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Delayed Diagnosis of Pulmonary
Histoplasmosis in an Immunocompetent
Young Asthmatic Female from Florida, a NonEndemic Area for Histoplasma capsulatum
Abstract

Pulmonary histoplasmosis is caused by Histoplasma capsulatum, a
dimorphic fungus. We report an unusual case of pulmonary histoplasmosis
in an immunocompetent 16 year old African American female from
Florida. She had history of asthma and presented with recurrent episodes
of difficulty breathing and chest tightness however with no wheezing.
Multiple medications including systemic steroids and hospitalizations
which focused on her asthma symptoms could not improve her condition.
Her family history was suggestive of sarcoidosis and lymphoma, whereas
her travel history revealed trips to caves in Tennessee few years previously.
Extensive workup that included chest x rays, computerized tomography
(CT) scans, spirometry, bronchoscopy with broncho alveolar lavage (BAL),
lymph node biopsy, wedge biopsy of the lung, serology for histoplasma,
Quantiferon gold test for tuberculosis were performed as the patient’s
clinical presentation unfolded over 12 months. Additionally there were
other complicating psychosocial factors such as obesity and anxiety. The
wedge biopsy of the lung established the final diagnosis of pulmonary
histoplasmosis. This case underscores the importance of keeping broad
differential diagnoses and obtaining careful history in an asthmatic patient.
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Introduction
Histoplasma capsulatum is a dimorphic fungus found in the
soil in the mycelial form and in the tissues in the yeast form. It
produces conidia, which are commonly found in moist, acidic soils
contaminated with bird and bat excreta [1,2]. H. capsulatum var
capsulatum is the most common variety causing histoplasmosis
worldwide including United States [3,4]. A less common variety
seen which is mostly endemic in western and central regions of
sub-Saharan Africa is Histoplasma capsulatum var duboisii which
is less common elsewhere and if present is mostly because it is
imported. Ecology and pathogenesis of Histoplasma capsulatum
var duboisii is not well known [5].
Histoplasmosis is the most common endemic mycosis in North
America affecting up to 95% of inhabitants of certain geographic
© Copyright iMedPub | 					

areas in the Ohio and Mississippi river valleys [6]. Cases may
usually be caused by disturbance of soil contaminated with H.
capsulatum [7] or by visiting bat caves [8]. Infection occurs by
inhalation of the microconidia, which are readily airborne and
able to reach small bronchi and alveoli [9]. If they are inhaled,
the organism is ingested by tissue macrophages. It might then
proliferate within macrophages, spread to regional lymph nodes
or disseminate via hematogenous or lymphatic routes until
the development of specific cell-mediated immunity [10-12].
If they evade nonspecific lung defenses, localized and patchy
bronchopneumonia results [13]. With low inoculum exposure,
otherwise healthy persons remain asymptomatic but with large
inoculum or impaired immunity, patients can develop a severe
and potentially fatal acute diffuse pulmonary disease [14,15].
In endemic areas, the population is infected and probably
This article is available in: http://mycology.imedpub.com/archive.php
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reinfected multiple times but the vast majority of both primary
infections and reinfections are clinically silent [16]. Reactivation
of the infection is seen in patients who are immunocompromised
and increasingly cases are recognized in patients receiving
treatment with tumor necrosis factor inhibitors [17]. Chronic
pulmonary histoplasmosis is seen in patients with underlying lung
disease and the presentation is similar to tuberculosis. Underlying
lung disease includes emphysema, vascular compromise,
tissue necrosis and fibrosis. Inflammation is disproportionate
to the fungal burden suggesting that hypersensitivity to fungal
antigens may play a role in the pathogenesis [18]. Treatment
with corticosteroids has been associated with progressive
disseminated histoplasmosis [19]. We report a case of pulmonary
histoplasmosis in an otherwise immunocompetent young
asthmatic female from non-endemic area, who was receiving
corticosteroids for symptoms attributed to asthma.

