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Histoplasmosis in African children: clinical
features, diagnosis and treatment
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Abstract: Most of the reviews on histoplasmosis documented in literature have been in the
adult population. Very few studies highlight the peculiarities associated with histoplasmosis
in Africa especially in the pediatric population. This review addresses the above concerns with
clinical summaries and diagnosis of some case reports of histoplasmosis in African children.
We highlighted 44 case reports of histoplasmosis in African children (1950-2021) distributed
across Western Africa (38.6%, n=17), Eastern Africa (9.1%, n = 4], Southern Africa (9.1%,
n=4), and Central Africa (43.2%, n=19). No case report was found from Northern Africa. The
age range was 1-17 years, with a mean of 9.2. Of the 44 case reports, 8 cases (18.2%, 8/44)
were caused by Histoplasma capsulatum var capsulatum, 33 cases (75%, 33/44) were caused
by Histoplasma capsulatum var duboisii, and specie identification was not found in 3 cases.
Only three (6.8%) cases were HIV positive; 56.8% (25/44) were disseminated histoplasmosis,
pulmonary histoplasmosis accounted for just one case (2.3%, 1/44). Extrapulmonary
presentation included skin lesions (ulcers, fistulas, nodules, patches, pigmentations,
papules, and abscesses), bone lesions, osteoarthritis, and fractures. The commonest sites
affected were skin (n =29, 65.9%), bones (n =20, 45.5%), and lymph nodes (n =15, 34.1%).
Histopathology was the commonest diagnostic method (n = 33, 75%). Amphotericin B was
first-line therapy in 45.5% of the cases (n = 20) followed by ketoconazole (20.5%, n = 9);

27 cases (61.4%) had favorable outcomes, 8 cases (18.2%) had fatal outcomes, while in 9
cases, the outcome was not revealed. This review revealed several cases of histoplasmosis
misdiagnosed as other conditions including tuberculosis (n =3, 6.8%]), pneumonia (n =1,
2.3%), cancers (n =4, 9.1%), nephritic syndrome (n=1, 2.3%), leishmaniasis (n =1, 2.3%),

and hyperreactive malarial splenomegaly syndrome (n =1, 2.3%). In addition, histoplasmosis
was not considered in some case reports even when symptoms were suggestive. Diagnosis of
histoplasmosis was made at autopsy with postmortem findings suggestive of histoplasmosis
(n=3, 6.8%). This report highlights the need for a paradigm shift on the part of pediatricians
in Africa. They need to look beyond clinical conditions considered common in our environment
for this age group and evaluate for other diseases including histoplasmosis.
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Introduction

The HIV pandemic and the increasing use of
immunosuppressive therapies, such as calcineurin
and tumor necrosis factor inhibitors, in patients
with autoimmune conditions have also resulted in
more cases of histoplasmosis.!? Infections are

usually self-limiting in immunocompetent chil-
dren and rarely require treatment.* Infections may
occur by inhalation of microconidia following
human activities that disrupt the soil which tend
to aerosolize the hyphae and conidia of the organ-
ism or orally, causing infection in the intestines.!»>
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Perinatal and congenital infections have also been
reported in children living with HIV.%7
Histoplasmosis in African children is not uncom-
mon. Oladele et al.® in a review article on histo-
plasmosis in Africa reported 37 pediatric cases out
0f 470 cases documented between 1952 and 2016.
In addition, a case series study by Pakasa et al.®
revealed a high incidence (44.4%, 16/36) of histo-
plasmosis in young children, within the age range
of 3-7 years. In a more recent review by Amona
et al.,’% of the 54 cases reported in Congo, 17
(31.5%) were from the pediatric age group.
However, there still exist occurrences of histoplas-
mosis being misdiagnosed as other clinical condi-
tions like tuberculosis (TB), pneumonia, cancers,
nephrotic syndrome and hyperreactive malarial
splenomegaly syndrome.!1-13 In yet some cases,
there is a delay in diagnosis of histoplasmosis with
other common conditions like TB and cancers
topping the list of differential diagnosis, resulting
in prolonged hospital stay, economic losses, time
wastage, inappropriate use of antibiotics and mor-
talities.!#-16 In addition, children have a high rate
of asymptomatic infection (about 95%) even when
exposed to outbreaks.!” The reviews aim to docu-
ment the number of case reports of histoplasmosis
in the pediatric population in Africa and identify
the drivers, clinical manifestation and treatment
outcomes of the cases. This will hopefully drive
awareness with improved finding of cases and
good clinical outcomes.

