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Case Report
Histoplasmosis: An Unusual Cause of Adrenal Insufficiency
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Objective: Adrenal insufficiency (AI), if not diagnosed in a timely manner, can lead to fatal outcomes.
Here we describe an unusual case of AI secondary to disseminated histoplasmosis (DH) and the
importance of being aware of the association of infections and AI.
Methods: A 56-year-old Hispanic man with untreated HIV infection presented for the evaluation of left
upper jaw swelling and pain. A brain magnetic resonance imaging scan revealed a 4-cm soft-tissue mass
in the left maxilla. Biopsy of the mass was consistent with histoplasmosis. He was also noted to have
hyponatremia and hyperkalemia, which raised the suspicion of AI. Laboratory investigation showed a
baseline cortisol level of 7 mg/dL (normal, 7-23 mg/dL) and adrenocorticotropic hormone level of 86 pg/
mL (normal, 7-69 pg/mL). His 60-minute cortisol level after a 250-mg cosyntropin stimulation test was
9 mg/dL (normal, 7-23 mg/dL). Computed tomography of the chest incidentally noted bilateral adrenal
enlargement. An adrenal biopsy was not pursued due to the high index of clinical suspicion of DH as the
etiology of AI.
Results: He was diagnosed with adrenal histoplasmosis because of the evidence of AI and bilateral ad-
renal enlargement in the setting of DH. He was started on glucocorticoid replacement for primary AI and
continues to be on glucocorticoids even after 5 years of diagnosis. DH frequently involves the adrenal
gland (80%) and can present as adrenal enlargement but does not always cause primary AI.
Conclusion: Our case demonstrates the importance of being vigilant about infections like histoplasmosis
as a potential cause of AI. Delay in treatment in such cases could result in life-threatening consequences.
© 2020 AACE. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

When Thomas Addison first described adrenal insufficiency (AI)
in 1855, infections were a common cause.1 Mycobacterium tuber-
culosis infection still remains an important cause of AI in the
developing world.2,3

However, more recently, the most common etiology of AI in
adults is autoimmune disease (80%) and in children is congenital
adrenal hyperplasia (72%).4 In a literature review of cases of adrenal
histoplasmosis over the last decade, 72 cases were reported
worldwide, of which only 3 patients originated fromU.S.5 Hence, in
developed countries, there tends to be a lower suspicion for in-
fectious causes as an etiology for AI. We describe a patient with
omputed tomography; DH,
sufficiency.
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untreated HIV infection who developed primary adrenal insuffi-
ciency (PAI) from disseminated histoplasmosis (DH).
Case Report

A 56-year-old Puerto Rican man with untreated HIV infection
and hypertension presented to the emergency department from his
dentist’s office for evaluation of swelling and pain of the left upper
jaw, difficulty in swallowing, weight loss of about 9 kg, and
nonproductive cough for a duration of 3 months. On examination,
his blood pressure was 147/95 mm Hg, heart rate was 116 beats/
min, respiratory ratewas 16 breaths/min, and temperaturewas 97.8
�F. The patient had oral thrush, palpable cervical lymph nodes, and
a mass in the posterior maxillary region near the upper left molars.
A generalized maculopapular rash was noted on the upper chest
and back. His HIV viral load was 162,500 copies/mL and the CD4
count was 27 cells/mL. Magnetic resonance imaging of the brain
with and without gadolinium contrast showed a 3.9� 5.8� 4.3-cm
soft-tissue mass in the posterior aspect of the left maxilla with
erosion into the maxillary sinus. Biopsy of the mass showed sheets
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Fig. 1. Baseline chest computed tomography image with contrast showing bilateral
adrenal masses (white arrows) 4.8 � 3.7 cm (left) and 4.7 � 2.3 cm (right) in size that
were incidentally noted at the time of initial presentation.
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of granulomatous tissue with plump macrophages containing
well-demarcated fungal spores consistent with histoplasmosis.
Computed tomography (CT) of the chest for the evaluation of cough
showed hilar lymphadenopathy with an incidental finding of
bilateral adrenal gland enlargement, with the left gland measuring
4.8 � 3.7 cm and right gland measuring 4.7 � 2.3 cm (Fig. 1).

