected
patients (6). A South African survey reported an incidence of 47 cases per 100,000 HIV-
infected children (7).
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The true burden of cryptococcosis among HIV-infected
children in Nigeria is difficult to describe. Anigilaje et al, 9)
in Markudi North Central Nigeria, recorded zero prevalence
of CrAg among 88 HIV infected children. However, in a
HIV-infected child presenting with fever, headache, and neck
stiffness, with positive Kerning and Bruzinski signs,
cryptococcal meningitis, a major sequel of opportunistic
infection in a HIV infected child needs to be considered (7).
Therefore CrAg needs to be screened for in this type of
patients. CrAg is detectable at a median of 22 days before the
onset of symptoms (9) and has been shown to be 100%
sensitive in predicting the development of Cryptococcal
Meningitis in the first year of antiretroviral therapy (10).
Routine serum or plasma CrAg screening in ART naive
adults, followed by pre-emptive antifungal therapy if CRAG
is positive to reduce the development of Cryptococcal disease
was advocated by WHO in 2011 (11) Early diagnosis and
prompt treatment is key to reducing mortality due to
Cryptococcal disease (12, 13).

The authors searched several databases using different search
engines, but only one study on Cryptococcal antigenemia in
HIV-infected Nigerian children was found.. However, non
was seen for studies in South Eastern Nigeria. Furthermore,
the scarcity of facilities for fungal culture makes it important
to pay attention to screening HIV patients, especially those
with signs and symptoms of meningitis. This may help to
reduce the loss of HIV patients. Therefore, the authors aimed
to determine the prevalence of cryptococcal antigenemia in
HIV-infected children attending the Pediatric Infectious
Disease Clinic at Federal Medical Centre Owerri, in
southeastern Nigeria.

MATERIAL and METHODs

Study design and setting: this cross-sectional study was
carried out amongst HIV-infected children at the Paediatric
Infectious disease care/treatment clinic of the Federal Medical
Centre, (FMC) Owerri Imo State between October 2018 and
January 2019. FMC Owerri is a tertiary health care facility
serving majorly as a referral centre for health facilities in Imo
State and an alternative facility for the contiguous states of
Abia, Rivers and Anambra.

Inclusion and exclusion criteria: All HIV positive clinic
attendees (HAART naive or have been on HAART for one
year or less), 2-16years were enrolled consecutively until the
study sample size was attained. Those children who less than
2 or more than 16 years, those unwilling to participate or
whose caregivers declined consent were excluded others who
were on fluconazole at the time of the study were also
excluded and allowed to access care without hindrance.

Sampling procedure: for estimation of the sample size, we
used the formula for prevalence studies (14).

n = Z’pq/d?
Where
n = desired sample size.

Z = standard deviation set of 1.96 which corresponds to 95%
confidence interval.

P = population in the target population estimated to have co-
infection with HIV and Cryptococcus (13%) (15).
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g=1-P

d= degree of accuracy desired shall be taken to be 5% or 0.05
= [(1.96)2 X 0.13 X 0.5]/(0.05)?

=[3.84 X 0.13 X 0.5]/0.0025= 99

The calculated sample size is 99 for population greater than
10,000

For Study which population is less than 10,000;

nf = the desired sample size for the study if population is less
than 10,000

nf=n/1+ (n/N)

N = Estimate of population size of HIV positive children
registered in FMC Owerri = 273

nf=72

The attrition rate of 10% was factored into the sample size
calculation. It was calculated using the formula (16).

n=N/(1-F)

=72(1-0.1)= 80

n = Adjusted sample size
N = Calculated sample size
F = Attrition rate

However, 100 children were recruited for the study. 20
subjects were added for nonresponse. [prevalence of 13% is
in adults because local studies have a prevalence rate of 0% in
children]. Eligible subjects at FMC Owerri paediatrics
infectious disease clinic were conveniently sampled.

Data collection: A structured interviewer administered
questionnaire was developed and administered to the parents
or guardians by the lead author; to capture the child’s socio-
demographic data (age, parents educational level, occupation,
place of residence and others) Risk factors for cryptococcal
infestation, steroid use, antifungal use, History of HAART
use, whether or not parents are involved in farming activities
(birds rearing {including pigeon}/tendering of fruits and
vegetables),history of ownership of farm animals, past history
of cryptococcosis, current or past history of other
opportunistic infections and symptoms and signs suggestive
of meningitis were some of the pertinent information
obtained. WHO Clinical Stage was also determined. About 4
millilitre (ml) of venous blood was collected from each
subject; 3 ml was put in ethyl diamine tetra acetic (EDTA)
bottle for CD4 count and 1 ml into plain bottle container for
CRAG LFA. All the samples were analyzed at the
immunology laboratory of Federal Medical Centre Owerri.
The cryptococcal antigen Lateral Flow Assay (Cr Ag-LFA)
method was used. Instructions as stipulated by the
manufacturer regarding the storage, handling, validity and
procedure of the test were observed (17). A drop of specimen
diluents was added to a test tube; 40ul of patient’s specimen
(whole blood) was also added to the tube. The CrAg LFA
strip was then inserted into the tube. This was incubated for
10 minutes after which results were interpreted (18). A
positive test result will create two lines [test and control]
while a negative test result created one line [control].
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If control line fails to develop, the test is invalid. When
compared to the gold standard, diagnosis of cryptococcosis
(culture and/or Indian ink), the test has a sensitivity and
specificity of 99%, 83% for plasma antigen.