The organism

Histoplasma species pathogenic to humans are
Histoplasma capsulatum var capsulatum (Hcc) and
Histoplasma capsulatum var duboisii (Hed).'® H.
duboisii is commonly found in Africa; however,
few cases have been reported in Europe, in
African patients/immigrants’ seeking care in
Europe.!® H. capsulatum is the causative agent of
classical histoplasmosis; a dimorphic fungal
pathogen with two distinct morphological forms:
the mold form which grows at ambient tempera-
tures and the yeast form which grows at body
temperature.!8:20 The fungus is primarily found
in soil enriched with bird or bat guano, where it
exists in the mold form. The mold form is com-
posed of hyaline septate hyphae that are 1 to 2.5
um diameter.!820 Hyphae produce two different
hyaline asexual reproduction structures: macro-
conidia and microconidia. The macroconidia or

tuberculate conidia measures 8 to 15 um in
diameter and are characterized by a thick wall
with distinctive projections on the surface, while
the microconidia are tiny, smooth structures that
are 2 to 4 um in diameter. Microconidia are small
enough to be lodged in the alveoli when inhaled
and are the infectious forms, while the macroco-
nidia aid in the identification.!8:20:21 The yeast is
the pathogenic form of the organism and meas-
ures 2 to 4 um in diameter; found in the tissues
of infected individuals or when the organism is
grown at =37°C i oirro.18:2021  Histoplasma
duboissi is a variant predominantly found in Africa
and produces larger yeast cells (8-15 um in
length).18:20,21

Materials and methods

A systematic literature search was conducted using
PubMed, Google Scholar, AJOL, Cochrane
Library, Africa-Wide: NiPAD, CINAHL (accessed
via EBSCO Host) databases and gray literature to
identify all published papers regarding the topic
‘between 1 January 1950 and 1 January 2021°. The
search terms such as ‘histoplasmosis in children’
OR ‘case reports of histoplasmosis in children’
were used. References in all relevant papers were
also reviewed for additional publications (‘snow
balling’) on histoplasmosis in children that may
not have been published in the searched databases.
Publications without patients’ country of origin
were excluded. Publications reporting cases of his-
toplasmosis in individuals greater than 18 years of
age were excluded from the review, as well as stud-
ies involving histoplasmosis in nonhumans; cases
in which the age was not specified were also
excluded. Publications without abstracts were
excluded. Diagnosis of histoplasmosis was defined
as identification of Histoplasma spp. via histopatho-
logical examination of tissue samples or culture or
molecular methods and/or positive Histoplasma
antigen and/or positive Histoplasma antibody
detection. Case reports without specified diagnos-
tic modality were excluded. Data extracted from
each case included the following: age, gender, dis-
ease type (single organ wversus disseminated dis-
ease), sites of infection, comorbidities, clinical
features, diagnostic test results, treatment and
patient outcome. Case reports with undefined HIV
status were assumed to be negative, while case
reports with defined HIV status (that is positive or
negative) were documented as such.
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Table 1. Inclusion and exclusion criteria that were used in the literature search.

<18 years

Diagnosis of histoplasmosis

Published 1 January 1950-1 January 2021
Publications with patients’ country of origin
Patient is of African origin

Case reports with abstracts

Original case reports of histoplasmosis

Exclusively =18 years

No diagnosis of histoplasmosis

Published before 1 January 1950

Publications without patients” country of origin
Patient is of non-African origin

Case reports without abstracts

No original case reports of histoplasmosis

Table 2. Distribution of selected case reports of pediatric histoplasmosis in Africa.

Sub region

Number of cases per country n %

Western Africa

Cote d'voire (1), Gambia (3), Guinea-Bissau 17

38.6

(2], Mali (1), Nigeria (9], Burkina Faso (1)

Central Africa Cameroon (1), Chad (1), Zaire (1], Congo (16) 19 43.2
Southern Africa South Africa (4] 4 9.1
Eastern Africa Kenya (2], Uganda (1), Tanzania (1) 4 9.1
Northern Africa - - -
Total A A 100

n, number of cases; %, percentage of cases.

