Journal of Microbiological Methods 185 (2021) 106226

Contents lists available at ScienceDirect

Journal of Microbiological Methods
journal homepage: www.elsevier.com/locate/jmicmeth

Screening for acute disseminated histoplasmosis in HIV disease using
urinary antigen detection enzyme immunoassay: A pilot study in Cameroon
Marius P. Ngouanom Kuate a, *, Raymond Nyasa a, Christine Mandengue b,
Nicholas Tendongfor c, Felix Bongomin d, David W. Denning e, f
a

Department of Microbiology and Parasitology, University of Buea, Buea, Cameroon
Department of Internal Medicine, Dermatology Unit, Université des Montagnes, Bangangte, Cameroon
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Acute disseminated histoplasmosis (ADH) is an AIDS-defining illness and reported in Cameroon, but there are
few data about its incidence. Between June and August 2019, we conducted a descriptive cross-sectional study to
screen for histoplasmosis in a population of adults with HIV infection, irrespective of their CD4 T-cell counts,
using Histoplasma urine antigen detection enzyme immunoassay (EIA) and histoplasmin skin test. Of the 138
participants screened, 36 (26%) had detectable antigen in urine, using an OD cut off of 0.045. Skin lesions were
present in two (6%) cases. Of 39 patients tested for histoplasmin skin test positivity, one was positive. Histo
plasma antigenuria was associated with a positive history of chest infection (Odds ratio: 3.632, 95% confidence
interval: 1.635–8.071, p= 0.001). As 30 (21.7%) of titres were between 0.045 (the current cut off) and 0.25, the
cut off may need adjustment in Cameroon, using disease confirmation with alternative, highly sensitive diag
nostic approaches such as PCR and bone marrow examination. H. capsulatum infection appears to be common
among HIV-infected patients attending outpatient clinics at the Buea Regional Hospital. There is an acute need to
improve awareness and management of HIV patients with respect to H. capsulatum infection.

1. Introduction
Histoplasmosis is an infectious disease acquired through inhalation
of spores of a globally distributed dimorphic fungus of the genus His
toplasma (CDC, 2018). Human histoplasmosis is caused by two varieties
of Histoplasma referred to as Histoplasma capsulatum var. capsulatum
(Hcc) and Histoplasma capsulatum var. duboisii (Hcd), the latter known as
African histoplasmosis (Loulergue et al., 2007; Muotoe-Okafor et al.,
1996). Acute progressive disseminated histoplasmosis mostly occurs in
severely immunocompromised individuals such as those with advanced
HIV disease (Nacher et al., 2020). In some countries in Central and Latin
America, histoplasmosis is the most common AIDS-defining illness
responsible for over 30% of AIDS-related deaths, a figure similar to
deaths attributable to tuberculosis (Colombo et al., 2011; Nacher et al.,
2020). At the end of 2017, HIV/AIDS was estimated in Cameroon at 510,
000, with 24,000 deaths and 28,000 new infections (WHO, 2018).

The burden of histoplasmosis among HIV patients in sub-Saharan
Africa as in Cameroon, has been derived mainly from single case re
ports and case series (Mandengue et al., 2015; Mandengue, 2012; Zida
et al., 2015; Richaud et al., 2014). The lack of sensitive and specific
diagnostic tools for histoplasmosis, including antigen detection assays
was noted as a limitation in a study where skin biopsies and staining of
bronchial biopsies were used as diagnostic techniques (Mandengue
et al., 2015). In a recent study from Guatemala, using both respiratory
specimens and blood culture, blood PCR and urine antigen, 72% of cases
were positive by urine antigen, compared with 8.5% and 36.3% by
respiratory specimens and blood culture (Medina et al., 2020).
Most diagnoses of histoplasmosis in Africa are done using micro
scopy; antigen testing and polymerase chain reaction (PCR) are not
available in most countries. Though culture is the gold standard it is
invasive (if bone marrow or skin biopsy), insensitive and time
consuming (Mandengue et al., 2015; Guimarães et al., 2006). It has been

* Corresponding author at: Department of Microbiology and Parasitology, University of Buea, P.O. Box 63, Buea, Cameroon.
E-mail address: kuatengouanom@outlook.com (M.P.N. Kuate).
https://doi.org/10.1016/j.mimet.2021.106226
Received 5 March 2021; Received in revised form 15 April 2021; Accepted 15 April 2021
Available online 18 April 2021
0167-7012/© 2021 Elsevier B.V. All rights reserved.

