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Abstract: Histoplasmosis, tuberculosis and HIV are all highly prevalent in sub-Saharan

Africa (SSA). Co-occurrence of two or more of these infections has been reported in

several populations of patients, especially those with advanced HIV infection where these
opportunistic infections contribute to a significant morbidity and mortality. With a high burden
of pulmonary tuberculosis (PTB) secondary to HIV in SSA, histoplasmosis is commonly
misdiagnosed as smear-negative PTB in HIV patients due to similar clinical and radiological
presentations. This is also partly the result of the lack of trained clinical and laboratory
personnel to make a definite diagnosis of histoplasmosis. There is a low index of clinical
suspicion for histoplasmosis, and cases are mostly discovered accidently and documented
through case reports and case series. Similarly, the high cost and lack of fungal diagnostics

in most SSA countries makes it difficult to make a diagnosis. There is a need to build local
capacity for mycology so that patients are managed to improve on the index of clinical
suspicion and diagnostic capabilities. Moreover, simple accurate point-of-care diagnostic tests
and first-line antifungal treatment for histoplasmosis are not available in many SSA countries.
This review describes the existence of co-infections of histoplasmosis, tuberculosis and HIV in

SSA, highlighting the challenges and research priorities.
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Histoplasmosis in sub-Saharan Africa

Histoplasmosis is an endemic invasive mycosis
and a cause of morbidity in patients living in
endemic areas. It is an important opportunistic
infection in patients living with advanced human
immunodeficiency virus (HIV) infection.!
Histoplasma thrives in slightly alkaline soil con-
taining bird or bat droppings.? Human histoplas-
mosis is an infection caused by inhalation of
spores of a fungus called Histoplasma capsulatum
which exists in two varieties, Histoplasma capsula-
tum var. capsulatum (Hcc) and Histoplasma capsu-
latum var. duboisii (Hcd), the latter known as
African histoplasmosis.>* The first geographic
distribution of Histoplasma was described in the
1940s in the United States of America (USA).5

Histoplasmosis is endemic in the central and east-
ern states of the USA, around the Ohio and
Mississippi river valley, but also in parts of central
and South America, southern and sub-Saharan
Africa, India, China, and Southeast Asia.> Cases
are also seen throughout Europe and in non-
endemic regions of the USA, often due to migra-
tion and travelers.®’” From 1952 to 2017 the
highest number of cases of histoplasmosis
recorded in Africa was from West Africa followed
by Southern Africa.® Both Hcc and Hcd are
widely distributed in sub-Saharan Africa.®

Transmission of the disease can also be through
organ transplantation, but the majority of cases
occur through inhalation of spores of the fungus
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consequent to soil disruption, such as cave exca-
vation.!® Human—human or animal-human trans-
mission is not possible.® Histoplasma is a thermally
dimorphic ascomycete, displaying a filamentous
mold form in the environment and in culture at
temperatures below 35°C, and a yeast phase in
tissue and body fluids at temperatures above
35°C. The mold phase may contain macroco-
nidia and microconidia.!! The dissemination of
the disease occurs after inhalation of microco-
nidia. After escaping the initial neutrophils, the
microconidia will transform into narrow-based
budding yeast and be ingested by the phagocytes.
The phagocytized yeasts are transported to the
lymph nodes and, if not eliminated due to a low
inflammatory immune response, as in immuno-
compromised individuals, they enter the blood
stream and spread throughout the body, causing
disseminated disease.5%10-12

Exposure to Histoplasma is frequent in endemic
areas, with common asymptomatic cases.*
Subclinical histoplasmosis can be revealed
through histoplasmin skin test reactivity.8
However, this test cannot distinguish between a
current and a past infection.® A number of studies
have revealed positive histoplasmin skin sensitiv-
ity in Africa, with the prevalence varying from
0.0% to 28%.° A recent histoplasmin skin sensi-
tivity survey done in Nigeria reported a positive
rate of 4.4%.8 Similar histoplasmin skin sensitiv-
ity prevalence of 3.8% was noted among commu-
nity subjects in Uganda.13