Results

Patient characteristics

Our extensive literature search yielded a total of
64 publications on childhood histoplasmosis in
Africa of which 20 publications were excluded
and 44 included in this review (Table 1). The 44
cases were distributed across all the subregions of
Africa except northern Africa, with highest num-
ber of cases from central Africa (n=19), followed
by Western Africa (n=17), Southern Africa
(n=4) and Eastern Africa (n=4) (Table 2,
Figure 1). Of the 44, 26 were males (26/44,
59.1%), with the sex ratio (M/F) at 1.4. The
mean age (*standard deviation) at presentation
was 9.2 = 4.6 years, with a median age of 9 years;
range: 1-17 years. Of the 44 patients, 3 (6.8%)
were infants (<2 years); 9 (20.5%) cases were
from urban areas, 6 (13.6%) were from rural
areas and 29 were not specified. Three of the case

reports were immigrants in Europe as at the time
of diagnosis; a 12-year-old female from Cameroon,
a 7-year-old female from Guinea Bissau, and
7-year-old male from South Africa; 6.8% (3/44)
of these patients were HIV positive. No statisti-
cally significant relationship was observed when
comparing the relationship between histoplasmo-
sis and HIV status of patients (p > 0.05, Fisher’s
exact test). Underlying conditions were only
identified in 4.5% (2/44) of the patients who had
mesenteric chylous cyst and malnutrition. The
only case with occupational history was a 15-year-
old male involved in crushing stones for 2 years
(Table 3).

Disease characteristics

Of the 44 cases, disseminated histoplasmosis
(DH) constituted 56.8% (25/44): a single case
(2.3%, 1/44) of pulmonary histoplasmosis (PH),
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Figure 1. Distribution of selected case reports of histoplasmosis in African children.

the other cases were extrapulmonary forms pre-
senting with skin lesions (ulcers, nodules, sinuses
and fistulas), abscesses, bone lesions, fractures,
osteoarthritis and generalized/diffused lymphad-
enopathy; 8 cases (18.2%, 8/44) were caused by
Hcc, 33 cases (75%, 33/44) were caused by Hed,
and specie identification was not found in 3 cases.
The affected sites were skin (=29, 65.9%),
bones (n=20, 45.5%), lymph nodes (n=15,
34.1%), spleen (n=7, 15.9%), muscles (n=5,
11.4%), liver (n=6, 13.6%), mucosa (n=4,
9.1%), lungs (n=3, 6.8%), eyes (n=1, 2.3%)
and tongue (=1, 2.3%) as shown in Table 3.

Pulmonary histoplasmosis misdiagnosed as TB

The clinical and radiological features seen in his-
toplasmosis have similarities with findings in TB
and may account for misdiagnosis of cases of
histoplasmosis as TB (Table 4).11-13 Even though
histoplasmosis and TB are AIDS-defining ill-
nesses, a diagnosis of histoplasmosis is rarely
considered when patients with pediatric AIDS
present with respiratory symptoms.!!:13 The high
burden of TB in Africa is also a major factor that

may have relegated other clinical conditions like
histoplasmosis to the background.*” In some
cases, instead of considering the possibility of
other diseases, anti-TB therapy is still com-
menced despite having negative acid-fast bacilli
(AFB) results.!1:13 In a case report by Mosam
et al.,’3 anti-TB therapy and antibiotics were
commenced in a child with HIV who was nega-
tive for Mantoux test and sputum AFB test
based on the presence of constitutional symp-
toms (fever, weight loss, cough, and generalized
lymphadenopathy). Histoplasmosis was diag-
nosed later on biopsy of skin lesions which
revealed intracytoplasmic fungal yeast cells, 2—4
um in diameter morphologically similar to
H. capsulatum. Child was commenced on
IV amphotericin B for disseminated histoplas-
mosis but died a week later.!3 Pulmonary histo-
plasmosis may also be misdiagnosed as
pneumonia or bronchiectasis which may warrant
initiation of empirical antibiotics, thereby
increasing length of hospital stay for the patient,
worsening of patient’s clinical condition,
increased risk of mortality and death eventually,
if appropriate diagnosis is not made on time.13:27
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Table 4. Case reports of histoplasmosis in African children misdiagnosed as tuberculosis.

Sex/Age/
Country

Clinical findings HIV Initial diagnosis

Treatment/ References

outcome

Diagnostic
method/final
diagnosis

F/6/ Kenya

M/14/
Nigeria

F/11/
South Africa

Tuberculosis/
leishmaniasis

Fever, cough, abdominal P
pain. Examination findings:
ill-looking, pale, wasted,
febrile with bilateral

pitting edema of the legs,
hepatosplenomegaly,
bilateral basal crepitations.
Laboratory findings: Hb:
7.8 g/dL, ESR: 47 mm/1st
hr. Sputum was negative
for acid-fast bacilli (AFB),
chest x-ray showed patchy
pneumonic infiltrate.

Tuberculosis
lymphadenitis with a
cold abscess/Lipoma

A painless lymph node N
swelling in the anterior
neck region.