Case Presentation
A 16 year old African American female from Florida was first seen at
a tertiary pediatric pulmonary clinic for complaints of difficulty in
breathing (DIB) and chest tightness (Table 1). This patient has had
multiple emergency department (ED) visits and hospitalizations
during the previous year for asthma type symptoms, causing her
to miss 25 days of school. She was diagnosed with asthma at age
10 years, and was doing well until age 14. Since then she had
multiple episodes of DIB and chest tightness not associated with
wheezing. She had been using albuterol 3-4 times/week and was
also treated with oral and inhaled steroids, which did not improve
her symptoms. She was seen by various specialists, including ear,
nose and throat (ENT) specialist and an allergist. Her reported
triggers for respiratory symptoms included chemical sprays,
smells from cooking and perfumes. She developed hoarseness
of voice which kept waxing and waning in severity. Her past
medical history included pneumonia and sinusitis, but no history
of eczema. Her surgical history included adenotonsillectomy,
pressure equalizing (PE) tube insertion and surgery on her knee.
Father had history of sarcoidosis and lymphoma.
On review of systems, she was negative for wheezing and
coughing. On physical examination she was obese with normal
bilateral air entry and no adventitious sounds on lung auscultation.
Workup included chest radiographs which was suggestive of hilar
lymphadenopathy (Figure 1) and spirometry which was normal
(Table 2). She was presumptively treated for asthma with Asmanex
(Mometasone furoate). Her labs showed normal complete blood
count (CBC) and elevated IgE at 540 IU/l. Allergy skin prick test
revealed sensitization to house dust mite (HDM), cockroaches and
weeds. Radio allegro sorbent test (RAST) showed sensitization to
cats, dogs and HDM. Her chest computerized tomography (CT)
scan showed right paratracheal and hilar lymphadenopathy with
calcifications (Figure 2). A month later, she was hospitalized with
difficulty breathing and chest tightness when she also developed
fever, sore throat and dysphagia. Work up in the hospital was as
follows: Normal bronchoscopy. Broncho-alveolar lavage (BAL)
(specific site not given) just showed mild acute and chronic
inflammation with 50% lymphocytes and grocott’s methenamine
silver (GMS) stain was negative. Polymerase chain reaction
(PCR) test was not done on the sample. A fine needle aspiration
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of either a right hilar or paratracheal lymph node showed just
benign mixed lymphoid sampling without granuloma or fibrosis.
Cell block was insufficient for further testing and no GMS stain
done. A right lower lobe transbronchial biopsy showed mostly
bronchial tissue with changes consistent with history of asthma
with peribronchial smooth muscle hypertrophy. Again no
granulomas or significant inflammation was seen and GMS stain
was not done. Esophagoscopy was performed for dysphagia
which suggested reflux esophagitis. Her C-reactive protein (CRP)
and erythrocyte sedimentation rate (ESR) were elevated and
Quantiferon gold test for tuberculosis negative. Histoplasma
complement fixation test showed results as mycelia<1:8, yeast:
1:32 which is positive for yeast. Histoplasma antigen in urine was
negative.
Over next few months, she continued to have recurrent DIB,
chest pain and dysphagia. She also developed new symptoms
such as jerking involuntary movements in upper limbs, head
ache and fatigue. She also reported falling school grades and
visual disturbances. Neurology referral was made in view of her
new symptoms and magnetic resonance imaging (MRI) scan was
normal. She was hospitalized again in three months with DIB
along with new onset pleuritic chest pain. Repeat spirometry was
normal again and repeats CT scan showed persistent and multiple
enlarged mediastinal and hilar lymph nodes some of which had
calcifications. There was also a calcified granuloma in the left lung
apex and a new right sided sub-pleural nodule with localized air
trapping. She was started on proton pump inhibitors (PPI’s) for
her dysphagia and chest pain. Patient discontinued PPI’s on her
own as there was no therapeutic response. In view of her falling
school grades, unexplained multiorgan symptoms and recurrent
healthcare utilization, a psychiatry referral was made for
suspected anxiety and depression. Pending psychiatry evaluation,
a video assisted thoracoscopic (VATS) lung and lymph node
biopsy was performed. The thoracoscopic inspection revealed
nodular lung on the pleural surface and lung biopsy included right
upper lobe wedge excision. This showed noncaseating granuloma
(Figure 3) and GMS (Figure 4) and periodic acid schiff (PAS) stains
positive yeast establishing the diagnosis of histoplasmosis. Acid
fast bacillus (AFB) testing for tuberculosis was negative on the
sample. Interestingly the sites of the biopsies done earlier were
also sampled at this time (right lower lobe transbronchial biopsy
sample) and again were negative for any changes associated with
histoplasmosis which included negative GMS and PAS stains. In
the meantime patient was also referred to Pediatric Infectious
disease department in view of possible histoplasma infection.
Further history at this stage, revealed multiple trips to caves in
Tennessee and exposure to bats in the previous 5 years. Travel
history also included visit to Missouri, Mississippi, Washington
D.C, and a cousin in a prison. She improved dramatically when
appropriate therapy for histoplasmosis was initiated. Her final
treatment included Itraconazole for 12 weeks according to
Infectious Diseases Society of America (IDSA) guidelines.

