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Summary
Hemophagocytic lymphohistiocytosis (HLH) is a serious 
life-threatening disease if not recognised early. In 
patients with HIV/AIDS, this association has been 
reported following acute opportunistic infections, 
including histoplasmosis. However, optimal treatment 
is not known. We describe a male aged 46 years with 
AIDS who developed HLH following acute disseminated 
histoplasmosis. Presenting symptoms included fever, 
hepatosplenomegaly and pancytopenia. Bone marrow 
biopsy confirmed HLH. Initially, he was refractory to the 
treatment with amphotericin B, antiretroviral therapy 
and intravenous immunoglobulin (IVIG). Anakinra, an 
interleukin-1 receptor antagonist, and dexamethasone 
were initiated. He improved clinically, did not exhibit any 
harmful effects and ultimately was discharged from the 
hospital. This, we believe, is the first reported treatment 
of HLH with anakinra in a patient with AIDS and acute 
disseminated histoplasmosis.

Background
Hemophagocytic lymphohistiocytosis (HLH) is 
a rare, but often fatal, syndrome of hyperactiva-
tion of the immune system consistent with a cyto-
kine storm.1 The HLH-2004 criteria for diagnosis 
require either a molecular diagnosis or five of the 
eight following criteria: fever, hyperferritinemia, 
splenomegaly, cytopenias affecting at least two of 
three lineages, hypertriglyceridemia and/or hypofi-
brinogenemia, low or absent natural killer (NK)-cell 
activity, elevated soluble CD25 and confirmatory 
evidence of hemophagocytosis in bone marrow, 
spleen or lymph nodes.2 Multiple genetic mutations 
have been found to cause primary HLH, which is 
usually diagnosed in children.1 Secondary HLH, 
which is more common in adults, is a hyperactive 
process of the immune system in association with 
infection, immunodeficiency, neoplasm, autoim-
munity or other idiopathic triggers.1 It has been 
previously reported in patients with HIV with and 
without disseminated infections and is a challenging 
diagnosis to make.3–5 Additionally, secondary HLH 
is a known complication of acute disseminated 
histoplasmosis in patients with and without HIV 
infection.6 7 In these cases, therapy mainly relies 
on acute treatment of histoplasmosis and HIV, 
combined with corticosteroids, immune globulins 

and chemotherapeutic agents, such as etoposide.1 
However, the efficacy of these treatment modalities 
has not been adequately studied. Immune-modu-
lating therapy with the interleukin (IL)-1 receptor 
antagonist anakinra has been reported to success-
fully treat HLH secondary to cytomegalovirus 
(CMV).8 This and other biologic agents with 
reported efficacy for HLH have not been used in 
patients with HIV/AIDS complicated with dissem-
inated histoplasmosis, likely due to concern of 
further suppression of the immune system in an 
already immunocompromised patient. We describe 
a case of HLH in a patient with disseminated 
histoplasmosis and AIDS, who initially had wors-
ening cytopenia despite antifungal, highly active 
antiretroviral therapy (HAART) and IVIG therapy, 
but was successfully treated with anakinra and 
dexamethasone.

Case presentation
A man aged 49 years originally from Guyana and 
recently diagnosed with HIV/AIDS presented with 
fever, encephalopathy, 8.16  kg . weight loss and 
generalised weakness. He was not on HAART. 
His encephalopathy manifested as slow cognitive 
processing and confusion. Otherwise, his review of 
systems was negative. He had no prior history of 
medical illness, surgeries, opportunistic infections 
or acute retroviral syndrome. However, he had 
not sought physician consultation in many years. 
Physical exam was significant for a temperature of 
103°F, heart rate of 110, slow cognitive processing 
and answering of questions, hepatosplenomegaly 
and peripheral oedema in the upper and lower 
extremities.

Investigations
Initial complete blood count revealed white blood 
cell count (WBC) of 2900 (reference range 4100–
9300 per mm3), haemoglobin of 5.9 g/dL (reference 
range 11–14.7 g/dL), platelets of 89 000 (reference 
range 1 30 000–3 50 000 per mm3). Sodium was 
131 mEq/L (reference range 135–145 mEq/L), 
blood urea nitrogen was 30 mg/dL (reference range 
7–22 mg/dL), creatinine was 1.9 mg/dL (reference 
range 0.6–1.2 mg/dL) and aspartate aminotrans-
ferase was 113 IU/L (reference range 5–45 IU/L). 
Ferritin levels were at 18 860 ng/dL (reference range 
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24–336 ng/dL). CD4 cell count was 7 (reference range 500–1500 
per mm3) and HIV viral load was 1 28 000 copies/mL. Hepatitis 
B core antibody was positive, but surface antigen and antibody 
were negative.

Infectious workup was significant for blood cultures growing 
filamentous fungi consistent with Histoplasma capsulatum. 
Sputum and urine cultures were negative. Cryptococcus, tuber-
culosis, CMV and cerebral spinal fluid studies were negative 
for Gram stain, acid-fast bacilli, viruses, fungi and mycobac-
teria. Chest X-ray, CT scan of the head and MRI of the brain 
were unrevealing. Abdominal ultrasound was significant for 
hepatosplenomegaly.