Weight loss, cough, P Tuberculosis
and skin lesions.
Examination findings:

Pale, febrile, generalized
lymphadenopathy and
hepatosplenomegaly.
Emaciated with
hyperpigmented cutaneous
plaques and nodules

on her face, arms, and
thighs. Hb =91 g/L,

WBC =48 X 10%/L, Platelet
count =94 X 10%/L. Mantoux
test: negative, sputum AFB:
negative for acid-fast bacilli

Pamnani
etal

Bone marrow Not revealed
aspirate cytology

/DH

Biopsy of the Not revealed Khalil et al.1?
lymph node
swelling/African

histoplasmosis

No
improvement
with anti-TB
therapy IV
AmB was
commenced.
She died a
week later

Mosam
etal.

Skin biopsy/DH
(Hee)

AFB, acid-fast bacilli; AmB, amphotericin B; DH, disseminated histoplasmosis; N, negative; P, positive; TB, tuberculosis.

TB and histoplasmosis co-occurrence

Of the 44 cases, 3 (6.8%) were coinfected with
histoplasmosis and TB. Co-occurrence of TB and
histoplasmosis have been reported across all age
groups but however rare in children (Table 5).27:32
While an immunocompromised status may
encourage the co-occurrence of these two oppor-
tunistic infections in an individual, case reports
have also been documented in nonimmunocom-
promised patients.32 Persistence of respiratory
symptoms despite the commencement or com-
pletion of anti-TB drugs is suggestive of histo-
plasmosis. It may present as treatment failure,
relapse, or multidrug-resistant (MDR) TB in a
patient with confirmed diagnosis of TB who may

have taken complete anti-TB therapy but with no
clinical response.32#® A high index of suspicion
and extensive range of investigations including
sputum AFB, Gene Xpert, lymph node biopsy,
sputum culture, bone marrow aspirate examina-
tion, and PCR are needed for prompt diagnosis
and timely intervention, otherwise may result in a
misdiagnosis and inappropriate therapy.!3-32:48

DH

DH is one of the commonest clinical manifesta-
tions of histoplasmosis in children with AIDS and
is often fatal if untreated.!3-26:27 It can also occur
in nonimmunocompromised children and has

journals.sagepub.com/home/tai
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Table 5. Co-occurrence of pediatric histoplasmosis with TB/pneumonia.

Sex/Age/ Clinical findings HIV Initial Diagnostic Treatment/outcome  References
Country diagnosis method/Final
diagnosis
M/12/ Multiple cervical nodules, N Lymphoma/ Cervical 6 months course Goncalves
Guinea-Bissau axillary, and inguinal cutaneous Pulmonary TB  nodular biopsy: of anti-TB therapy et al.3?
fistulas. Painful supra pubic Histoplasma but did not improve.
abdominal mass. CT scan: duboisii, swab Patient recovered
micro-nodules and hilar cultures of with Posaconazole
calcifications on the left lower the exudates:
lobe. Sputum culture for TB was Histoplasma
positive. duboisii
M/12/ Productive cough and N TB/Recurrent  AFB; initially No improvement Kabangila
Tanzania intermittent low-grade evening B positive, after commencement et al.%
fevers for 1 year and shortness then became of anti TB therapy
of breath of 1 week duration negative after  and repeated anti-TB
completion therapy. Patient died
of anti-TB
therapy.
Post-mortem
findings
showed
yeast cells
suggestive of
Histoplasma
capsulatum
F/8/ Fever, malaise, and respiratory P Herpesvirus Bone marrow Patient died before Pillay et al.?7

South Africa distress. Examination findings:
pallor with generalized
lymphadenopathy. Punched
out painless ulcer on her left
lower leg, ulcerative lesions
on the tip of her tongue and
the angle of her mouth;
tender hepatomegaly. Chest
radiograph: right upper lobe
consolidation with cavitation.
Direct immunofluorescence
and culture of the oral lesions
yielded herpes simplex type 1.

infection, aspirate and antifungal therapy
severe trephine biopsy could be commenced.
community- (revealed yeast Postmortem
acquired forms of H. specimens from lung,
pneumonia, capsulatum / liver, lower limb skin
Pneumocystis DH lesion and lymph

carinii infection
histoplasmosis.

node demonstrated

AFB, acid-fast bacilli; CT, computed tomography; DH, disseminated histoplasmosis; N, negative; P, positive; TB, tuberculosis.