Discussion
Histoplasmosis can be classified into a spectrum of clinical diseases
which includes acute pulmonary infiltration with or without lymph
nodes enlargement, chronic cavitary lung disease, arthralgia,
This article is available in: http://mycology.imedpub.com/archive.php
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Table 1 History and symptoms.
Presenting symptoms
Pulmonary
Allergy
Gastro-intestinal
Neurology
Psychiatry
General

Asthma like syndrome
Difficulty in breathing (DIB), chest pain
Reported allergy to perfumes, cooking smells and chemicals; Sensitized to weeds and House dust mite
(HDM)
Dysphagia
Headache, tingling sensation, involuntary movements
Falling school grades, Depression
Obesity, Fever

Figure 1 Chest x ray with hilar lymphadenopathy.

Figure 2 Chest CT showing right hilar lymphadenopathy (2.5
cm).

arthritis, pericarditis, fibrosing mediastinitis, granulomatous
mediastinitis and widespread disseminated infection involving
skin, liver, spleen, adrenal and central nervous system [20].
Both Chronic pulmonary and disseminated histoplasmosis are
more usually reported in immunosuppressed and are major
© Under License of Creative Commons Attribution 3.0 License

Figure 3 Noncaseating Granuloma with lung tissue obtained
from Video assisted thoracoscopic wedge biopsy from
right upper lobe of lung.

Figure 4 Grocott’s methenamine silver (GMS) stain
positive histoplasma obtained from video assisted
thoracoscopic wedge biopsy from right upper lobe of
lung.

opportunistic infections in HIV/AIDS [18,21], organ transplant
recipients [22] and patients on immunosuppressive therapy such
as tumor necrosis factor inhibitors [23-25]. However there has
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Table 2 Investigation findings.
Serial Spirometry
Exhaled Nitric Oxide
Chest-X-Ray and CT scan
Upper GI endoscopy
Brain MRI
Bronchoscopy
Broncho-alveolar lavage (BAL)
Transbronchial biopsy
Thoracoscopic lung biopsy
IgE
Serology
Urine antigen

Normal
Normal
Mediastinal and Hilar Lymphadenopathy; Pulmonary nodules
Normal
Normal
Normal
Normal
Nonspecific inflammation, Peribronchial smooth muscle hypertrophy
Granuloma, GMS positive yeast
Elevated
Positive for Histoplasma
Negative for Histoplasma