M.P.N. Kuate et al.

Journal of Microbiological Methods 185 (2021) 106226

demonstrated that antigen testing is a good diagnostic technique for
histoplasmosis (Nacher et al., 2018). Studies comparing antigen enzyme
immunoassay with other techniques in the diagnosis of disseminated
histoplasmosis, have shown an overall agreement ranging from 90 to
99% (Persaud et al., 2019; Guimarães et al., 2006; Caceres and Valdes,
2019). Similar performance was seen with the recently launched Histo
plasma antigen Lateral Flow Assay (Cáceres et al., 2019).
We hypothesized that Histoplasma capsulatum infection may be much
more common and yet largely an undiagnosed disease among outpatient
HIV infected patients in our setting compared to incidence rates reported
in severely immunocompromised, hospitalised advanced HIV disease
patients elsewhere in Africa and in the Americas. The aim of our study
was therefore to determine the prevalence of Histoplasma capsulatum
infection and associated risk factors in HIV-infected patients attending
the Buea Regional Hospital. We utilised a new CE marked urine antigen
assay which detects Histoplasma galactomannan and had excellent
agreement with a well-recognised standard assay (Persaud et al., 2019).
To our knowledge, the assay has never been used in Africa before. As
such we sought to assess its potential utility with particular attention to
the appropriateness of the manufacturer’s cut-off, in our population.

previous studies (Toriello et al., 1993; Toriello et al., 1991). Reagents
were stored at 4 to 8 ◦ c upon reception until used.
Skin test was performed by injection of 0.1 ml of the antigen intra
dermally in the volar surface of any of the arms using a short, beveled 24
to 26-gauge needle. The test was read after 48 h of the inoculation, by
measuring with a ruler the diameter of the visible and palpable indu
ration produced at the injection point. An induration equal to or above 5
mm was considered as a positive test (LIFE, 2018; Oladele et al., 2018).
2.5. Data analysis
Data were entered in MS Excel and analysed in SPSS version 21.
Prevalence of H. capsulatum infection was expressed in charts. Associa
tion between Histoplasma infection and sociodemographic and risk fac
tors, correlation between viral load (Log) and optical density was
investigated using univariate and multivariate analysis at 95% confi
dence interval. P ≤ 0.05 was considered as statistically significant.
2.6. Ethics and institutional review
Ethical clearance for this study was obtained from the Faculty of
Health Science Institutional Review Board (FHS-IRB) of the University of
Buea and administrative clearances were obtained from the delegation
of Public Health for the South West region and from the Regional Hos
pital of Buea. All patient details were anonymised; identifying codes
were used throughout the study.

2. Patients and methods
2.1. Study design and setting
A descriptive cross-sectional study was conducted from June to
August 2019 among HIV outpatients recruited in the Buea Regional
Hospital. The hospital comprises approximately twelve units with
around three hundred hospital beds, serving the Buea municipality
(200,000 inhabitants in 2012 (CDP, 2012)) and its environs. The HIV
unit manages more than two thousand files annually, with an average
attendance of 150 patients and three admissions of patients with
advanced HIV per month.