been documented even before the advent of HIV/
AIDS.?26 DH results from the hematogeneous
spread of a primary infection or a reactivation of
infections from the lungs due to compromised
cell-mediated immunity. Other risk factors
include environmental exposures, anti-tumor
necrosis factor therapy, CD4 lymphopenia, solid
organ transplants, hematological malignancy,
defects in IL-12, and interferon gamma path-
ways.%526:48 Clinical manifestations include the
following: malaise, prolonged fever, cough, dysp-
nea, interstitial pneumonitis, weight loss, diar-
rhea, abdominal pain, peripheral edema,
generalized lymphadenopathy, angina, headache,

seizures, abnormal gait, altered consciousness,
cytopenia(s), coagulopathy, oropharyngeal/gas-
trointestinal ulcerations, erythematous nodular/
ulcerative cutaneous lesions, and failure to thr
ive.223543-45 Symptoms are nonspecific and can
mimic many other clinical conditions including
malaria, sepsis, hepatic failure, hematologic dis-
orders, and malignancies.?22:26,30,35:43-45 Commonly
affected sites include liver, spleen, bone marrow,
gastrointestinal tract, heart, adrenal glands, central
nervous system, eyes, and skin,11:13:22,26,30,35,43-45
Chest radiograph may be normal, or it may
reveal interstitial, reticulonodular, or miliary
infiltrates.11:13,27
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Histoplasmosis mimicking malignancies
(lymphoma)

Findings of generalized lymphadenopathy, weak-
ness, wasting, painful facial and body swellings,
abdominal distention, hepatomegaly, splenomeg-
aly, deranged liver function tests, and abnormal
hematological findings in a patient with DH are
highly suggestive of a malignancy and may be
misdiagnosed as such.11:12:1516 Table 6 shows
some of the diagnosis considered in cases high-
lighted including osteosarcoma, lymphomas,
neuroblastoma with orbital secondaries, facial
tumor, and septicemia subsequently followed by
a diagnosis of DH after a bone marrow examina-
tion or tissue biopsy. DH was not considered as a
provisional or differential diagnosis in all the cases
highlighted. In a case report by Mace,!5 IV cyclo-
phosphamide was already commenced as therapy
for Burkitt’s lymphoma and later discontinued
after histology result showed findings (giant cells
with yeasts spread throughout the cytoplasm)
suggestive of African histoplasmosis. Patient,
however, recovered after receiving IV ampho-
tericin B therapy.!! One wonders how many cases
of DH that are being misdiagnosed as malignan-
cies especially where investigations like bone mar-
row aspirate cytology and tissue biopsy cannot be
done or are not affordable like in low-resource
settings.

Histoplasmosis and nephrotic syndrome

DH involving the kidneys can present as nephrotic
syndrome. Unfortunately, DH is rarely consid-
ered as a diagnosis.!* TB and malignancies are
usually top on the list as differentials.!* Ubesie
et al.'* reported a 13-year-old female with com-
plaints of neck masses, generalized body swelling,
and a reduction in urinary output. Clinical diag-
nosis considered until patient’s demise was
nephritic syndrome secondary to lymphoma,
human immunodeficiency virus (HIV)-associated
nephropathy, and disseminated TB. Findings at
autopsy revealed H. capsulatum wvar capsulatum
infection (Table 6).1* The poor awareness on the
side of pediatricians about the occurrence and
clinical presentation of DH in children is really a
challenge to health care and has caused prevent-
able mortalities. The timing at which diagnosis is
made is very critical to the outcome of patient’s
management. DH should be ruled out whenever
diagnosis of malignancies, TB, or other chronic
illnesses are made.

Histoplasmosis mimicking hyperreactive

malarial splenomegaly syndrome

Hyperreactive malarial splenomegaly syndrome,
previously called tropical splenomegaly syn-
drome, is an exaggerated immune response to
recurrent or persistent malarial infection.*® It is
commonly characterized by massive splenomeg-
aly and hepatomegaly, features which also char-
acterize DH.1149 In the African pediatric
population, chronic hepatosplenomegaly is com-
monly associated with malarial infections and
schistosomiasis.>® Pamnani er al.!! documented a
case of DH misdiagnosed as splenomegaly syn-
drome even when malaria parasite was negative.
Unfortunately, the management and outcome
were not discussed. A high index of suspicion is
therefore needed when reviewing such cases to
investigate for or rule out histoplasmosis, we may
never know how many cases that have been
missed and mortalities suffered (Table 6).