been a case of acute disseminated histoplasmosis reported in a 13
year old immunocompetent subject [26]. In immunocompetent
subjects, disease is usually self-limited or subclinical. But in some
cases, depending on the duration of exposure, delay in diagnosis,
and host response, the evolution may be unfavorable [27].
There has also been a case of severe pulmonary histoplasmosis
reported in a 15 year old immunocompetent patient [28].
Therefore it is very important to rule out histoplasmosis even in
immunocompetent patients.
A closer look at the previously reported cases with similar
presentation gives us a great insight. We refer to a 14 year old
white male from histoplasma endemic area of Missouri, who had
underlying asthma and presented with history of cough initially
that was presumptively treated with steroids and albuterol
for his asthma [29]. He later complained of worsening cough,
pleuritic chest pain and dysphagia, presentation very similar to
our case. Since he was from endemic area, histoplasmosis was
high on differential and treatment was initiated despite negative
histoplasma antibody testing and the patient improved. Another
reported case of pulmonary histoplasmosis involves a 15 year old
male patient with pulmonary tuberculosis who presented with
chronic productive cough [28]. Unfortunately his histoplasmosis
was not diagnosed and he died within seven days of inpatient
admission and diagnosis was made on autopsy. The third case
of acute disseminated histoplasmosis was in a 13 year old
immunocompetent boy who presented with dry cough and
dyspnea for one month [26]. Extensive work up established the
diagnosis and he made complete recovery with treatment.
Our case was complicated by asthma-like symptoms without
wheezing. Histoplasmosis is not a reportable condition in Florida,
and is often overlooked in the workup of pulmonary or infectious
diseases. Skin test reactivity is average only 4.7% in navy recruits
from Florida6. Overlooked is that H. capsulatum can be found
in caves in Florida [30], providing opportunity for exposure. Our
patient reported visiting caves in Tennessee: an endemic area,
which would be a likely source for her exposure. This case illustrates
the importance of a careful travel history when evaluating patients
with clinical findings suggestive of histoplasmosis. The presence
of calcified mediastinal lymphadenopathy is highly suggestive of
histoplasmosis in this case. Failure to consider histoplasmosis in
patients from non-endemic areas is a common cause for missing a
diagnosis [31], which can result in serious consequences including
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death [32]. We postulate that repeated exposure to systemic and
inhaled corticosteroids may have prevented her from recovering
from pulmonary histoplasmosis without therapy.
When histoplasmosis is considered, the diagnosis can
be established rapidly in most patients. We suggest that
histoplasmosis should be suspected whenever patients present
with pneumonia with mediastinal or hilar lymphadenopathy,
pulmonary nodules, cavitary lung disease, pericarditis
and dysphagia. All these manifestations place pulmonary
histoplasmosis in the differential along with tuberculosis,
sarcoidosis and malignancy [33]. It is especially important to rule
out histoplasmosis in the evaluation of sarcoidosis, as treatment
with corticosteroids or other immunosuppressive therapy often
leads to progressive dissemination in patients with pulmonary
histoplasmosis [34].
This case illustrates the value of serologic tests in the evaluation
for pulmonary histoplasmosis. Antigen detection also is invaluable
in diagnosis of pulmonary histoplasmosis [35] but was negative
in in this patient when tested for urine histoplasma antigen.
Recently PCR methods have been in use which not only helps
to diagnose histoplasmosis rapidly but also to differentiate from
other fungal infections [36]. PCR can be applied to various tissue
and fluid specimens with rapid yield of results. They are valuable,
as culture methods-the other means for testing are laborious,
protracted and carry safety hazard for laboratory personnel. In a
recent study a real time PCR assay which was done directly from
clinical specimens has showed sensitivity and specificity of 73%
and 100% respectively for detecting Histoplasma capsulatum
[37]. Earlier consideration of histoplasmosis in the differential
diagnosis and serologic and antigen testing and intervention with
PCR methods could have shortened the course and reduced cost
associated with repeated hospitalizations and diagnostic testing.
Another interesting finding in this patient is the negative result
for histoplasma on biopsy earlier followed by positive result
later. The initial transbronchial biopsy specimen from right lower
lobe was too small to detect histoplasma infection. However,
when the wedge biopsy of the same location was done later on
during VATS, it was negative as well for histoplasma. This was
when histoplasma infection was detected in the right upper
lobe. Infection in the lung was perhaps localized to right upper
lobe and hence transbronchial biopsy of right lower lobe did not
reveal any granuloma. The right lower lobe was targeted initially
This article is available in: http://mycology.imedpub.com/archive.php
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based on the radiological findings. However the histoplasma
antigen test in the urine around the same time was negative
ruling out active infection. We therefore postulate some reasons
as to why it was negative earlier but became positive later. We
suggest this could be reactivation from dormant infection in the
lymph nodes following repeated corticosteroid course. This could
also be because of recurrent infection. Since the patient was in
Florida throughout her course of presentation, there might have
been a re-exposure to the fungus from the soils in Florida, even
though patient doesn’t provide any history of cave exploration. As
suggested above, there have been cases of histoplasma infection
after cave exploration in Florida [30].
In conclusion, it is important to consider the diagnosis in patients
with compatible illnesses within and outside endemic areas for
histoplasmosis. Our case highlights the importance of clinical
expertise in complex cases. The complex interplay between
patient reported history, radiological and other objective findings
may not always follow text book descriptions. In this case, a
repeat chest CT scan showed new lung lesions which prompted
thoracoscopic lung biopsy that ultimately clinched the diagnosis.
Patient’s health insurer initially refused to cover repeat chest CT

© Under License of Creative Commons Attribution 3.0 License
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as there was no “appropriate indication”. The patient’s treating
physician had to speak to a peer reviewer authorized by the
insurance company to obtain prior authorization for the CT scan.
Without the repeat CT scan, patient’s diagnosis would certainly
have been missed with potentially disastrous consequences for
the patient.
Failure to diagnose histoplasmosis can result in progressive
disease in patients with underlying immunodeficiency caused by
the treatment with corticosteroids for a suspected inflammatory
cause for the lung disease. The workup for suspected
histoplasmosis should include test for antibodies and antigens.
Examination of tissue by cytopathology, histopathology, and
culture should be done in more severe cases and in those with
negative results for antigen or antibody in which another cause
has not been established.
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