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Haemophagocytic lymphohistiocytosis secondary to Histoplasma infection is rare and almost always occurs in
immunocompromised hosts. We report a 32-year-old immunocompetent man presenting with a nonspecific
febrile illness found to have disseminated histoplasmosis and associated haemophagocytic lymphohistiocytosis.
The diagnosis was confirmed on histopathological examination and PCR of liver and bone marrow biopsies. He
was successfully treated with steroids, intravenous immunoglobulin and itraconazole.

1. Introduction

Haemophagocytic lymphohistiocytosis (HLH) is a rare syndrome
where immune dysregulation results in systemic inflammation and end
organ damage [1]. Most cases occur in children with an underlying
genetic defect. In adults, HLH is commonly instigated by an illness such
as infection, malignancy or autoimmune disease [2]. Histoplasmosis is
an infection caused by Histoplasma capsulatum, a thermally dimorphic
fungus found in soil as well as bat and bird droppings [3]. Histoplas-
mosis is a rare cause of HLH, mostly seen in people living with HIV [4].
We report a case of HLH secondary to disseminated histoplasmosis in an
immunocompetent man successfully treated with steroids, intravenous
immunoglobulin (IVIG) and itraconazole.

2. Case presentation

A 32-year-old immunocompetent male presented to hospital (day 0)
with a 3-week history of fever, myalgia and non-productive cough.
There was associated anorexia and 9 kg of weight loss. He had no sig-
nificant past medical history or regular medications. He was born in
Indonesia and migrated to Australia 18 months prior. He had returned
from a trip to Indonesia 3 weeks earlier, having stayed on a rural
property that kept chickens though he had no direct contact with them

or other animals.

On examination, his temperature was 39 °C, blood pressure 112/85
mmHg and pulse 86 beats per minute. There was hepatosplenomegaly
but no lymphadenopathy or rash and the chest was clear to auscultation.
Initial investigations showed white cell count of 2.4 x10°/L, haemo-
globin of 91 g/L (microcytic, hypochromic) and platelets of 55 x10°/L.
Alkaline phosphatase was 182 U/L, gamma-glutamyl transferase 260 U/
L, alanine transaminase 97 U/L, aspartate transaminase 96 U/L with a
total bilirubin of 16 pmol/L. Ferritin was 2661 g/L and triglycerides
were 2.5 mmol/L. Blood, urine and stool cultures were negative. Testing
for hepatitis A, B, C and HIV were negative. Empirical antibiotic therapy
(ampicillin, gentamicin and metronidazole) was commenced on day
0 and then ceased on day +1.

Computed tomography of the chest and abdomen showed multifocal
consolidation of the lungs and hepatosplenomegaly. Positron emission
tomography demonstrated increased uptake in the bone marrow, spleen
and paracaval and aortocaval lymph nodes. Bone marrow biopsy
demonstrated mildly hypercellular marrow with increased mega-
karyopoiesis without haemophagocytosis. Methenamine silver staining
revealed intracellular yeast suggestive of H.capsulatum, however no
fungi were isolated from culture of bone marrow and panfungal poly-
merase chain reaction (PCR) was unsuccessful.

The patient deteriorated with ongoing fever and progressive
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pancytopaenia (total white cell count of 1.5 x10%L, haemoglobin of 87
g/L and platelets of 60 x10%L). Prednisolone 50 mg daily was
commenced on day 10 as the differential diagnoses were vasculitis or
HLH. Natural killer (NK) cell degranulation function was reduced.
Bronchoalveolar lavage was performed, cultures for bacteria, fungi and
mycobacteria were negative.

The immunology and clinical genetics teams were consulted to
investigate for underlying immunodeficiency. Immunoglobulins,
lymphocyte subsets and anti-interferon gamma antibodies were
unremarkable.

Liver biopsy demonstrated sinusoidal infiltration by histiocytes with
evidence of haemophagocytosis. Silver staining again showed numerous
fungi (Fig. 1). Another bone marrow aspirate was performed and H.
capsulatum DNA was detected by PCR despite negative culture. H.cap-
sulatum serology was also positive. The patient was treated with SUBA-
itraconazole 200mg twice a day, IVIG 1g/kg/day for 2 days and pred-
nisolone. His fevers resolved by day 7 of itraconazole and by 3 weeks he
was asymptomatic. He was discharged on day +28 on the itraconazole
and prednisolone which was able to be weaned over the next month.
After 3 months of follow up he had remained well and decided to return
to Indonesia with the plan to complete 12 months of itraconazole
therapy.

3. Discussion

Our case is unusual for the development of HLH secondary to
disseminated histoplasmosis in an immunocompetent patient without
known risk factors and successful treatment with itraconazole without
amphotericin induction.

