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Background. Hemophagocytic lymphohistiocytosis (HLH) was originally described in pediatric patients presenting with fever,
hepatosplenomegaly, and blood cell abnormalities. Later, HLH was recognized to occur in adults, often associated with
hematologic malignancies or serious infections. Conclusion. Patients presenting with HLH are critically ill, and rapid diagnosis is
key. In adults, the search for the trigger must begin promptly as time to diagnosis effects survival. The underlying trigger in our
patients was Histoplasma capsulatum infection, which is rare in the southwestern United States. Prompt diagnosis led to
recovery in one patient, while the other did not survive.

1. Background

Hemophagocytic lymphohistiocytosis (HLH) is a syndrome of
immune overactivation that can lead to tissue destruction and
organ failure. As a primary disorder, it is typically seen in pedi-
atrics and has several associated genetic mutations [1]. In
adults, it presents as a secondary phenomenon, seen in con-
junction with infection, malignancy, immunodeficiency, or
another immune dysregulating event. The diagnosis is estab-
lished by meeting five of eight criteria, including fever greater
than 38.5 degrees Celsius; splenomegaly; peripheral cytopenia
(at least two of hemoglobin < 9 g/dL, platelets < 100, 000/
microL, absolute neutrophil count < 1000/microL); hypertri-
glyceridemia (fasting > 265mg/dL) or hypofibrinogenemia
(<150mg/dL); hemophagocytosis in the bone marrow, spleen,
lymph node, or liver; decreased natural killer cell activity;
ferritin > 500 ng/mL; and elevated soluble CD25 (IL-2 recep-
tor α) two standard deviations above age-adjusted norms [2,
3]. Laboratory evaluation of soluble CD25 and natural killer
cell activity require specialized testing and therefore do not

result in real time. Without treatment, prognosis is limited to
a few months, and the greatest barrier to survival is delay in
diagnosis. Treatment entails identification and treatment of
the underlying trigger. With proper treatment and identifica-
tion of triggering event, survival increases to 54% at 6.2 years
[4, 5]. Prognosis is worse with higher ferritin levels, underlying
malignancy, older age, and low serum albumin levels [6, 7].

Although rheumatologic disease by itself can be a trigger for
HLH, this is rare. Among adults on biological therapies for
rheumatologic disease, infection is the most common trigger
[8]. Histoplasmosis is a serious fungal infection that is endemic
to the Ohio andMississippi River valleys in the United States, as
well as parts of Central and South America. The infective agent,
Histoplasma capsulatum, is most likely to be found in soil con-
taining bird or bat droppings. Inhalation of the spores allows
them to transform into yeast and travel throughout the lym-
phatic and vascular system. Pulmonary histoplasmosis can
cause pneumonia, mediastinal or hilar masses, pulmonary nod-
ules, cavitary lung disease, and pericarditis. Risk factors for dis-
seminated histoplasmosis include AIDS, immunodeficiency,
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immunosuppressive medications, and extremes of age.
Untreated diffuse histoplasmosis is fatal within weeks, but
proper antifungal treatment with amphotericin B or itracona-
zole increases survival rates dramatically [9].

Cases of HLH secondary to disseminated histoplasmosis
are rare and extremely serious. Several case reports in the
literature describe patients with AIDS [10–15], malignancy
[16], or immunosuppression due to medications [17, 18].
Below we present two cases of patients with HLH secondary
to disseminated histoplasmosis, both in the setting of recent
immunosuppressive medication for underlying autoim-
mune disease.

2. Case Report #1

A 66-year-old woman presented to an emergency depart-
ment near her home in Mexico with fever and abdominal
pain of two weeks duration. She also described two months
of increased fatigue and malaise, as well as increased swelling
around her feet and ankles that had more recently developed.
Although she was born in the United States in Oregon, she
had been living in Mexico for several years. She denied travel
to any other regions. A CT scan demonstrated appendicitis,
and she was admitted to a hospital in Mexico for appendec-
tomy. However, over the subsequent five days, she continued
to have worsening fevers and abdominal pain. At this point,
she flew to Mayo Clinic Arizona for further evaluation.

Her past medical history was significant for rheumatoid
arthritis and chronic low back pain. Medications included
gabapentin, daily prednisone (20mg/day), spironolactone,
and omeprazole. Following her appendix surgery, she had
been placed on moxifloxacin for five days. She had been on
methotrexate for several years, but this was discontinued a
few months prior due to elevation of liver enzymes.

