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Abstract Objective Histoplasmosis is an infectious disease caused by the dimorphic fungus
Histoplasma capsulatum. Histoplasmosis is considered to be endemic to India, especially
theGangetic belt.Disseminatedhistoplasmosismay affect almost all systems.Disseminated
histoplasmosis with asymptomatic adrenal involvement has been described in immuno-
compromised patients, whereas isolated adrenal involvement as the presenting manifesta-
tion in immunocompetent is uncommon. We aimed to determine the clinicopathological
and radiologicalfindingsof adrenal histoplasmosis in immunocompetent patients attending
a multispecialty diagnostic center referred from different clinics and hospitals.
Materials and Methods All tissue samples were initially examined microscopically by
performing potassium hydroxide (KOH) wet mounts, followed by culture on two tubes of
Sabourauddextroseagarandphaseconversion.Histopathological correlationwasdoneusing
tissue stains, hematoxylin and eosin, periodic acid–Schiff, and Gomori methenamine silver.
Results We evaluated 84 clinically suspected cases radiologically for adrenal mass.
The pathological and microbiological work-up was done from these suspected cases. A
total of 19 cases were evident from the tissue stain and fungal culture methods. The
affected population were mostly above 45 years and male. Seven patients had bilateral
adrenal involvement. All these patients received amphotericin B and/or itraconazole
treatment, which led to symptomatic improvement in most cases.
Conclusion Diagnosis of invasive fungal infection requires a high index of suspicion,
especially in immunocompetent patients presenting with nonspecific symptoms,
clinical signs, and laboratory and radiological features that often resemble adrenal
neoplasms. Clinical specimens, together with fungal culture, must be sent for
cytopathology/histopathology for a definite diagnosis and appropriate management.
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Introduction

Histoplasmosis is a fatal granulomatous disease affecting peo-
ple worldwide caused by a thermally dimorphic fungus Histo-
plasma capsulatum. Samuel Darling in 1905–1906 first
reported histoplasmosis in a patient from Martinique.1 Histo-
plasmosis poses a difficult diagnostic challenge because of its
highly variable clinicalmanifestations.Histoplasma isprimarily
a pulmonary pathogen; infections are often asymptomatic or
present as a self-limiting influenza-like illness. In some instan-
ces, especially in immunosuppressed patients, the fungi multi-
ply intracellularly and disseminates via lymphatic and
hematogenous routes, resulting in disseminated histoplasmo-
sis, which mimics metastasis.2,3 Disseminated histoplasmosis
occurs largely in immunocompromisedpatients,but therehave
been cases reported in the literature in immunocompetent
individuals as well.3–5 Disseminated form affect almost all
systems, including the bonemarrow, lungs, reticuloendothelial
system, central nervous system, gastrointestinal tract,
renal tract, and adrenal glands.6 Adrenal gland involvement
by Histoplasma may occur during the active dissemination or
mayevolveyearsafter thediseasebecome inactive. The adrenal
gland is one of the most commonly involved sites in dissemi-
nated histoplasmosis.5,7 The trend of reporting histoplasmosis
cases has notably increased in the past 2 years, whichmight be
caused by increased awareness among clinicians to diagnose
histoplasmosis.8 The increase in Indian diabetic population
might be a contributory factor in the increased fatality of
adrenal histoplasmosis. However, whether this increase is
caused by a real increased in the number of patients infected
by Histoplasma in India is a matter of thorough research.9

Therefore,weundertook this study to establish tissuediagnosis
in clinico-radiologically suspected adrenal histoplasmosis
patients attending a multispecialty diagnostic facility referred
from different clinics and hospitals.