3. Results
A total of 138 participants were recruited with a mean age of 43.7
years (SD: 12.18) (Table 1). The majority of the participants was aged
between 31 and 40 years (30.4%), female (73.2%), single (43.5%),
farmer (25.4%), and (54.3%) had primary school level of education.
H. capsulatum antigen was detected in 36 patients (26.1% (95%CI
18.8–33.4)), with skin lesions present in two (6%) cases. The OD median
value was 0.036 and the OD cut-off value for positivity was 0.045 and
positive titres ranged from 0.045 to 0.418. If the cut off was moved to
0.1, 20 (14.5%) would be positive and if moved to 0.250, then only 6
(8%) would be positive (Fig. 1).
The relative antigen detection rates were not affected by age, sex,
occupation and educational level (Table 1). Multiple other possible
environmental and sociological factors were investigated for a link to a
positive antigen test. Exposure to chickens, other birds or bats was not
linked to antigen positivity (Table 2). Likewise, some other exposures

2.2. Study participants and data extraction
HIV-infected outpatients were randomly recruited regardless of their
CD4 cell count, viral load, antiretroviral therapy (ART) status for His
toplasma antigen testing. HIV-infected outpatients with, a CD4 count
greater than 350 cells/mm3 were recruited for histoplasmin skin testing.
Socio-economic and demographic data; known risk factors associated
with Histoplasma infections were obtained through administration of
questionnaires. Clinical and laboratory data such as time of HIV diag
nosis, viral load, and antifungal therapy were obtained from patient
records. CD4 counts were not available for the majority of the patients.

Table 1
Sociodemographic characteristics of participants and association with Histo
plasma infection (P ≤ 0.05).

2.3. Exclusion criteria
Patients receiving antifungal treatment and those who did not give
their consent were excluded from the study.

Aall patients
Age group

2.4. Laboratory procedure
2.4.1. Antigen enzyme immunoassay
Urine samples (5 mL) for Histoplasma antigen testing were collected
aseptically following universal precautions and transported to the lab
oratory where they were stored at − 20 ◦ C until tested. Specimens were
brought to room temperature prior to testing and were analysed in du
plicates using the Optimum Imaging Diagnostics (OIDx) Histoplasma
Antigen sandwich EIA (Scarborough, ME., USA), following the manu
facturer’s instructions.

Sex
Occupation

Education

2.4.2. Histoplasmin skin test
histoplasmin reagents used in this study were obtained from the
laboratory of Dr. Conchita Toriello laboratory of the National Autono
mous University of Mexico (UNAM) where it was prepared according to

Marital status

2

20–30
31–40
41–50
51–60
>60
Female
Male
Not defined
Business
Farmer
Other
Student
Primary
Secondary
University
Married
Single
Widow

n (%)

Positive antigen test (%)

138
19 (14)
42 (30)
38 (28)
25 (18)
14 (10)
101 (73)
37 (27)
00 (00)
35 (25)
35 (25)
64 (47)
4 (3)
75 (54)
47 (34)
16 (12)
55 (40)
60 (43)
23 (17)

36 (26.1)
6 (32)
9 (21)
10 (26)
8 (32)
3 (21)
28 (28)
8 (22)
00(00)
9 (26)
7 (20)
20 (31)
00 (00)
20 (27)
13 (28)
3 (19)
13 (24)
16 (27)
7 (30)

P value
0.85

0.47
0.47

0.77
0.81
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Fig. 1. Distribution of optical densities on a scatter plot. First line (full): current cut-off, second and third lines (dotted): tentative cut-off for Cameroon.