The most at-risk populations include persons
exposed to large inoculum, immunocompromised
patients, extremes of age and underlying emphy-
sema. Aged smokers are more predisposed to
chronic pulmonary disease. Disseminated pro-
gressive disease is commonly seen in persons with
cell-mediated immunological defects like hema-
tological malignancies, HIV, transplant recipients
and prolonged use of corticosteroids. Exposure to
H. capsulatum does not confer immunity to rein-
fection. The lungs are the first site of infection
before hematogenous dissemination. Following
inhalation of spores, H. capsulatum causes a wide
spectrum of asymptomatic pulmonary infection,
to acute or chronic disease of the lungs, or more
disseminated disease in immunocompromised
individuals.!* Therefore, clinical presentations
vary depending on the immune status of the host
and the infectious dose. In most cases histoplasmo-
sis presents as a mild respiratory tract syndrome.

However, symptoms such as chest pain, fever,
cough, chills, myalgia, headache and anorexia
may occur in the more heavily exposed individu-
als. The patient may be left with a positive serol-
ogy and calcifications may be seen in spleen, liver,
lungs, and lymph nodes years later.!* Pulmonary
histoplasmosis is classified into: (1) acute pulmo-
nary histoplasmosis, (2) chronic cavitary pulmo-
nary histoplasmosis, and (3) progressive
disseminated histoplasmosis.

The aim of this paper is to describe the existence
of co-infections of histoplasmosis, tuberculosis
(TB) and HIV in sub-Saharan Africa, highlight-
ing the challenges and research priorities.

Tuberculosis and histoplasmosis in sub-

Saharan Africa

TB is a public health problem with increased
occurrence in people living with HIV and AIDS,
with case rates increasing by an average of 7% per
year after 1985 in 20 sub-Saharan African coun-
tries.!> About 1.2 million new cases of TB were
reported amongst people living with HIV in 2016,
71% of whom were living in Africa.l® In highly
TB-burdened countries, more than 75% of TB
cases are HIV associated.!” Compared with HIV-
uninfected persons, HIV-infected persons are 26—
31 times more likely to develop active TB,1¢ with
a case fatality rate of 16—35%, which is almost four
times higher than HIV-free individuals.!® In 2003,
a comparison of HIV prevalence in general popu-
lations and TB patients revealed the incidence of
TB to be 8-3 times higher in HIV-positive than
HIV-negative African people.l” The rate of recur-
rent TB is also increased in HIV patients either
through endogenous reactivation or exogenous
reinfection.!® The incidence rate of TB in sub-
Saharan Africa is growing at a rate faster than any
other region globally, approximately at a rate of
4% per year.!® Advanced HIV disease (AHD)
patients may develop several opportunistic infec-
tions depending on their CD4 counts. The risk of
multiple infections increases with lower CD4
counts. Co-occurrence of TB with histoplasmosis
has been reported in several populations of
patients with advanced HIV from Latin American
countries?*-22 and sub-Saharan Africa.?> Both
clinical conditions are opportunistic infections
commonly identified in patients with advanced
HIV .24 The principal challenge in identifying and
managing pulmonary histoplasmosis is its clinical
similarity with pulmonary TB. Some of the smear
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(and culture or GeneXpert)-negative cases of pul-
monary TB in sub-Saharan Africa may be cases of
pulmonary histoplasmosis misdiagnosed as TB.
Two cases of histoplasmosis misdiagnosed as mil-
iary TB were reported by Schouten and colleagues
in an international group of students who attended
a field course on tropical ecology in Kibale forest,
National park, Uganda.?> In a yet-to-be-published
study by Ekeng ez al.?3 on the prevalence of histo-
plasmosis in patients with presumptive pulmonary
TB detected by urinary histoplasma galactoman-
nan enzyme immunoassay and sputum PCR, the
rate of histoplasmosis and co-occurrence of TB/
histoplasmosis among AHD patients was 9.76%
and 7.32%, respectively, while the prevalence rate
in presumptive TB patients with negative acid-fast
bacilli/GeneXpert and HIV serology results was
20.51%. In yet another study, by Darré er al.,?6 17
cases of African histoplasmosis were reported of
which three were from HIV patients. Misdiagnosis
of histoplasmosis and TDB/histoplasmosis co-
occurrences is still a major issue in the manage-
ment of patients presenting with symptoms
suggestive of such, likely due to inadequate aware-
ness, a low index of suspicion from the clinicians,
and the lack of diagnostic tools.2” Both scenarios
may ultimately result in prolonged hospital stay,
economic losses, misuse of antimicrobials, and
mortalities.?”-28 A review by Mandengue ez al.??
revealed nine reported case patients, initially diag-
nosed and unsuccessfully treated for TB, with dis-
seminated histoplasmosis detected at a late stage.
Of the nine patients four died, two were diagnosed
at post mortem, two recovered, and the outcome
was unknown in one of the case patients.
Co-occurrence of TB/histoplasmosis infections is
often characterized by persistence of symptoms
despite completion of anti-Koch’s regimen in a
patient with confirmed TB, with a late detection
of histoplasmosis.?®  Continued advocacy,
improved awareness, especially on the part of the
clinicians, and funding are very important tools
that must be consistently utilized to tackle these
challenges.