Differential diagnosis
Differential diagnoses at this time included untreated HIV/AIDS, 
fulminant opportunistic infection, parvovirus B19, disseminated 
mycobacterium avium intercellulare infection, lymphoma or 
other neoplastic process or granulomatous infiltration of the 
bone marrow.

Treatment
The patient developed spontaneous epistaxis and bleeding haem-
orrhoids complicating the anaemia and thrombocytopenia, for 
which he required 6 units of red blood cells, 10 units of platelets 
and 7 units of fresh frozen plasma transfusions. Anaemia and 
thrombocytopenia became refractory to transfusions secondary 
to the development of  human leukocyte antigen (HLA) anti-
bodies. IVIG was given with only minor improvement in blood 
cell counts.

Initial treatment began with liposomal amphotericin B (350 mg 
intravenous daily, 5 mg/kg/day) and HAART (abacavir, emtricit-
abine and raltegravir), as well azithromycin and atovaquone for 
prophylaxis. After 15 days of therapy, response was minimal, 
and pancytopenia did not improve (WBC 0.8 per mm3, haemo-
globin 6.9 g/dL, platelets 17 000/µL).

Due to pancytopenia and elevated ferritin, a bone marrow 
biopsy was performed. The results were significant for H. capsu-
latum (figure  1) and hemophagocytosis (figure  2). Etoposide 
was considered. However, due to the medication’s propensity 
to cause pancytopenia, the decision was made to not administer 
it. The main reasoning was that if further myelosuppression 

occurred, it would be difficult to then discriminate the cause, 
and further myelosuppression would unlikely be tolerated by 
this patient. Alternative therapies without the side effect of 
pancytopenia were considered. In particular, anakinra, an IL-1 
receptor antagonist, was considered due to its prior known effi-
cacy in treatment of HLH, and its safety in sepsis.9 10 The patient 
was started on anakinra 100 mg subcutaneously daily and dexa-
methasone 10 mg intravenously daily.

Outcome and follow-up
Within days, defervescence was achieved concurring with 
improved cognitive status. Blood counts plateaued and improved. 
The ferritin level dropped to 1391 mg/dL by the end of the third 
week. He did not demonstrate any adverse side effects during the 
treatment. Four weeks after discharge, anakinra and dexameth-
asone were discontinued, and amphotericin was transitioned to 
oral itraconazole.

Discussion
To the best of our knowledge, we describe for the first time the 
use of anakinra, an IL-1 receptor antagonist, along with dexa-
methasone for treatment of secondary HLH in a patient with 
disseminated histoplasmosis and HIV/AIDS, who was refrac-
tory to other treatments. The patient went into full remission 
without any adverse effects. As far as we are aware, anakinra 
has not been used in a patient with HIV/AIDS and disseminated 
histoplasmosis.

Anakinra is a recombinant competitive antagonist of IL-1 
receptor. It has been safely used to treat a variety of autoimmune 
and/or rheumatological disorders including rheumatoid arthritis, 
systemic autoinflammatory diseases, Schnitzler's syndrome, 
Behçet's disease, adult-onset Still's disease, systemic juvenile idio-
pathic arthritis, gout and diabetes mellitus.11 Serious infection is 
the dreaded complication of the medication. However, reports 
of such cases remain low. A meta-analysis of 2771 patients who 
received anakinra for rheumatoid arthritis found serious infec-
tions occurred in only 1.4%, with the majority having multiple 
medical comorbidities.12 Furthermore, a recent prospective trial 
using anakinra in patients with sepsis associated with macro-
phage activating syndrome showed it to be well tolerated and 
to reduce mortality.13 To the best of our knowledge, there have 

Figure 1  Intracellular inclusion of histoplasmosis seen on bone 
marrow aspirate. 100x magnification.

Figure 2  Hemophagocytosis noted on bone marrow aspirate. 100x 
magnification.
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been no studies or trials of anakinra use in patients with HIV/
AIDS. The role of IL-1 is an active area in HIV research, espe-
cially in the realm of HIV-related neurological diseases.14 Addi-
tionally, glucocorticoids also are known to suppress IL-1.15 Thus, 
combined therapy with anakinra and dexamethasone likely has 
a synergistic effect on overall suppression. However, the HIV/
AIDS population is particularly prone to opportunistic infections 
and the use of immunosuppressing agents warrants caution.

The role of IL-1, its ligands and receptors is not fully defined 
in HLH. Secondary HLH causes a significant inflammatory 
response with dysregulation of the cytotoxic capabilities of NK 
cells and CD8+  T cells as well as uncontrolled activation of 
macrophages.1 IL-1 is thought to be central to this response.8 
Other cytokines, including IL-6, IL-18, tumour necrosis factor-α 
and interferon-γ, likely play a role in an inflammatory cascade.16 
Further research is necessary to fully understand the cytokine 
pathways and elicit new targets for treatment.

Learning points

►► Anakinra, an interleukin (IL)-1 receptor antagonist, 
and dexamethasone effectively treated secondary 
hemophagocytic lymphohistiocytosis (HLH) in a patient 
with HIV/AIDS and disseminated histoplasmosis that was 
refractory to concurrent antifungal, highly active antiretroviral 
therapy and IVIG.

►► IL-1 appears to play an important role in the inflammatory 
response in patients with HLH and HIV/AIDS.

►► Anakinra was associated with full remission without any 
adverse effects.
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