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INTRODUCTION

Histoplasmosis is an uncommon op-
portunistic infection in the general popu-
lation, and is more prevalent in immu-
nocompromised patients (Deepe, 2005). 

Among non-AIDS patients who develop 
systemic mycosis, the histoplasmosis oc-
curs in 0.65% of cases (Larbcharoensub 
et al, 2007). Histoplasma spp spreads from 
the lungs to the adrenal glands by hema-
togenous route. Diagnosis relies largely on 
biopsies, with histopathologic and micro-
biologic confirmation of fungal organisms 
in infected tissue (Deepe, 2005). There 
are few epidemiological data regard-
ing adrenal histoplasmosis in Thailand 
(Roubsanthisuk et al, 2002). In this paper, 
we present 7 cases of histopathologically 
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and microbiologically verified adrenal 
histoplasmosis at Ramathibodi Hospital, 
Mahidol University.

MATERIALS AND METHODS

This was a retrospective study of 
adrenal histoplasmosis diagnosed histo-
pathologically at the Department of Pa-
thology, Faculty of Medicine Ramathibodi 
Hospital, Mahidol University, between 
January 1993 and December 2008. All 
cases were seronegative for human im-
munodeficiency virus (HIV). 

Adrenal tissue was formalin-fixed, 
embedded in paraffin, sectioned at 4 µm 
and stained with Hematoxylin and Eosin 
(H&E) before examination. Fungal mor-
phology was delineated using Gomori-
Grocott methenamine silver (GMS), and 
Periodic Acid Schiff (PAS) to detect adre-
nal histoplasmosis. Information obtained 
from the medical records included age, 
gender, underlying predisposing risk 
factors for the disease, clinical manifesta-
tions, preoperative adrenal function and 
microbiologic studies. The present study 
was approved by the committee on hu-
man research at the Faculty of Medicine, 
Ramathibodi Hospital (ID05-51-38).

RESULTS

Of the seven cases identified as having 
adrenal histoplasmosis, the mean age was 
67± 10.6 years and 5 (71.4%) were men. 
All patients were Thai immunocompetent 
individuals,  who presented with chronic 
fatigue, weight loss, anorexia, and fever. 
The history of symptoms ranged from one 
to three months. Four cases (Patients 1-4) 
were considered to have primary adrenal 
insufficiency and underwent adrenocorti-
cal function testing. In one case (Patient 4), 
the adrenal function test revealed primary 

adrenal insufficiency. All cases were ex-
amined for adrenal neoplasm and under-
went abdominal computed tomography 
(CT) to identify the adrenal gland; 6 of 7 
cases (85.7%) had bilateral adrenal masses 
(Fig 1, Patient 2) and one had a unilateral 
right adrenal mass. The adrenal masses 
were 1.2 to 7.8 cm in diameter. All cases 
were eventually diagnosed by needle 
biopsy (Patients 1-4, 7) or adrenalectomy 
(Patient 5, 6). The histopathology showed 
granulomatous inflammation with case-
ous necrosis within the lesion. The sec-
tions of the adrenal glands showed oval 
hyaline granules 2 to 4 µm in diameter, 
and uninuclate intracellular and extra-
cellular yeast. The yeast had single buds 
attached by a relatively narrow base and 
were often clustered. Culture of adrenal 
tissue obtained in two patients (Patients 
1, 2) revealed Histoplasma capsulatum. Se-
rum Histoplasma antibodies were positive 
in four cases (Patients 3-6). In one case 
(Patient 7), the patient had systemic his-
toplasmosis involving the gastrointestinal 
tract, bone marrow, and spleen.

Clinical management depended on 
the clinical situation of the individual 
cases. Antifungal drugs itraconazole, and/
or amphotericin B were given in 6 out of 7 
cases (Patients 1-5, 7). One case (Patient 6) 
was treated with adrenalectomy without 
antifungal medication. The treatment re-
sulted in cure in 6 out of 7 cases (Patients 
2-7). These patients were followed up for 
2.5 to 16.5 years. Two patients (Patients 
1, 5) died of pneumonia. An autopsy was 
performed on one case (Patient 1) which 
revealed bronchopneumonia with persis-
tent bilateral adrenal histoplasmosis.

DISCUSSION

Many pathogens are known to affect 
the adrenal gland in both immunocompe-
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tent and immunocompromised individu-
als. Adrenal infection is most frequently 
caused by hematologic dissemination. 
Most patients had symptoms, clinical 
signs, laboratory and radiological features 
resembling adrenal neoplasms. Mycobacte-
rium tuberculosis is the most common bac-
terial pathogen associated with adrenal 
destruction (Paolo and Nosanchuk, 2006). 
Fungal infection is an uncommon disease 
of the adrenal gland. Most reported cases 
have involved Histoplasma spp (Wilson 
et al, 1984; Rozenblit et al, 2001; Roubsan-
thisuk et al, 2002; Vijayananthan et al, 2003; 
Paolo and Nosanchuk, 2006; Benevides et 
al, 2007; Carvalho et al, 2007; Kauffman, 
2007).