Materials and Methods

In this retrospective, diagnostic facility–based study, we
analyzed the clinical presentations and prognosis of 84
consecutive patients with clinico-radiological suspicion of
adrenal histoplasmosis who were referred to our facility in
Kolkata, India, over a period of 5 years (November 2015 to
November 2020). The cases from different facility were
referred to us, and most of them had low-grade fever, night
sweats, weight loss, and heaviness in the abdomen. The study
was approved by the Institutional Ethics Committee. Waiver
of patient consent was granted by the Institutional Ethics
Committee because of the fully retrospective nature of the
study.10 Information was entered using a pro forma being
routinely followed in the facility. Data were retrieved from
case records as well as the laboratory electronic database.
The occupation, residence, clinical features suggesting infec-
tion (weight loss, fever), treatment details, and the response
to antifungal therapy were noted. Patients having human
immunodeficiency virus/acquired immunodeficiency syn-
drome (HIV/AIDS) or malignancy were excluded from this
study. The patients underwent detailed investigations in-

cluding a complete hemogram and biochemical evaluation,
chest radiology, abdominal ultrasonography, and blood and
urine cultures for aerobic and anaerobic organisms. An
abdominal computed tomography (CT) scan with contrast
was performed in each case. All clinically suspected patients
were evaluated radiologically by abdominal CT scan and/or
ultrasonography, and 23 cases of bilateral and/or unilateral
adrenal mass were found. These 23 patients with radiologi-
cally detected unilateral or bilateral adrenalmass underwent
a CT- or ultrasonography-guided fine needle aspiration
(n¼8) or biopsy (n¼15) of the enlarged adrenal glands.
From all these 23 cases, tissue samples/fine needle aspiration
samples were taken and samples were initially examined
microscopically by performing 20% potassium hydroxide
(KOH) wet mounts, followed by putting culture on two tubes
of Sabouraud dextrose agar (HiMedia Laboratories, India)
kept at 25 °C and 37 °C for 4 to 6 weeks and transfer into
phase conversion medium (brain–heart infusion, glutamine,
and sheep blood agar; HiMedia Laboratories, India).2

Histopathological correlation were done using tissue stains
such as hematoxylin and eosin, Gomori methenamine silver
(GMS) (PathnSitu Biotechnologies, United States), and peri-
odic acid–Schiff (PAS) stain (ScyTek Laboratories, United
States). Adrenal specimens were also stained using the
Ziehl–Neelsen method of acid-fast stain. Other tests such
as urinary metanephrine, normetanephrine, adrenocortico-
trophic hormone, paired cortisol, sputum cartridge-based
nucleic acid amplification test (CBNAAT), high-resolution
computed tomography scans of the thorax were done
to exclude the differential diagnosis of adrenal
incidentaloma.

Results

We describe the clinically suspected and radiologically
detected cases of adrenal histoplasmosis from our diagnostic
facility fromNovember 2015 to November 2020 (►Fig. 1A, B).

The total number of clinically suspected cases was 84, of
which therewere 23 clinico-radiologically suspected cases of
adrenal histoplasmosis. Of these, only 19 cases could be
confirmed by histopathology and culture. The study popula-
tion were adult, and 17 patients (73.9%) were male with the

Fig. 1 (A, B) CT scan of the abdomen showed bilateral adrenal
enlargement.
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mean age of presentation of 54.25 years (range, 36–74 years).
All patientswere HIV nonreactive and had no history of other
congenital syndromes or AIDS. Important suggestive occu-
pational exposures in these patients were taken; notably,
none of them had a history of agriculture-related work or
exposure to birds. Nine patients had type 2 diabetes mellitus
and were on oral hypoglycemic agents. Seven patients had
bilateral adrenal involvement. None of the patients on
biochemical evaluation showed adrenal insufficiency.
No hepatosplenomegaly or lymphadenopathy was noted
in any of the patients. On further cytopathology/histopathol-
ogy and microbiological work-up, different stains and
culture confirmed 19 cases of histoplasmosis out of 23
clinico-radiologically suspected case. Three patients had
been diagnosed with tuberculosis by CBNAAT, one patient
were diagnosed to have rhodotorulosis in culture. Eight cases
were diagnosed using CT-guided fine needle aspiration
cytology (FNAC) and the rest using histopathological exami-
nation of adrenals. FNAC smears showed scattered adrenal
epithelial elements and a dense amorphous backgroundwith
scattered lipid globules, debris, areas of dense necrosis, and
mixed population of numerous inflammatory cells with
round-to-oval yeast-like organisms, few of which show
budding. The Ziehl–Neelsen stain showed no acid-fast bacilli.
On PAS andGMS, numerous yeasts-like fungal organismwith
uneven budding were evident morphologically resembling
Histoploasma species (►Fig. 2A, B). Histopathology of
adrenal gland revealed mostly necrotic, degenerated cells,
polymorphonuclear cells (PMN), and nuclear fragments.
Large aggregates of epithelioid histiocytes admixed with
endothelial cells, epithelioid cell granulomas, and occasional
multinucleate giant cells are present. Many of the histiocytes
showedyeast formof 2 to 4 µm in sizewith a perinuclear halo
resembling Histoplasma spp. The fungal cultures were put
and all of them showed growth of mold form of H. capsu-
latum with successful yeast conversion in vitro (►Fig. 3).
Fungal agents itraconazole and/or amphotericin B were
administered in 18 of 19 cases and led to clinical improve-
ment. The cases are summarized in ►Table 1.