Laboratory testing during hospitalization showed persistent
hyponatremia and mild hyperkalemia. A 250-mg cosyntropin
stimulation test was performed because of suspected AI. The
baseline cortisol was 7 mg/dL (normal, 7-23 mg/dL) and adrenocor-
ticotrophic hormone was 86 pg/mL (normal, 7-69 pg/mL). The
60-minute cortisol level after cosyntropin injection showed a
suboptimal response at 9 mg/dL. This was consistent with the
diagnosis of primary adrenal insufficiency (PAI). Laboratory results
are listed in Table 1. He did not undergo adrenal biopsy, given the
high index of clinical suspicion of DH as the etiology of AI;
21-hydroxylase antibody levels were undetectable.

Mineralocorticoid and glucocorticoid replacement therapy
was started with fludrocortisone 0.1 mg once daily and prednisone
5 mg once daily, respectively. The patient was eventually weaned
off mineralocorticoids during hospitalization because of elevated
blood pressure. The patient was discharged on glucocorticoid
replacement therapy only for the management of PAI.
He was also started on antiretroviral therapy for HIV infection
and amphotericin B for DH, with good clinical response. After
hospitalization, the oral lesions healed and he was compliant with
the HIV medications. Five years after diagnosis, his viral load was
Table
Laboratory Investigations

Serum laboratory
investigation

Reference
range

May 2, 2015 March 21, 2019

Adrenocorticotrophic
hormone

7-69 pg/mL 86 …

Aldosterone 4-31 ng/dL <3 …

Cortisol, 0 min 7-23 mg/dL 7 9.4
Cortisol, 30 min after

250 mg cosyntropin
7-23 mg/dL 9 …

Cortisol, 60 min after
cosyntropin

7-23 mg/dL 9 12.1

Renin 0.5-4.0 ng/mL/h 0.6 …

Sodium 137-144 mEq/L 126 140
Potassium 3.6-5.1 mEq/L 4.9 4.4
Glucose 75-200 mg/dL 98 …

Creatinine 0.6-1.2 mg/dL 0.9 0.7
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undetectable and his CD4 count increased to 191 cells/mL. He has
been continued on itraconazole for the prophylaxis of
histoplasmosis.

On follow-up, 1-month post discharge, he reported feeling
better with weight gain, increased energy level, and the improve-
ment of skin hyperpigmentation. He continued to follow-up closely
as an outpatient and was eventually tapered down to prednisone 3
mg once daily but was unable to tolerate lower doses. He continued
to remain off mineralocorticoids. Follow-up CT of the adrenal
glands 4 years after presentation showed a reduction in the size of
the adrenal glands (Fig. 2 and 3). The left adrenal gland decreased in
mediolateral dimension from 4.8 cm to 4.1 cm. The anteroposterior
dimension was reduced in size from 3.7 cm to 3.6 cm. The right
adrenal gland decreased in size from 4.7 cm to 4.1 cm in the
anteroposterior dimension. The mediolateral dimension reduced in
size from 2.3 cm to 2.2 cm. Five years after diagnosis, his adreno-
cortical function has not recovered, and the patient continues on
daily glucocorticoid replacement.
Discussion

Histoplasmosis is a common fungal infection caused by the
dimorphic fungus Histoplasma capsulatum in the endemic areas of
the world like the midwestern U.S. and Central America.6 Of note,
our patient was born in Puerto Rico and relocated to the north-
eastern U.S. more than 20 years ago. The inhalation of histoplasma
spores commonly results in asymptomatic infection or presents as
mild and self-limiting pneumonitis. Histoplasmosis can be severe
and is mostly seen in immunocompromised patients. It is thought
to be more common because of defective underlying cellular im-
munity.7 This can lead to progressive disseminated disease and
involvement of various organs, including the adrenal gland.7 Other
opportunistic infections that are commonly seen in patients
with HIV infections and can disseminate to involve the adrenals
include cytomegalovirus, Mycobacterium avium and intracellulare,
etc. Our patient had a very low CD4 count of 27 cells/mL at the time
of this episode, which may have led to infection with histoplas-
mosis. The dissemination of histoplasmosis occurs through the
reticuloendothelial system and can affect the adrenal gland in
many ways, including extracapsular perivasculitis, granulomatous
inflammation, and the destruction of the adrenal glands.8 AI usually
is a result of extensive destruction of both the adrenal glands by
infection.9 Chronic infection can also lead to atrophy and calcifi-
cation, leading to a higher risk of development of PAI.3,10 DH
Fig. 2. Computed tomography of the chest without the contrast of the adrenal glands 4
years after the diagnosis of histoplasmosis showed a reduction in the size of the right
adrenal gland. The anteroposterior dimension decreased in size from 4.7 to 4.1 cm. The
mediolateral dimension decreased in size from 2.3 cm to 2.2 cm.