At the time of presentation, she appeared ill, and her vitals
included fluid responsive hypotension, tachypnea with respi-
ratory rate of 22, and mild hypoxia with oxygen saturation
88-95% on room air. Physical exam was significant for bibasi-
lar crackles, abdominal distension, and diffuse tenderness to
palpation without peritoneal signs, diffusely tender joints,
and erythema over the left elbow and the right knee that was
warm to touch. Initial laboratory evaluation demonstrated a
hemoglobin of 12.5 g/dL (reference range 12.0–15.5 g/dL),
platelet count of 8 × 10ð9Þ/L (reference range 149 – 375 ×
10ð9Þ/L), and white blood cell count (WBC) 2:7 × 10ð9Þ/L (ref-
erence range 3.4–10:6 × 10ð9Þ/L) with neutrophilic predomi-
nance (absolute neutrophil count (ANC), 2:05 × 10ð9Þ/L
(reference range 1:40 – 6:60 × 10ð9Þ/L)). Electrolyte panel
showed hyponatremia 131mmol/L (reference range 135–
145mmol/L) but was otherwise normal, including creatinine
0.9mg/dL (reference range 0.6–1.1mg/dL). LFTs were ele-
vated with alkaline phosphatase 318U/L (reference range
55–142U/L), alanine aminotransferase (ALT) 145U/L (refer-
ence range 7–45U/L), and aspartate aminotransferase (AST)
252U/L (reference range 9–43U/L). Most notably, her ferritin
was drastically elevated at 27,300mcg/L (reference range 11–
307 mcg/L). Additionally, triglycerides were elevated at
272mg/dL (reference range < 150mg/dL), and fibrinogen

was reduced at 120mg/dL (reference range 200–430mg/dL).
Chest X-ray showed trace bilateral pleural effusions and small
calcified granulomata in the upper lungs bilaterally. Given her
diffusely tender joints, X-ray of the hands were performed and
revealed numerous subchondral cysts and erosion, as well as
subluxation of the right index finger distal phalanx, with
sparing of the metacarpophalangeal joints consistent with
rheumatoid arthritis. Due to tachypnea, leukopenia, and
hemodynamic instability, she was diagnosed with sepsis.

She initially received broad spectrum antibiotics and under-
went paracentesis which was negative for peritonitis. Bacterial
and fungal cultures of the ascitic fluid showed no growth. Her
significantly elevated ferritin prompted a bone marrow biopsy
(BMB), which showed features of hemophagocytic lymphohis-
tiocytosis (Figure 1(a)). Given her findings of pancytopenia,
elevated ferritin and triglycerides, reduced fibrinogen, and evi-
dence of hemophagocytosis on BMB, she was treated with
high-dose steroids and intravenous fluids. After initiation of
steroids, her thrombocytopenia and joint pain improved. How-
ever, herWBC count continued to drop, and the patient contin-
ued to spike fevers; thus, antibiotics were adjusted to cover for
neutropenic fever. Without an identified infectious source, a
CT of the brain, chest, abdomen, and pelvis was performed
which showed bilateral pulmonary infiltrates but was otherwise
unremarkable. Liver biopsy was considered but was deemed
unsafe due to coagulopathy. Her respiratory status declined
eventually requiring high-flow oxygen due to acute respiratory
distress syndrome (ARDS) (Figure 1(b)), and she was treated
with aggressive diuresis. Initially, she had adequate response
but ultimately developed oliguria and renal failure.

On hospital day four, the ferritin had improved to
609mcg/L (reference range 11–307mcg/L); however, LFTs
continued to rise, and resultant coagulopathy required daily
cryoprecipitate transfusion to maintain safe fibrinogen levels.
Due to worsening clinical status with multiorgan failure
including the liver, kidney, respiratory, and bone marrow, it
was decided to add etoposide for more aggressive treatment
of HLH. Despite these efforts, her ferritin rapidly climbed
to over 80,000mcg/L (reference range 11–307mcg/L). Infec-
tious workup to date was negative including blood bacterial
and fungal cultures, ascites bacterial and fungal cultures,
and blood tests for HIV, HHV-6, EBV DNA, hepatitis A
and E IgM, parvovirus B19, adenovirus, and tuberculosis
quantiferon.

Infectious etiology was identified when her urine histo-
plasmosis antigen returned positive above the upper detect-
able limit. The bone marrow biopsy was stained for
histoplasmosis and confirmed disseminated infection
(Figure 1(c)). Amphotericin therapy was initiated as the
patient began CRRT for worsening kidney failure. Over the
next eight days, however, she did not show any clinical
improvement and was treated supportively for ICU delirium,
respiratory failure, anuria requiring intermittent hemodialy-
sis, worsening coagulopathy and rising ammonia, and mal-
nutrition requiring tube feeds. On day twelve, voriconazole
was added for additional antifungal coverage.