Discussion

In India, histoplasmosis seems to be prevalent in the soil of
the Gangetic delta.11 Panja and Sen reported the first case of
disseminated histoplasmosis from Calcutta in 1954.12 Since
then, individual cases have been reported from various

states, mostly from West Bengal.13 Adrenal infections
are commonly caused by hematological dissemination.
The adrenals are also a frequent site of metastasis. The
differential diagnoses of bilateral adrenal enlargement are
metastasis, lymphoma, adrenal hemorrhage, sarcoidosis, and
infections, which include tuberculosis, histoplasmosis,
cryptococcosis, blastomycosis, and coccidioidomycosis.14,15

However, central hypodensity and peripheral rim enhance-
ment of the adrenals are common only to tuberculosis and
histoplasmosis.6,16 Mycobacterium tuberculosis is the most
common pathogen causing adrenal infection. Histoplasma
spp. are the commonest fungi involving the adrenals. Other
fungi that can affect the adrenals are Blastomyces, Cocci-
dioides, Paracoccidioides, Cryptococcus, and Candida. The
range of adrenal involvement by histoplasmosis is varied
as follows: (1)mildest form characterized by isolated cortical
foci of parasitized macrophages, (2) extensive caseous
necrosiswith enlargement of bilateral adrenals, (3) extensive
infarction, (4) granulomatous replacement of adrenals,
and (5) calcified mass lesion that may mimic tubercular
or metastatic lesions.3,4,6 Asymptomatic adrenal involve-
ment has been described in 30 to 50% of patients with
disseminated histoplasmosis and henceforth a meticulous
work-up with close follow-up is necessary as there is no
clinical diagnostic hallmark of the disease; often, theymimic
visceral leishmaniasis, which is prevalent in this part of
India, and the diagnosis is often missed.17–19 Increased
steroid concentration within the adrenal glands may pro-
mote the growth of H. capsulatum, as suggested by some
researchers.20

The histoplasmosis cases from India are based on the
study by Randhawa and Gugnani who found a total of 426
cases (1954–2018) and 207 cases from the literature search
(2018–2020; excluding studies cited in Randhawa and
Gugnani).6,8 The progressive disseminated form of the dis-
ease is rare and occurs mainly in immunocompromised
patients. Being a primary pathogen, the etiologic agent,
H. capsulatum var. capsulatum also infects immunocompe-
tent patients in the Indian subcontinent. The histoplasmosis
cases during the past 3 years in India were dominated by

Fig. 2 Cytology smears. (A) Multiple capsulated Histoplasma in
histiocytic cells (periodic acid–Schiff; �100). (B) Histoplasma yeasts
with Gomori methenamine silver (GMS) positivity (GMS; �400).

Fig. 3 (A) Mycelial colonies of H. capsulatum showing white aerial
hyphae at 25°C. (B) Macroconidia (tuberculate) and microconidia
frommycelial growth of H. capsulatum (lactophenol cotton blue [LCB];
�400).
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HIV-negative patients based on a literature search. This is in
contrast with the period before 2018 that indicated HIV as
the common comorbidity among histoplasmosis in
India.21–23 We excluded HIV-reactive case from this study
to estimate clinic-based case burden in otherwise immuno-
competent patients, reflecting a snapshot of histoplasmosis
case burden in an otherwise immunocompetent population
of the community.