Fig. 3. Follow-up computed tomography of the chest without the contrast of the
adrenal glands 4 years after the diagnosis of histoplasmosis showed a reduction
in the size of the left adrenal gland. The mediolateral dimension decreased in size
from 4.8 to 4.1 cm. The anteroposterior dimension was reduced in size from 3.7 cm
to 3.6 cm.
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frequently involves the adrenal gland (80%) and presents as adrenal
enlargement but does not always cause PAI.7,11 In a literature re-
view of cases with adrenal histoplasmosis, Koene et al5 noted 242
cases between 1971 to 2012, and AI was confirmed clinically in 100
of the 242 patients (41.3%). The symptoms of AI include fatigue,
weight loss, anorexia, dizziness, weakness, salt craving, abdominal
pain, orthostatic hypotension, etc. The nonspecific nature of these
symptoms can cause a delay in diagnosis, increasing the risk of a
life-threatening adrenal crisis. There is no clear definition of adre-
nal crisis. It is also called acute AI or Addisonian crisis. Acute
physiologic disturbances in patients with known hypoadrenalism
are labeled as adrenal crisis. It can present as an acute deterioration
in health status associated with absolute hypotension (systolic
pressure of <100 mmHg) or relative hypotension (systolic pressure
>20 mm Hg, lower than usual) with features that resolve within 1
to 2 hours after the administration of parenteral glucocorticoids.12

As our patient was immunocompromised because of untreated HIV
infection and had a preceding diagnosis of DH, it was easier to
narrow our search for the culprit organism to determine the eti-
ology of primary AI. Laboratory findings of PAI include hypona-
tremia, hyperkalemia, and less commonly, hypoglycemia and
hypercalcemia.13 In our patient, the hyponatremia was the initial
laboratory abnormality to alert us of possible AI. The features of
adrenal involvement in DH vary, depending on the stage of the
disease. CT of the adrenal glands typically demonstrates bilateral
adrenal masses with peripheral enhancement and central hypo-
densities, with calcification seen in the healing phase. Similar fea-
tures might be seen in adrenal neoplasms, subacute adrenal
hemorrhage, and other disseminated infections, such as tubercu-
losis, cryptococcosis, coccidioidomycosis, and blastomycosis.14,15

Our patient continues to require glucocorticoid replacement
despite antifungal treatment for histoplasmosis, which is in
congruence with the natural course of PAI in patients with DH.14,15

Most patients with PAI present with both glucocorticoid and
mineralocorticoid deficiency; however, some, like our patient, may
have sufficient adrenal reserve for aldosterone production and do
not require mineralocorticoid replacement. It is also important to
emphasize that patients with DH are at higher risk of developing AI
in the future even if they do not have any adrenal hypofunction at
the time of diagnosis of the infection. In a study of 40 patients with
adrenal histoplasmosis, of the 8 patients with normal cortisol level
31
at diagnosis, 2 developed AI after 1 year.16 It is important to be
cognizant of this possibility and have a low threshold for rescre-
ening these patients. It is also important to provide ongoing edu-
cation to physicians and patients about the need for the
administration of stress-dose steroids in the event of an acute
illness in patients with AI. Patients should be aware of the impor-
tance of carrying some form of identification, alerting caregivers of
their hypoadrenal status in case of an emergency, and using
intramuscular steroids in the event of inability to tolerate oral
glucocorticoids, to avoid adrenal crisis. Fortunately for our patient,
AI was diagnosed while he was hospitalized and hemodynamically
stable, rather than as an acute adrenal crisis which could have been
fatal if not diagnosed in a timely manner.

Conclusion

Adrenal histoplasmosis, although rare, should be considered as a
differential diagnosis in patients presenting with bilateral adrenal
gland enlargement and primary AI, especially in areas where his-
toplasmosis is endemic. It is also important to monitor patients
with adrenal histoplasmosis and have a low threshold to screen
patients for PAI in the future. Our case demonstrates the impor-
tance of being vigilant about this association as a delay in treatment
could result in life-threatening consequences.
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