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Introduction

Primary adrenal insufficiency (PAI) is a rare endocrine
disorder where autoimmune adrenalitis accounts for almost
90% of the causes. Less-frequent causes include hereditary
disorders, medications, vascular disorders, and infiltrative
diseases. Infiltration of the adrenal cortex could be due to
metastasis from non-adrenal tumors or lymphoma, systemic
diseases such as sarcoidosis and histiocytosis and infections,
which include histoplasmosis, tuberculosis, cryptococcosis,
coccidioidomycosis and blastomycosis.1

Histoplasmosis is caused by dimorphic fungus Histo-
plasma capsulatum. Humans are infected by a variety of
mechanisms (fomites, direct inoculation, solid organ trans-
plant, sexual contact), but commonly spores are inhaled into

the alveoli where these convert to yeast forms. The yeasts are
taken up by alveolar macrophages where it replicates using
the reticuloendothelial system as a gate to disseminate to
other body’s organs.2 A T cell-mediated response results in
the clearance of Histoplasma spores and organisms within
approximately 2 weeks; however, in the setting of immuno-
suppression, this may not happen leading to progressive
dissemination.2

Therefore, histoplasmosis can cause various clinical man-
ifestations ranging from the more common asymptomatic
self-limiting pulmonary infection to pulmonary histoplas-
mosis, progressive disseminated disease, and primary cuta-
neous histoplasmosis.3 Cases of disseminatedhistoplasmosis
(DH) have been reported in immunocompetent patients, and
adrenal involvement may be the only demonstrable site of
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Abstract Background Histoplasmosis is a rare cause of primary adrenal insufficiency. Adrenal
involvement is commonly encountered with disseminated disease in immunocompro-
mised individuals though some have been reported in immunocompetent patients.
Primary adrenal histoplasmosis where adrenals are the only organs with demonstrable
disease is uncommon.
Case Presentation A 33-year-old immunocompetent man presented with an adrenal
crisis. Further evaluation of the underling etiology of primary adrenal insufficiency
revealed bilateral adrenal enlargement that was confirmed to be histoplasmosis on
adrenal biopsy.
Conclusion The case highlights the importance of considering histoplasmosis as an
underlying cause of primary adrenal insufficiency in patients from high endemic areas.
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active fungal disease in these patients.4,5 Adrenal insuffi-
ciency in adrenal histoplasmosis could be the cause of death
and adrenal function must be evaluated. Here, we report a
case of an immunocompetent patient presenting with huge
bilateral adrenal enlargement, leading to adrenal
crisis secondary to histoplasmosis, which is a rare finding
in clinical practice.

Case

A 32-year-old Bangladeshi male patient presented to the
emergency department (ER) with nausea, vomiting, and
abdominal pain for 8 days associated with poor oral intake
and 5 kg weight loss over the last 5 months. The rest of
systems review was unremarkable specifically for cough,
night sweats, or fever. He had an unremarkable medical
history and used to work as a laborer for the last 4 years.
Hewas a nonsmoker and did not consume alcohol or take any
prescription medications or illicit drugs neither engaged in
high-risk behavior. His wife was treated for pulmonary
tuberculosis (TB) 2 years ago in-home country. Bedside
examination revealed blood pressure of 96/64mm Hg, heart
rate of 93/min, oxygen saturation 99%, and body temperature
of 36.7°C. His body mass index (BMI) was 18.6 kg/m2. Hy-
perpigmentation was observed on the buccal mucosa,
creases, and dorsal surface of the hands. He had no palpable
lymphadenopathy or hepatosplenomegaly. Cardiovascular
and respiratory examinations were unremarkable.

His initial blood tests showed hyponatremia of
107 (normal range [NR]: 136–145) mmol/L; hyperkalemia
of 5.6 (NR: 3.2–5.5) mmol/L, and mild elevation in liver
enzymes (►Table 1). Full blood count was unremarkable
apart from mild anemia with a white blood cell count of
10.3�109/L (NR: 4.5–11), eosinophils 4.8%, neutrophils
57.4%, lymphocytes 24.7%, platelet count of 292�109/L
(NR: 140–400), and hemoglobin of 13.1 (NR: 13.2–17.3)
g/dL. C-reactive protein (CRP)was 6.4 (NR� 5)mg/L. Random
evening serum cortisol level was 63.4 (NR: 68–327) nmol/L.
In addition to volume replacement, parenteral hydrocorti-
sone therapy was initiated in suspect of adrenal
insufficiency.