Histoplasmosis presenting as localized
[cutaneous] lesions

Unlike classical histoplasmosis which involves the
lungs, African histoplasmosis commonly involves
the skin and may progress to cause bone dam-
age.12:19:25,31 T ocalized lesions are commonly seen
in immunocompetent population and may pre-
sent as boils, swellings, ulcers, papules, subcuta-
neous abscesses, cutaneous fistulas, limb
deformity, tumors, or enlarged Ilymph
nodes.37:38:40,43,45 T esions may be painful or pain-
less.37:38:40:43:45  Common radiological findings
include osteolytic lesions, periosteal reaction, cor-
tical erosion, and cauterization.!5:16:2526,29 The
presence of lymphadenopathy on clinical exami-
nation in the pediatric age group is most often
associated with TB, malignancies, and sep-
sis.12:13:32,:44 Garcia-Guifion et al.** report a case of
DH misdiagnosed as TB in a 10-year-old girl who
presented with painless suppurative lesions on the
head, face, the upper body, and the armpit. A
diagnosis of Histoplasma duboisii infection was
subsequently made from Giemsa smear of aspi-
rates obtained from the lesions. Patient recovered
after receiving IV amphotericin. %

Diagnosis

Diagnostic modalities for histoplasmosis used in
the cases reviewed were mostly histopathology
(n=33, 75%). Others included microscopy
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Table 6. Histoplasmosis mimicking malignancies/nephritic syndrome/malarial splenomegaly syndrome.

Sex/age/ HIV

country

Clinical findings

Diagnostic method/ Treatment/
final diagnosis outcome

Initial diagnosis

References

F/21 months/ Anorexia, abdominal swelling,and N

Kenya passing of black colored stools.
Examination findings: pale, with
hepatosplenomegaly

M/9/Nigeria Large, painful swelling on the N

middle half of the right clavicle.
Radiograph: Bone destruction
F/13/Nigeria Neck masses, generalized body N
swelling, reduction in urinary
output. Examination findings:
Patient was in respiratory distress,
pale, generalized body swelling and
generalized lymphadenopathy. Bp,
160/100 mm Hg, oxygen saturation
<88%. Ascitic fluid cytology was
negative for malignant cells.
Mantoux test were negative. Abd.
USS; bilateral nephritis
M/12/Nigeria Soft, tender, and no fluctuant N
swelling on the left side of the face
adjacent to the mental region of
the mandible. Radiographs showed
diffuse osteolysis of the alveolus in
the lower left premolar region.

M/13/Nigeria Swelling involving the left N
supraorbital and mid-frontal region

of the skull. Examination findings:

firm and tender oval swelling,

which measured about 6.5 cm

by 2.5 cm and occupied the left
supraorbital and midfrontal regions

of the skull

Bone marrow
aspirate cytology/
DH

Malarial
splenomegaly
syndrome/visceral
leishmaniasis

Osteomyelitis/ Biopsy of the

osteosarcoma swelling/African

histoplasmosis
Nephritic Lymph node biopsy: Blood pressure
syndrome H. capsulatum. and control

secondary to of edema
a lymphoma/
(HIV]-associated
nephropathy/
disseminated
tuberculosis.

refractory.
She died on

admission

Not revealed

Not revealed

Pamnani et al."

Khalil et al.1?

which became

the 16th day of

Mace'

Shoroye and
Oyedeji'é

Burkitt's Histology of Recovered with

lymphoma. biopsied specimen ~ AmB therapy
had the appearance after Cyclo was
of African discontinued
histoplasmosis

Burkitt's Microscopic AmB therapy;

lymphoma/ examination of Patient

neuroblastoma biopsy material recovered

with orbital revealed numerous

secondaries/
septicemia with
abscess formation

yeast typical
of Histoplasma
duboisii.

Ubesie et al.’

AmB, amphotericin B; Cyclo, cyclophosphamide; DH, disseminated histoplasmosis; N, negative; P, positive.

(n=3,6.8%), bone marrow aspirate and cytology
(n=3,6.8%), culture (n=1,2.3%), and serology
(n=1,2.3%)11-16,22-35,37,41-44,46 NMplecular diagno-
sis was not used in any of the cases. The diagnosis
of histoplasmosis in children can be challenging.
In African children, the unavailability of both
basic diagnostic tools such as fungal culture or
serology as well as more advanced molecular
techniques make the situation further complex.
Pediatricians and clinical mycologists have to
depend on a high index of suspicion undergirded
by a knowledge of predisposing factors such as
severe acute malnutrition, HIV/AIDS and rele-
vant exposures, and available diagnostic tools to
establish a diagnosis.!1:13:26-28 A proven diagnosis
of histoplasmosis is established by the recovery of