Adrenal histoplasmosis has a wide 
spectrum of clinical manifestations, in-
cluding chronic fatigue, weight loss, an-
orexia, and fever. Duration of the present-
ing symptoms is highly variable, ranging 
from one to six months (Rozenblit et al, 
2001; Roubsanthisuk et al, 2002; Benevides 
et al, 2007). Patients with adrenal histo-

patients exhibit fever, malaise, orthostatic 
hypotension, nausea, and vomiting. Hy-
perkalemia, hyponatremia and eosino-
philia are present. Addison disease typi-
cally occurs with extensive destruction of 
both adrenal glands by infection. In early 
stages of destruction, it typically presents 
as chronic fatigue syndrome.  

The typical CT findings of adrenal 
histoplasmosis are bilateral symmetrical 
adrenal enlargement with low-densi-
ty areas of necrosis and hemorrhage 
(Doppman et al, 1982; Wilson et al, 1984; 
Rozenblit et al, 2001; Vijayananthan et al, 
2003; Paolo and Nosanchuk, 2006; Ben-
evides et al, 2007; Carvalho et al, 2007; 
Kauffman, 2007). The adrenal glands tend 
to maintain their normal configuration. 
The differential diagnosis of these CT 
findings includes tuberculosis, aspergil-
losis, cryptococcosis, blastomycosis, and 
penicillosis (Mootsikapun and Srikulbutr, 
2006; Paolo and Nosanchuk, 2006). Hence, 
the diagnosis of adrenal histoplasmosis 
cannot be made radiologically. Therefore, 

plasmosis have many of 
the same symptoms as 
those with the chronic 
fatigue syndrome. Adre-
nal histoplasmosis may 
diminish intracellular 
perforin by depressing T 
lymphocyte and natural 
killer cell function, caus-
ing chronic fatigue (Zhou 
et al, 2001; Maher et al, 
2005). Primary adrenal 
insufficiency/Addison’s 
disease occurs in 5-71% 
of adrenal histoplasmosis 
cases and is the com-
monest cause of death 
(Sarosi et al, 1971; Wilson 
et al, 1984; Paolo and 
Nosanchuk, 2006). These 

Fig 1–CT image. Noncontrasted CT shows bilateral adrenal masses 
(patient No 2).
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a high index of suspicion is essential, in 
immunodepressed cases. Immunocom-
petent hosts may also develop adrenal 
histoplasmosis (Hage and Wheat, 2008).

 Characteristic histopathology dem-
onstrates fungal elements and tissue re-
activity. Histoplasmosis typically results 
in a localized mononuclear cell infiltrate 
developing granulomata with multinucle-
ated giant cells. Yeast in tissue sections 
show uninuclate hyaline spherules or 
ovules 2 to 4 µm in diameter (Deepe, 
2005). Yeasts have a single bud attached 
by a narrow base and are often clustered. 
Using the GMS procedure, yeast may be 
detected in areas of caseating necrosis in 
the histoplasmoma obtained by needle 
biopsy or from a adrenalectomy specimen. 
Other laboratory tests, such as serology, 
complement fixation, a precipitation test, 
latex particle agglutination test, agar-gel 
double immunodiffusion test and radio-
immunoassay have also been used (Kauff-
man, 2007). However, the gold standard 
for a definite diagnosis of histoplasmosis 
is tissue culture (Hage and Wheat, 2008).

The majority of individuals with 
histoplasmosis recover spontaneously 
and do not require specific therapy. Sup-
portive treatment is often recommended 
for symptomatic acute histoplasmosis. 
However, chronic and severe acute infec-
tions must be treated. Adrenal histoplas-
mosis should be treated like dissemi-
nated histoplasmosis. Patients who are 
not severely ill can be treated with oral 
itraconazole, 200 mg bid. Patients with 
severe infection should be treated initially 
with amphotericin B at a dosage of 0.7 to 
1 mg/kg daily or the lipid formulation 
of amphotericin B at a dosage of 3 to 5 
mg/kg daily. Continuing amphotericin B 
throughout the entire course of therapy is 
no longer the standard of care. For almost 
all patients, as their condition improves, 

generally within a few weeks, therapy is 
switched to oral itraconazole at a dosage 
of 200 mg bid (Wheat, 1997; Deepe, 2005; 
Kauffman, 2007).

This study offers the unique oppor-
tunity to assess the clinicopathology of 
adrenal histoplasmosis over a sixteen-
year period at Ramathibodi Hospital. The 
frequent clinical manifestations observed 
in these patients was chronic fatigue. The 
authors emphasize the importance of 
microbiological studying the specimen 
to diagnose mycosis, and in particular to 
differentiate it from penicillosis, which is 
endemic in Thailand.
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