Subsequent synacthen stimulation test (after holding
hydrocortisone) showed inadequate response with am cor-
tisol levels of 68nmol/L and peak stimulated cortisol levels of
78 nmol/L at 30minutes and 76nmol/L at 60minutes. His
adrenocorticotrophic hormone (ACTH) levels were elevated
at 79.5 (NR: 1.6–13.9) pmol/L confirming primary adrenal
insufficiency. Four days after steroid initiation, his LFT
improved significantly with AST 48 (NR � 40) IU/L and ALT
68 (NR � 41) IU/L. Hepatitis serology and autoimmune
screens were negative. Upon his initial presentation to ER,
he had abdominal ultrasound for the abdominal pain and the
initial abnormal LFT that showed gallbladder sludge with
possible tiny gallstones. No gallbladder wall thickening or
pericholecystic fluid and no dilated common bile duct seen.
The spleen appeared normal with no focal lesions. However,
there was a lobulated heterogenous hypoechoic subdiaph-
ragmatic lesion in the right suprarenal area measuring
3.2�6.6�7.8 cm. Subsequent abdominal computed tomog-
raphy (CT) revealed massive bilateral ovoid enlargement of
the adrenal glands (right adrenal: 6.5�3.2 cm, left adrenal:
6.9�3.3 cm axial plane) (►Fig. 1A–D). No enlarged lymph

Table 1 Laboratory Investigations

Test Patient’s result Normal
range

Sodium (mmol/l) 107 136–145

Potassium (mmol/l) 5.6 3.2–5.5

Chloride (mmol/l) 77 98–107

HCO3 (mmol/l) 20 22–29

Urea (mmol/l) 6.2 2.8–8.1

Creatinine (µmole/L) 84 62–106

Serum glucose (mmol/L) 6 3.7–7.8

HbA1c % 5.5 4.4–6.4

TSH (milli IU/L) 2.11 0.4–4.2

AST (IU/L) 137 � 40

ALT (IU/L) 123 � 41

ALP (IU/L) 373 40–129

Albumin (g/L) 34 35–52

Total Bilirubin (µmole/L) 20.5 � 21

Direct bilirubin (µmole/L) 10 � 5

Amylase (units/L) 41 28–100

Lipase (IU/L) 23 13–60

Abbreviations: ALP, alkaline phosphatase; ALT, alanine aminotransfer-
ase; AST, separate aminotransferase; TSH, thyroid-stimulating
hormone.

Fig. 1 Computed tomography venous (A, B) and delayed (C, D)
phases showing bilateral ovoid enlargement of the adrenal glands
(white arrows) with peripheral enhancement and nodular central
hypoenhancement. No definite adrenal hemorrhage, calcification, or
necrosis.
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nodes in the abdomen or pelvis. Other abdominal organs,
bones, and visualized lung bases were unremarkable. Chest
X-ray was normal. Further investigations were performed to
establish the cause of the primary adrenal insufficiency with
bilateral adrenal enlargement, including normal levels of 17
hydroxyprogesterone 2.9 (NR: 0.2–4.8) nmol/L and negative
HIV serology and QuantiFERON-TB.

After ruling out pheochromocytoma with hormonal
testing, he underwent ultrasound-guided adrenal biopsy
that revealed extensively necrotic granulomatous inflam-
mation (►Fig. 2). With the Grocott–Gomori methenamine
silver (GMS) staining, there were heavy fungal spores
identified round to oval shape with no obvious capsule
and some with budding formation, which were morpho-
logically similar to Histoplasma capsulatum (►Fig. 3).
Stain for AFB was negative. Culture from adrenal biopsy
was negative for TB and there was not enough specimen
for fungal culture. Urine Histoplasma antigen testing was
negative using the IMMY Histoplasma capsulatum galac-
tomannan EIA. The clinical presentation and histologic
findings were suggestive of bilateral adrenal histoplas-
mosis as the underlying cause of primary adrenal insuf-
ficiency. Patient was treated as adrenal insufficiency with
prednisolone 5mg daily, fludrocortisone 100 µg daily and
was started on itraconazole 200mg bid for 12 months for
fungal adrenalitis. He was discharged with normal elec-

trolytes. We were unable to assess patient’s long-term
outcome as he was lost to follow-up and went back to
home country.