the organism by culture from an affected site or
blood while a probable diagnosis is established by
the presence of a host factor that confers increased
risk, clinical picture consistent with histoplasmo-
sis infection, and mycological evidence such as a
positive antigen test result from urine, blood or,
CSF.1:23:24:26,51 A higher likelihood of serologic
evidence of infection including higher rates of
antigenemia and antigenuria were found in chil-
dren who are immunocompromised. This is
because immunocompromised children are also
more likely to present with disseminated disease
while pulmonary disease is commoner in immu-
nocompetent children.?6-4%51,52 Tt has also been
suggested that using multiple diagnostic methods
would improve the diagnostic yield of the tests.>!-52
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Radiologic investigations such as a chest x-ray or
a chest computed tomography (CT) scan may be
used as an initial diagnostic investigation in chil-
dren with suspected pulmonary disease. While
chest radiographic findings in histoplasmosis are
often nonspecific and overlap with other chronic
pulmonary conditions like sarcoidosis or TB, an
abnormal chest radiograph is common and may
be the first clue to childhood histoplasmo-
si8.27:32:51,52 Common radiographic abnormalities
in childhood histoplasmosis include lymphade-
nopathy (hilar, perihilar, mediastinal, subcarinal,
and paratracheal), pulmonary nodules, consoli-
dation, infiltrates, ground glass opacification,
pleural effusion, and cavitatory lesions. Bronchial
or vascular compression, calcifications, and
rarely, pericarditis may be seen.27-325253 In a case
series from Colombia, 83% of all patients had
pulmonary infiltrates on chest radiographs and
Quellete ez al. reported that 71% and 84% of their
patients had an abnormal chest radiograph and
chest CT, respectively.?354 A patient with rele-
vant host factors and an abnormal chest radio-
graph or CT does not, however, qualify as a
probable case under current diagnostic criteria.
This is probably due to significant overlap of radi-
ographic abnormalities with other similar
conditions.*>2

Fungal culture is the microbiological gold stand-
ard for the diagnosis of childhood histoplasmo-
$18.20:26,5152 Fungal cultures may be done from
various specimens including sputum, bronchoal-
veolar lavage fluid, blood, or bone marrow aspi-
rates. Cultures are more likely to be positive in
patients with disseminated disease or chronic pul-
monary illness and the yield of cultures in these
cases can be as high as 85%, especially when blood
or bone marrow samples are used.>%3> Cultures of
sputum are positive in two thirds of patients with
cavitatory disease and in less than one-third of
those with noncavitatory disease. Most pediatric
patients fall into the latter category and thus spu-
tum and other respiratory samples may not be
very reliable in children.>25%55 Cultures are done
in brain heart infusion to enhance the conversion
of Histoplasma capsulatum to the yeast form which
is more easily identified and may take at least 2
weeks.>2:5455 Cultures were found to be positive in
80% of patients with histoplasmosis in a case
series from Colombia. Almost two thirds of all the
patients in the series had progressive disseminated
disease.>3 Cytologic examination with direct visu-
alization of Histoplasma yeast cells may lead to a

high proportion of false negatives as the small
yeast cells may be missed. This is especially true in
children where induced samples (bronchoalveolar
lavage, induced sputum) may be required. When
direct examination is done, Histoplasma capsula-
tum appears as small 2—4 um oval yeast cells with
fungal staining. Grocott-Gomori methenamine
silver nitrate and periodic acid Schiff (PAS) are
the most useful stains.!52:54

Serologic tests are typically positive in up to 90—
95% of all children with symptomatic histoplas-
mosis. 31 Agar gel immunodiffusion (ID) and
complement fixation tests (CFTs) are the most
commonly used and have a comparable sensitivity
of about 80%. Doing both tests on the same
patients increases the likelihood of making a diag-
nosis.»>! The complement fixation test has a
slightly better sensitivity than the immunodiffu-
sion test especially early in the disease but the
immunodiffusion test is more specific. False nega-
tives are common in patients with HIV infection
or other immunodeficiency and TB may cause a
false-positive reaction as can coccidioidomycosis
and paracoccidioidomycosis.l:451:5254  Antigen
assays are most useful in acute pulmonary disease
and disseminated disease. They are rarely positive
in chronic pulmonary infection but are positive in
as many as 80% of all patients with acute pulmo-
nary disease.51-3> Urine or serum may be used for
antigen detection but urine testing is more sensi-
tive especially in children with progressive dissem-
inated disease. Antigenemia and/or antigenuria is
found to be more common in HIV-infected chil-
dren with histoplasmosis. Blastomycosis, coccidi-
oidomycosis, and paracoccidioidomycosis may all
result in false-positive antigen tests.51-55

The role of molecular methods in the diagnosis of
childhood histoplasmosis is uncertain, probably
due to the lack of consensus on gene targets.>2-53
An assay developed at the Mayo clinic was
reported to be positive in only one third of culture-
positive bronchoalveolar lavage specimens.3¢
Another study reported a less than 10% PCR pos-
itivity rate in antigen-positive urine specimens.5?