Cryptococcal antigen may also cross-react, although the urinary con
centration of cryptococcal antigen is usually very low. Another expla
nation to this high prevalence may be the cross-reactivity of
anti-Galactomannan antibody EB-A2 with galactofuranosyl, a compo
nent commonly found in lipoteichoic acid of Bifidobacterium bifidum
subsp. Pennsylvanicum and in H. capsulatum (Mennink-Kersten et al.,
2005). Moreover, Bifidobacterium spp. are common within the human
gastrointestinal tract (Mennink-Kersten et al., 2005). It may be appro
priate to use a modified interpretation in the range of 0.45 to 0.25 as
‘low level of antigen detected’, as a way of signalling uncertainty about a
definitive diagnosis of disseminated histoplasmosis.
This antigen prevalence is higher than the 13% obtained in Yaoundé
based on culture and biopsy (Mandengue et al., 2015). In our study a
more sensitive diagnostic tool (EIA) was used. Moreover, in the study of
Mandengue et al. (2015), patients at different stages of HIV may have
been studied which may have led to a different prevalence. It is not also
in accordance with the burden of histoplasmosis in Cameroon reported
by Mandengue and Denning, 2018 (3%), which is far lower than we
obtained in this study. The prevalence obtained here also differs from
the study of Vantilcke et al. (2014) where it was 37.5%. Vantilcke et al
conducted their study in a confirmed hyperendemic area (French Gui
ana) on symptomatic patients suspected of having Histoplasma infection,
but in this study HIV patients were randomly selected.
In contrast, only one of 39 (2.5%) patients had a positive skin test to
histoplasmin. This percentage is lower than the one of Oladele and
colleagues in 2018 where it was 4.4%. However, Oladele et al. study was
on a larger and more distributed sample size, and included healthy
participants who are more susceptible to produce intradermic reactions.
It is also lower compared to the study of Muotoe-Okafor and colleagues
done in 1996 which revealed a 10.6% positivity. Their study was carried
out in the vicinity of a natural focus of Histoplasma capsulatum var.
duboisii compared to the present study that was in the urban setting.
Assessment of history of chest infection showed that only 31.2% of
our participants have had chest infection in the past. However out of the
21.6% that were positive to H. capsulatum antigen testing, 52.8% had
past chest infection. A previous pulmonary infection was strongly
associated with Histoplasma antigenuria (P = 0.001). The chance of

that could be relevant such as hunting, fruit trees nearby, construction
etc. were not apparently linked to a positive antigen test result. Of 39
patients tested for histoplasmin skin test positivity, one was positive
(Fig. 2); she also had a positive urine antigen test (OD =0.054) and had
some recent health issues of an undetermined nature.
A prior chest infection was strongly linked to a positive antigen test
result, 44.2% with antigen positive reported this compared with 17.9%
who did not (OR 3.63 (1.64–8.07, p = 0.001) (Table 2). The duration of
the chest infection was not apparently important. There was no associ
ation between the prevalence of H. capsulatum infection and the viral
load (P = 0.07) and no correlation between viral load and the quantity of
H. capsulatum antigen (P = 0.371, r = − 0.138). Only 10 patients were
experiencing virologic failure which is viral load greater than 1000 RNA
copies/mL of plasma.
4. Discussion
HIV infection is a state of immunosuppression that exposes the pa
tients to several opportunistic infections such as Histoplasma infection,
which has been documented as AIDS-related illness (Huber et al., 2008).
In this pilot study aimed at screening for histoplasmosis among HIVinfected patients attending a large outpatient clinic in Cameroon, we
found a very high prevalence of positive H. capsulatum antigen test at
26.1%. The assay we used had 99% agreement when compared to the
MiraVista EIA, which is extensively used in the USA (Persaud et al.,
2019). The assay detects Histoplasma galactomannan, which can also be
detected by the Aspergillus galactomannan antigen ELISA (Iriart et al.,
2014). The assay also detects Blastomyces antigen, a rare infection in
Africa (Maphanga et al., 2020). However, some false positive tests in our
population are likely, and using a higher cut off may be appropriate.
Galactomannan is found in food and may be absorbed, thus causing false
positive results. Many patients with HIV have diarrhoea and impaired
small bowel function and their guts could be ‘leaky’, as seen in
post-chemotherapy patients (Mennink-Kersten et al., 2005; Letscher-Bru
et al., 1998). In internal studies done by the manufacturer, and clinical
studies (Persaud et al., 2019), Blastomyces antigen can cross-react and
this fungus is occasionally a cause of disease in southern Africa.
3

M.P.N. Kuate et al.

Journal of Microbiological Methods 185 (2021) 106226

Table 2
Risk factors associated with H. capsulatum infection (P ≤ 0.05).