Diabetes mellitus is emerging as a major risk factor
associated with histoplasmosis. Immunologic studies have
demonstrated phagocytic capabilities of polymorphonuclear
leukocytes (PMN) in diabetics are affected by the hypergly-
cemic state as demonstrated in rat models. The defects
include impaired migration, intracellular cellular killing,
and chemotaxis, which are thought to be due to decreased
membrane fluidity, which predisposes the patients to the
risk of intracellular pathogens such as Histoplasma.24,25

Diabetic population in India increased from 40.9 million
people in 2007 to 77million people in 2019.6,25 The growing
population of diabetes might contribute to the findings of
diabetes as a risk factor as well as a common predisposing
factor in the mortality of adrenal histoplasmosis. We found
adrenal histoplasmosis in the adult population and most of
themweremale.We also found that among the predisposing
conditions, type 2 diabetes mellitus was the commonest
(39.13%), unlike case reports from the Americas where
type 1 diabetes mellitus was associated with disseminated
histoplasmosis.26 In India, there are only a fewcase reports of
adrenal histoplasmosis in diabetic patients; sometimes, they
directly present with the fatal complications of diabetes
mellitus such as diabetic ketoacidosis.27,28 There are isolated
case reports of type 1 diabetes mellitus and disseminated
histoplasmosis.2,4–7 Symmers described a distinct clinical
syndrome “Asian histoplasmosis” with two salient features,
namely mucosal ulceration at mucocutaneous junctions or
body orifices and a propensity to acute adrenocortical insuf-
ficiency.29 The average duration of symptoms to diagnosis
was around 4 months (range, 1 month to 1 year). The
diagnoses are often delayed as the presenting symptoms
were mostly nonspecific such as pain and heaviness in the
abdomenwith weight loss and low-grade fever. Unlike other
Indian studies, we could not find hepatosplenomegaly asso-
ciated with the cases; it might be due to a selection bias as it
is a diagnostic clinic–based study. Also, most of our cases of
adrenal histoplasmosis started with incidental diagnostic
clue from radiological tests. Normally, adrenal histoplasmo-
sis subsides with antifungal therapy not demanding surgical
excision. Following radiological and microbiological diagno-
ses, all 18 cases recovered; only 1 patient died before
diagnosis as the presentation was almost 1 year after the
symptom onset. Interestingly, however, the adrenals are not
part of the reticuloendothelial system but their predilection
for histoplasmosis is getting common in India.18,30Wewould
like to suggest that there might be some new intermediate
steroid-synthesis ingredient serving as a better nutrient for
these fungi or this adrenal favoring Histoplasma might be of
different genetic composition.31 As we found in our small
study and also supported by other studies, there may be theTa

b
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least association of soil as the patients had no exposure to
soil or excavation. As proposed by Gupta et al, it is likely that
the soil in India is not supportive of its growth and the fungus
may be present only in the low inoculum. The environmental
niche of the fungus and the burden of infection in the
community need to be further explored as most of the cases
are reported from the Gangetic basins.32 A further detailed
study would be apt to find the answers. A limitation of this
studywas that, as the settingwas a private diagnostic facility,
the multiple diagnostic modalities and treatment follow-up
were very difficult. Accurate diagnosis is still challenging and
limited in many countries where this disease is highly
endemic like ours. The caseload presented was only the tip
of the iceberg with the new geographical location being
reported.6,33 In this regard, Histoplasma antigen testing is
now included in the WHO essential diagnostics list.34 As
proposed by Banerjee et al, a program for establishing the
rates of histoplasmin skin sensitivity in India should be
undertaken to understand the exposure rate of the popula-
tion wherever cases have been documented and prioritize
local diagnostic testing.35

We can conclude that histoplasmosis of the adrenal gland
is not uncommon even in immunocompetent patients and
has to be considered in the differential diagnosis of
unilateral/bilateral adrenal enlargement. The diagnosis of
invasive fungal infection is critical and requires a high index
of suspicion, especially in immunocompetent patients who
have presented with nonspecific symptoms, clinical signs,
and laboratory and radiological features resembling adrenal
mass. Clinical specimens should always be sent for mycolog-
ical evaluation for a definite diagnosis and appropriate
management. Also, a highly sensitive and specific diagnostic
test is the need of the hour.
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