Direct microscopy using Giemsa stain was inter-
estingly used in the diagnosis of histoplasmosis.
This is very important especially in low-resource
settings where affordability and accessibility to
diagnostic tools has remained a major challenge.
Garcia-Guifion ez al.** reported a case of dissemi-
nated histoplasmosis in a 10-year-old diagnosed
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using Giemsa stain of purulent secretions. Yeast-
like ovoid cells measuring 10—14 um in diameter
morphologically similar to Hcd as well as short
mycelium were seen.** However, sensitivity is low
and may result in false-positive results due to the
difficulty in differentiating Histoplasma micro-
scopically from other yeasts such as Candida spe-
ctes, Cryprococcus species, P. brasiliensis, Pneumocystis
Jirovecit, Leishmania donovani, and Toxoplasma
gondi.>®

Treatment

Amphotericin B was the first-line therapy in
45.5% of the cases followed by ketoconazole
(20.5%, n=29). Other antifungal drugs used were
itraconazole, posaconazole, fluconazole, and ter-
binafine. Despite using a combination of ampho-
tericin B and azoles, treatment failure was
observed in some cases. Gongalves er al.3?
reported a case of disseminated African histoplas-
mosis in a 12-year-old boy from Guinea Bissau
on amphotericin B and itraconazole maintenance
therapy with progressive clinical deterioration.
Improvement was observed with posaconazole
therapy. He completed 12 months of therapy with
no relapse during and 3 months after treatment.32
In yet another case report by Daubenton and
Beatty,2° amphotericin B and ketoconazole main-
tenance therapy in a 7-year-old boy with dissemi-
nated histoplasmosis was not effective.
Improvement was observed with oral itracona-
zole.26  Although antifungal resistance in
Histoplasma is not currently a concern, our review
has revealed a likelihood of an emerging resist-
ance. Patients on amphotericin B therapy for
childhood histoplasmosis should therefore be
closely monitored for possible change of medica-
tions if there is no improvement.

Not all forms of childhood histoplasmosis war-
rant antifungal therapy as the disease is self-limit-
ing and resolves spontaneously in most healthy
individuals. Immunocompromised children and
children with acute pulmonary or disseminated
histoplasmosis, however, should always be
treated.»»5° Standard guidelines for the treat-
ment of histoplasmosis were published in 2007
and have been adapted for pediatric use.*>° The
antifungals that are preferred for use in childhood
histoplasmosis are amphotericin B deoxycholate,
liposomal amphotericin B, amphotericin B lipid
complex, and itraconazole. Definite indications

for antifungal therapy include acute diffuse symp-
tomatic pulmonary infections, chronic cavitatory
pulmonary infections, central nervous system
infections, and progressive disseminated histo-
plasmosis. Asymptomatic or mildly symptomatic
acute pulmonary infections, mediastinal lym-
phadenitis, or granuloma may benefit from anti-
fungal therapy but this is not definitively
recommended. Antifungal treatment is not rec-
ommended for mediastinal fibrosis, pulmonary
nodules, broncholithiasis, and presumed ocular
histoplasmosis syndrome.*>° A 4- to 6-week
course of amphotericin B deoxycholate at a daily
dose of 1 mg/kg/day is usually curative in children
with acute pulmonary or disseminated disease;
2—4 weeks of amphotericin followed by 5-10 mg/
kg/day of itraconazole for another 8-10 weeks is a
suitable alternative.*>® Amphotericin B deoxy-
cholate is better tolerated in children than in
adults where the lipid-based forms are more in
use.* A longer duration of antifungal therapy may
be required in children with HIV/AIDs or other
immunodeficient states and in those with more
severe disease.* Lifelong itraconazole suppressive
therapy may be required in chronically immuno-
suppressed patients.* Prolonged itraconazole
therapy for 12—24 months is the regimen of choice
for chronic pulmonary histoplasmosis.>® Antigen
levels are used to monitor treatment and monitor-
ing should continue for 12 months after therapy
to monitor for relapse.*5°

Conclusion

Diagnosis of histoplasmosis in children requires a
high index of suspicion and much awareness on
the side of the clinicians. The low number of
pediatric histoplasmosis documented in literature
especially in Africa compared with the number of
cases reported in adults and in other regions of
the world may be due to the challenge of misdiag-
nosis as seen in some of the cases presented above.
There is a gross knowledge gap accounting for
this which has to be addressed urgently.
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