Owning poultry

No
Yes

Presence of Poultry
in the quarter

No

Distance of poultry
from the house

1

Yes

2
3
4
5
>5

Local chickens in the
vicinity of home

No

Warehouse close to
home or place of
work

No

Working in a
forested region

No

Contact with
hunters

No

Travelled to areas
with caves

No

History of working
or living in areas
with lots of birds

No

House or place of
work place with
lots of fruit trees

No

Heavy construction
sites near home or
place of work

No

Past self injection

No

Past chest infection

Yes
No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes
Duration of chest
infection
Prior antifungal
therapy

<3
months
>6
months
No
Yes

n (%)

Positive
antigen
test

Pvalue

125
(90.6)
13
(9.4)
91
(65.9)
47
(34.1)
11
(8.0)
10
(7.2)
4 (2.9)
1 (0.8)
4 (2.9)
17
(12.3)
35
(25.3)
103
(74.6)
124
(89.9)
14
(10.1)
104
(75.4)
34
(24.6)
125
(90.6)
13
(9.4)
117
(84.8)
21
(15.2)
87
(63)
51
(37)
93
(67.4)
45
(32.6)
114
(82.6)
24
(17.4)
134
(97.1)
4 (2.9)
95
(68.8)
43
(31.2)
18
(13)
26
(18.8)
136
(98.6)
2(1.4)

34 (27.2)

0.28

OR (CI)

2 (15.4)
22 (24.2)

0.47

14 (29.8)
5 (45.5)

1.30
(0.42–2.46)
0.58

3 (42.9)
1 (25)
0
2 (50)
3 (17.6)
9 (25.7)

0.95

27 (26.2)
32 (25.8)

Fig. 2. Histoplasmin skin positive test result (palpable induration >5 mm
produced at the injection point).

1.02
(0.42–2.46)

of the participants were experiencing HIV virologic failure, the majority
having suppressed viral load with no association found between the
occurrence of Histoplasma antigenuria and the viral load (P = 0.07). This
is similar to the study of Boigues et al. (2018) where viral load was not
associated with the outcome of disseminated histoplasmosis. The weak
negative correlation between optical density and viral load (Log) was
not significant (P = 0.371).
The main limitation of this study was uncertainty about the optimal
cut off in our setting in Cameroon. This will require concurrent alter
native tests for disseminated histoplasmosis to be done, including PCR,
which had a 63% sensitivity compared to urine antigen detection in
Guatemala (Medina et al., 2020) or bone marrow examination. Also,
incomplete patient records in some of the participants and a lack of CD4
counts limit the conclusions. In addition, the study should be repeated in
other HIV centres and towns of the country because of the microfoci
occurrence of histoplasmosis.
In conclusion, H. capsulatum infection is probably common among
non-hospitalised HIV-infected patients attending the Buea Regional
Hospital. A need to improve awareness and management of HIV patients
with respect to H. capsulatum infection to limit the dissemination of the
disease is clear. Screening for disseminated histoplasmosis may need to
be extended to include apparently stable HIV-infected patients attending
outpatient clinics.

0.52

4 (28.6)
26 (25)

0.61

1.25
(0.52–2.95)

0.68

1.29
(0.37–4.68)

0.41

1.51
(0.55–4.12)

10 (29.4)
32 (25.6)
4 (30.8)
29 (24.8)
7 (33.3)
20 (23)

0.49

16 (31.4)
21 (22.6)

0.17

1.71
(0.78–3.76)

0.37

1.53
(0.59–9.97)

35 (26.1)

0.72

1 (25)
17 (17.9)

0.94
(0.09–9.36)

0.001

3.63
(1.63–8.07)

Histoplasmin skin test survey could not be conducted to the end and
many of those who participated could not come back or be traced the
following days due to the ongoing political crisis in the South West
Region of Cameroon.

0.27

2.00
(0.57–6.95)

Author contributions

0.26

1.02
(0.97–1.08)

15 (33.3)
28 (24.6)
8 (33.3)

19 (44.2)
6 (33.3)
13 (50)
35 (25.7)
1 (50)
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those not having past chest infection testing positive was 3 times higher
than those with past chest infection (OR: 3.632, CI: 1.635–8.071) This
outcome is different from a study done in Nigeria where a similar
questionnaire was used (Oladele et al., 2018). In that study there was no
association between past chest infection and Histoplasma infection. It is
possible that treatment of a past chest infection included an antifungal
agent which could have cleared the infection if present. Just 10 (8.1%)
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