Histoplasmosis primarily develops after inhalation of H.capsulatum
spores which are then engulfed by pulmonary macrophages and
multiply. In healthy individuals, cell mediated immunity develops and
macrophages are activated to kill the fungus. The majority of pulmonary
infections are asymptomatic [5]. Haematogenous spread of H.capsu-
latum results in disseminated infection, commonly affecting the spleen,
liver, bone marrow and lymph nodes [3]. Patients with impaired cell
mediated immunity, particularly people living with HIV and a CD4
count <200/pL, are at increased risk of disseminated histoplasmosis [5].
Other immunocompromised states including corticosteroid use and solid
organ transplant are also risk factors.

Disseminated histoplasmosis in immunocompetent hosts is uncom-
mon and usually associated with exposure to a large inoculum [3]. Cave
exploration and outdoor activities have been reported as risk factors for
disseminated infection in immunocompetent travellers [6]. We were
unable to identify any immunocompromise or high risk exposures in our
patient although he likely acquired the infection during his trip to
Indonesia where seroprevalence is high [7].

HLH in adults is usually secondary to another condition, most
commonly haematological malignancies and viral infections [1,2].
Histoplasmosis is the most common fungal infection associated with
HLH [2], primarily occurring in patients with HIV, but has been reported
with solid organ transplantation, haematological malignancy and other
immunosuppressed states [4,8]. Histoplasmosis causing HLH is rare in
immunocompetent patients with only 11 other cases published [9-18].

HLH is difficult to recognise due to the non-specific presentation,
including fevers, lymphadenopathy and hepatosplenomegaly, often
overlapping with histoplasmosis [8]. Diagnostic criteria from the
HLH-2004 trial are used although not validated in adults (Table 1) [19].
If left untreated, HLH can rapidly progress to multi-organ failure [2].
Early initiation of treatment should be considered for unwell patients in
whom there is a reasonable degree of suspicion.

High-quality evidence to guide treatment decisions in adults with
HLH is lacking. Treatment of the underlying cause of secondary HLH is
important to remove the trigger for ongoing immune activation [2]. In
some cases this alone may be sufficient to control HLH. The HLH-2004
treatment protocol is widely used and includes corticosteroids,
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Fig. 1. Histopathology of the liver biopsy. (A) CD68 immunohistochemistry
highlighting prominent sinusoidal infiltrate of histiocytes in the liver, 100x. (B)
Haematoxylin and eosin stain showing histiocytes in liver sinusoids and hae-
mophagocytosis (red arrows) and small round bodies suspicious for fungi (black
arrows), 400x. (C) Methenamine silver stain showing fungi consistent with
Histoplasma spp.(arrows), 400x. (For interpretation of the references to colour
in this figure legend, the reader is referred to the Web version of this article.)
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Table 1
HLH-2004 diagnostic criteria.

A molecular diagnosis consistent with HLH
OR At least five of the following
Fever
Splenomegaly
Peripheral blood cytopenias (affecting at least 2 of the 3 cell lineages)

@ Haemoglobin <90g/L

@ Platelets <100 x10°/L

@ Neutrophils <1.0 x10°/L

Hypertriglycerideamia and/or hypofibrinogenaemia
Haemophagocytosis in bone marrow, spleen or lymph nodes
Low or absent NK cell activity

Ferritin >500mg/L

Soluble CD25 > 2400U/ml

etoposide and ciclosporin, aiming to treat the abnormal immune
response [19]. Other treatments, such as IVIG, are sometimes added.
While these protocols have increased survival in paediatric populations,
their efficacy in adults, especially those with secondary HLH is less clear
due to the heterogeneous nature of the adult HLH population.

Treatment of histoplasmosis depends on severity of infection.
Guidelines from the Infectious Disease Society of America recommend at
least 12 months treatment in disseminated histoplasmosis depending on
the patient’s immune status [20]. For mild to moderate disease, therapy
with itraconazole is recommended while for moderately severe to severe
disease, they recommend liposomal amphotericin B for 1-2 weeks
before transitioning to itraconazole. Our patient was treated with itra-
conazole alone without preceding amphotericin as his presentation was
thought to be primarily due to HLH rather than severe histoplasmosis. In
areview of 65 cases of histoplasmosis-associated HLH, 23 received some
HLH specific treatment [8]. 48 were given amphotericin as initial anti-
fungal therapy and 5 others received an azole alone, of whom only one
was treated with itraconazole.

The prognosis of HLH in adults is poor with a reported mortality rate
of 41% [2]. HLH secondary to malignancy or unknown cause is associ-
ated with worse outcomes. Mortality in histoplasmosis-associated HLH
has been reported as 31% overall and 37% in patients with HIV [8].
Although only small numbers, mortality in immunocompetent patients
appears low with all but one having survived [9].

This case highlights that HLH secondary to disseminated histoplas-
mosis should be considered in patients with prolonged febrile illness,
hepatosplenomegaly and abnormal liver tests, even in immunocompe-
tent patients. Prompt diagnosis and initiation of treatment is important
to prevent mortality. Treatment of the underlying infection is important
and does not necessarily require initial amphotericin. The optimal
treatment of secondary HLH is uncertain and requires further research.
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