Discussion

Histoplasmosis is endemic in some parts of theworld such as
the Mississippi and Ohio river valleys in the United States,
parts of Central and South America, China and Eastern India,
which form part of the Indo-Gangetic plain.6 The Indo-
Gangetic Plain is a fertile plain encompassing northern
regions of the Indian subcontinent, including most of north-
ern and eastern India, the eastern parts of Pakistan, virtually
all of Bangladesh (fromwhere our patient was) and southern
plains of Nepal.7 Over the last decade, there has been a sharp
increase in case reports and series of patients with DH from
these areas.6

Histoplasma species are the commonest fungi involving
the adrenals. Patients with adrenal histoplasmosis may have
the classic signs and symptoms of adrenal insufficiency such
as nausea, vomiting, postural dizziness, hyperkalemia, hypo-
natremia, and eosinophilia in addition to the usual constitu-
tional symptoms or they can present with life-threatening
adrenal crisis like our patient.8 In a recent study of patients
with adrenal histoplasmosis, 73% of the patients had primary
adrenal insufficiency at presentation and one-third had an
adrenal crisis. Two out of eight patients, with normal cortisol
at diagnosis, developed adrenal insufficiency on follow-up.6

Rarely, as in our patient, the adrenal gland can be the only
organwith demonstrable disease. Primary adrenal histoplas-
mosis and adrenal involvement during disseminated disease
are more common among males.6,8 Though our patient was
immunocompetent, his low BMI could be related to the
recent weight loss and poor oral intake over the 5 months
preceding the admission.

In DH, abdominal imaging usually reveals mild-to-mod-
erate hepatomegaly with or without splenomegaly, abdomi-
nal lymphadenopathy, and focal hypodense lesions in the
spleen.9 Patients with adrenal histoplasmosis may have
unilateral or bilateral adrenal enlargement with varied im-
aging features. On ultrasonography, the lesions may show a
uniformly hypoechoic to a heterogenous echopattern with
preservation of normal adrenal gland outlines. The typical
though non-specific computed tomography (CT) findings of
adrenal histoplasmosis are bilateral symmetrical adrenal
enlargement with preservation of the contour of the gland
and central hypodensity with peripheral enhancement. The
presence of calcification has been described aswellmainly in
the chronic phase.8,9

Therangeofadrenal involvementbyhistoplasmosis isvariable
andcould range frommild formcharacterizedby isolated cortical
foci of parasitized macrophages to extensive caseative necrosis
with enlargement of bilateral adrenals, extensive infarction,
granulomatousreplacementofadrenals,andcalcifiedmasslesion
that may mimic tubercular or metastatic lesions.10–12

Diagnosis of adrenal histoplasmosis could be achieved by
multiple methods including histopathology, specific fungal
stains such as GMS, cultures, antigen detection, serological

Fig. 2 Routine stain section of adrenal gland core biopsy shows the
adrenal gland replaced by extensive necrosis (top of the image, white
arrow), rimmed by histocytes (black arrows), forming necrotic gran-
ulomatous inflammation.

Fig. 3 Grocott–Gomori methenamine silver (GMS) special stain
shows the necrotic area studded with fungal spores of round to oval
shape with no obvious capsule and some with budding formation,
suggestive of histoplasmosis.
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tests, and molecular biology-based tests.13,14 The sensitivity
and specificity of these methods are dependent on the
patient’s immune status, disease manifestation, and dura-
tion of symptoms prior to presentation. The sensitivity of
Histoplasma urine antigen test increases in immunocompro-
mised patients and in those with disseminated histoplasmo-
sis.14 Therefore, a negative Histoplasma urine antigen test
dose not exclude the disease like in our case.

Treatmentdepends ondisease severity and condition of the
patient with amphotericin used initially in severe infections,
followed by maintenance prolonged (6–24 months) itracona-
zole therapy.13Our patient had localized disease and therefore
was started on itraconazole as the first-line treatment. While
high remission rate can be achieved with antifungal therapy,
overall mortality remains significant. Adrenal function recov-
ery is unlikely though some reported patients gained adrenal
functions after prolonged antifungal therapy.6,8

Conclusions

Adrenal histoplasmosis is a rare cause of PAI and symmetri-
cal adrenal enlargement. Apart from systemic evaluation of
etiological cause of PAI, considering this diagnosis fromhigh-
endemic areas is crucial, especially in patients presenting
with only adrenal insufficiency manifestations.
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