Data analysis: The data collected was coded and imputed
into Statistical Package for Social Sciences (SPSS) version
20.0. Frequency tables and figures were used to present
relevant variables. Characteristics were summarized using
median and standard deviation for quantitative variables (age
and social class) and proportions for qualitative variables.
Bivariate logistic regression analysis was not performed to
assess risk factors since cryptococcal antigenemia was not
detected..

Ethical Approval: Ethical approval for the study was sought
and obtained from the Ethics Committee of Federal Medical
Centre Owerri (FMC/OW/HERC/182. Informed consent was
obtained from the parents or caregivers, and assent was
obtained from children aged 7 years and older. To ensure
anonymity of the subjects, data were coded.

RESULTS

Sociodemographic data: 100 patients that satisfied the
inclusion criteria were recruited for the study between
October 2018 and January 2019. The socio-demographic
information (Table 1) shows that of the total 100 subjects, 49
were Males and 51 were Females (M: F, 0.9:1). The average
age of participants was 9.73 £ 3.12 years. 65 (65%) are rural
dwellers. The majority of the subjects (59%) were in WHO
Stage 1, followed by Stage 3 (24%). More than half of the
subjects 57(57%) had CD4 count above 500cells/mm3 and 17
(17%) had CD4 count less than 200cellssmm3 . The
proportions of the CD4 counts are as shown in Table 1.

Table 1: Demographic and immunological characteristics of
subjects.

Characteristics

Frequency (%)

Gender

Female 51(51%)
Male 49(49%)
Upper 20(20%)
Middle 44(44%)
Lower 36(36%)
Rural 65(65%)
Urban 35(35%)
1 59(59%)
2 16(16%)
3 24(24%)
4 1(1%)

CD4 count

<200 17(17%)
200-349 13(13%)
350-499 13(13%)
>500 57(57%)

Crag Test: None of the participants tested positive for
Cryptococcal antigen giving a zero prevalence among
subjects as displayed in table 2.
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Table 2: prevalence of cryptococcal antigenemia among
study participants

CRAG Serology Frequency Percentage (%)
Positive 0 0
Negative 100 100.0
Total 100 100.0

Associated risk factors for cryptococcal antigenemia: a total
of 45 participants had exposure to farming. However, it was
not possible to determine the relationship between farming, a
potential risk factor for cryptococcal antigenemia, due to the
absence of any cases detected in the study population.. 33
participants owned pets, and 93(93%) were HAART
experienced. The association could also not be determined
because of cryptococcal antigenemia zero prevalence. This is
shown in Table 3.

Table 3: Association between Risk factors and Cryptococcal
Antigenaemia

Risk factors N (%)

Farming

Yes 45(45%)

No 55(55%)

History of ownership of domestic animal (pet)

Yes 33(33%)

No 67(67%)

HAART Experience

Yes 93(93%)

No 7(7%)
DISCUSSION

The prevalence of cryptococcal antigenaemia among HIV-
infected children aged 2-16 years attending the Paediatrics
Infectious disease clinic of the Federal Medical Centre
Owerri, South Eastern Nigeria was 0%. Our study that
determined the prevalence of cryptococcal antigenaemia
among South Eastern Nigerian children with HIV-infection,
happens to be only one and second in Nigeria. Our 0%
prevalence tend to support the WHO recommendation to
exclude children from Crag screening routinely. Anigilaje et
al’s study (8) in Markurdi, North Central Nigeria had zero-
prevalence, Meiring et al in South Africa reported a
prevalence of 0.00047% (17) among HIV-positive children;
2.97% reported by Likasitwattanakul et al (19) in Thailand
over an eight-year period among hospitalized HIV-infected
patients, 0.8% prevalence by Gonzalez et al (20) and 0.066%
by Sara et al (21) both in USA, all the studies cited above
tend to epidemiologically show that cryptococcosis is
uncommon in HIV-infected children.

In this study, the prevalence of CrAg was zero despite the fact
that a substantial number of subjects were exposed to
potential sources of Cryptococcus. The fact that a
considerable number of subjects had CD4 count >200cells/ml
could have accounted for the observation. However, Anigilaje
et al had similar findings in severely immunocompromised
subjects. Speed et al (22) demonstrated that the lower
exposure of children to cryptococcus maybe responsible for
the findings in our study and Anigilaje’s. Abadi et al (23)
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additionally posited that in addition to lower exposure in
children, high CD4+ counts also contributed to the low
prevalence.

Though a large number of our children have been on
HAART, it may not explain the 0% Cr Ag prevalence. as
studies in adult population have reported a high prevalence of
Cr Ag even among patients on ART (24). The 0% prevalence
of Cr Ag in our study would appear to suggest that the risk for
Cryptococcal meningitis amongst HIV infected patients 2-
16years of age is quite low.

Limitations:

This study is a single center, hospital-based study with small
sample size. A multicenter, multi-regional study may need to
be done to be able to generalize on our findings.

CONCLUSION

Cryptococcosis is not a common opportunistic infection in
HIV infected children seen in Federal Medical Center Owerri
Imo State. Despite potential exposure to infective agents, the
prevalence of cryptococcal antigenemia is low among
children attending the Paediatric Infectious Disease Clinic at
the Federal Medical Centre Owerri. Cryptococcal meningitis
has a high mortality, however, with the zero-incidence
recorded in this study it may not be plausible to embark on
screening for Cr Ag routinely in our setting.

What is known about this topic?

There is a need for screening for CrAg among HIV positive
children.

Despite the need, data on the prevalence in South Eastern
Nigeria is scarce.

What this study adds:

The observed prevalence of cryptococcal antigenemia among
children with HIV attending the Paediatric Infectious Disease
Clinic in Federal Medical Centre Owerri, Imo State was 0%.
There may be no need to advocate for regular cryptococcal
antigen screening.
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