Histoplasmosis and HIV in sub-Saharan

Africa

At the end of 2017, 36.9 million people were liv-
ing with HIV worldwide, sub-Saharan Africa
accounting for 69%.2° Despite efforts made to
eradicate the disease, this number increased to
38.0 million globally and 25.6 million in sub-
Saharan Africa at the end of 2019.3° Moreover, in

2019, 690,000 worldwide and 440,000 from sub-
Saharan Africa still died from AIDS-related ill-
ness.3? The leading cause of deaths among people
living with HIV (PLHIV) still remains TB,3! but
diseases, including histoplasmosis, are important
cause of deaths in PLHIV.24

Progressive disseminated histoplasmosis usually
occurs in the immunocompromised patients,
especially in the HIV-positive population, due to
failure of cell-mediated immunity. It is mostly
seen in patients with a CD4 T-cell count of less
than 150 cells per microliter. Although dissemi-
nated histoplasmosis can be reported in immuno-
competent patients, it is an AIDS-defining
infection,32 with a high mortality and morbidity in
HIV-positive patients.333¢ Any body organ can be
affected, but it is mostly seen in the lung, liver,
spleen, brain and adrenals.?> A review on histo-
plasmosis in Africa by Oladele ez al. showed 470
cases of histoplasmosis reported in Africa over the
last six decades, with HIV-infected patients
accounting for 38% (178) of the cases® (Figure 1).
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Figure 1. Published cases of histoplasmosis in Africa
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Table 1. Estimated burden of histoplasmosis in some countries in sub-Saharan Africa.

Country Burden Rate/100 K Group at risk Prevalence used for estimation Reference

Cameroon 1800 16 HIV/AIDS 1.5% over 2years in patients with Mandengue and Denning®’
CD4 counts <200 X 10¢/mL

Tanzania 135 0.31 None 0.9% Faini et al.40

Ghana 724 2.5 HIV/AIDS / Ocansey et al.%

South Africa 60 0.1 HIV/AIDS / Schwartz et al.%8

Mozambique 153 0.6 HIV/respiratory 58% Sacarlal and Denning*!

disease

Data about burden estimates and epidemiological
studies for histoplasmosis are limited in sub-
Saharan Africa (Table 1). A 13% prevalence of
histoplasmosis was reported by Mandengue and
Denning in Yaoundé in 2015.37 The burden of
histoplasmosis was estimated in South Africa,
Cameroon, Tanzania and Ghana.384 More
research is needed to determine the actual burden
of histoplasmosis among the HIV population in
sub-Saharan Africa.

Research trends and challenges in Africa

First and foremost, there is a significant knowl-
edge gap on all aspects of histoplasmosis among
clinicians and laboratorians alike in sub-Saharan
Africa that urgently needs to be addressed. This is
in addition to the challenge of lack of skilled per-
sonnel and infrastructure. Data on African histo-
plasmosis remain scarce in sub-Saharan Africa.
Pulmonary disease is rare in this form of histo-
plasmosis. It involves mainly skin, bone and sub-
cutaneous tissues.

In sub-Saharan Africa, there is a low index of
clinical suspicion for histoplasmosis, and cases
are mostly discovered accidently and documented
through case reports and case series.*%43 In Lomé,
17 cases were reported from 2002 to 2016.26 In a
similar study in Kimpese, Democratic Republic
of the Congo, 36 patients were infected with
Hcd.** Case reports have been published across
sub-Saharan Africa in recent years.8% Some cases
are diagnosed by histopathology using biopsy or
autopsy samples.?¢ Most patients present with
nodular cystic swellings, and histology reveals a
chronic granulomatous inflammatory reaction
with foreign body giant cells containing large fun-
gal spores. Histopathology may also rarely show

bone involvement. Skin manifestations of histo-
plasmosis are misdiagnosed as cryptococcal skin
lesions, common in patients with AIDS. With the
high burden of pulmonary TB secondary to HIV
in sub-Saharan Africa, histoplasmosis is com-
monly misdiagnosed as smear-negative pulmo-
nary TB in HIV patients due to similar clinical
and radiological presentations.® This is also partly
because of the lack of trained clinical and labora-
tory personnel to make a definite diagnosis.

Similarly, the high cost and lack of fungal diag-
nostics in most sub-Saharan Africa countries
make it difficult to make a diagnosis. Among the
tests used for histoplasmosis (culture-based
methods, serological methods, microscopy, anti-
gen-detection methods and molecular-based
methods),»#¢ antigen-detection and molecular-
based methods are not available in most coun-
tries.4047 There is an urgent need to put in place
simple rapid diagnostic techniques for histoplas-
mosis in sub-Saharan Africa countries, where the
disease is still underdiagnosed.!! Training to
bridge the gap in knowledge on the prevention,
diagnosis, and treatment of histoplasmosis
amongst health workers is the first step to build
capacity in African countries. There is need to
build laboratory capacity and improve the availa-
bility and affordability of diagnostics, and train
laboratory technologists and clinicians in fungal
disease diagnosis and treatment.

Most histoplasmosis cases go untreated due to
failure to make a diagnosis, or are empirically
treated as smear-negative TB. Besides, even with
a correct diagnosis, itraconazole and ampho-
tericin B, which are the drugs of choice for man-
agement of histoplasmosis, are not readily
available in most African countries. The generic
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brands for these first-line antifungals for histo-
plasmosis are not affordable for most of the citi-
zens in sub-Sahara Africa in particular,*® though
they are on the World Health Organization’s
essential medicine list.4°

A lot of work in terms of empirical research needs
to go in programmatic surveys for subclinical his-
toplasmosis infection through histoplasmin skin
tests, in addition to targeted screening of patients,
especially persons with HIV with chronic cough,
and smear-negative TB patients.

Currently, none of the antigen or antibody tests
for histoplasmosis has been validated in Africa.
This is an area of further research to drive accu-
rate and early diagnosis of this disease. Also, we
need to identify barriers to and facilitators of his-
toplasmosis treatment access and availability in
the content. Moreover, there is no standardized
treatment for histoplasmosis based on rand-
omized clinical trials on the content.

Conclusions

Histoplasmosis in an AIDS-related illness still
largely underdiagnosed in sub-Saharan Africa.
More research is needed to determine the actual
burden of this potentially life-threatening illness.
There is the need to build local capacity for
mycology in sub-Saharan Africa so that patients
are managed appropriately, and to improve on
the index of clinical suspicion and diagnostic
capabilities. Pulmonary histoplasmosis may be
misdiagnosed as smear-negative TB. Moreover,
simple, accurate diagnostic techniques and first-
line treatment for histoplasmosis are not available
in many sub-Saharan Africa countries. Strategies
need to be put in place by the Pan African
Mycology Working Group through the different
governments and international health organiza-
tions to address the situation.
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