Unfortunately, despite these efforts, the patient’s blood
counts continued to decline, and she developed massive
melena on hospital day 13 with a hemoglobin of 4 g/dL
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(reference range 12.0–15.5 g/dL), WBC 0.1/L (reference
range 3:4 – 10:6 × 10ð9Þ/L), ANC 0.11/L (reference range
1:40 – 6:60 × 10ð9Þ/L), and platelets 41/L (reference range

149 – 375 × 10ð9Þ/L). At this point, the patient and her power
of attorney elected to withdraw aggressive treatments, and
she was transferred to inpatient hospice.

(a)

(b)

(c)

Figure 1: (a) Bone marrow aspirate reveals evidence of hemophagocytosis. (b) Chest X-ray reveals evidence of bilateral infiltrates, and patient
then diagnosed with ARDS. (c) Bone marrow core biopsy GMS stain reveals histoplasmosis.
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3. Case Report #2

A 41-year-old woman residing in Arizona with a history of
ulcerative colitis from who was on Remicade up until one
month earlier was admitted three times over a course of a
month with a variety of symptoms without identifying etiol-
ogy. Initially, she had nonspecific fevers, headache, neck
pain, fatigue, nausea, vomiting, and arthralgias. She was
found to have an edematous gallbladder (Figure 2(a)) and
mild splenomegaly, with a negative infectious workup. With
symptomatic care, her fevers were controlled, and she was
discharged with a diagnosis of presumed viral syndrome ver-
sus Remicade toxicity. However, symptoms worsened, and
she represented with fever, sepsis, cholestatic jaundice, acute
kidney injury, pancytopenia, and multiple metabolic abnor-
malities requiring admission to the intensive care unit. Ini-
tially, she underwent ERCP with sphincterotomy, and
common bile duct stent was placed. On endoscopy, the duo-
denal mucosa was noted to be friable, biopsy revealed reac-
tive gastropathy, and H. pylori testing was negative. She
then underwent laparoscopic cholecystectomy for acalculous
cholecystitis. Postoperatively, she developed bloody secre-
tions from the endotracheal tube followed by ARDS; thus,
she was unable to be extubated. She also had episodes of epi-
staxis and melena through this time. Her clinical status
quickly deteriorated to multiorgan failure including renal
failure requiring dialysis, cholestatic liver failure, respiratory
failure requiring mechanical ventilation, and critical pancy-
topenia requiring high-volume transfusions including 17

units of packed red blood cells, 17 units of platelets, and 6
units of cryoprecipitate.

Workup through this point revealed a markedly ele-
vated ferritin of 73,469mcg/L (reference range 11–
307mcg/L), elevated lactate dehydrogenase of 2,375U/L
(reference range 122–222U/L), hypofibrinogenemia of
135mg/dL (reference range 200-430mg/dL), and hypertri-
glyceridemia 2,259mg/dL (reference range < 150mg/dL),
raising suspicion for HLH. Bone marrow biopsy confirmed
the diagnosis (Figures 2(b)–2(d)), and she was initiated on
high-dose steroids and etoposide. She developed a severe dif-
fuse rash to etoposide necessitating its discontinuation.
Investigation for an underlying trigger included bronchoal-
veolar lavage (BAL) culture which returned positive for His-
toplasma capsulatum, in addition to positive histoplasma
urinary antigen. During the same hospitalization, she addi-
tionally underwent cholecystectomy, and cultured gallblad-
der tissue ultimately grew H. capsulatum. Based on history,
this was likely acquired in the setting of prior Remicade use
while exploring bat caves in Cancun, Mexico, two weeks
prior to admission. The patient was born and lived in Ari-
zona until her presentation and denied travel to any endemic
areas. Her Aspergillus antigen was also positive from BAL,
but this was felt to be a false positive as Aspergillus antigen
testing cross-reacts with Histoplasma.

For treatment of disseminated histoplasmosis, she
received intravenous AmBisome starting on day 4 of hospi-
talization and later transitioned to oral itraconazole. With
these treatments, she recovered well and was eventually

(a) (b)

(c) (d)

Figure 2: (a) CT abdomen on admission reveals edematous gallbladder which was later found to have evidence of Histoplasma capsulatum.
(b, c) Bone marrow aspirate reveals hemophagocytosis. (d) GMS stain of bone marrow core biopsy positive for histoplasmosis.
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transferred out of the intensive care unit on day 18. She
required one dose of Neupogen for leukopenia, but her white
blood cell count recovered thereafter, and platelet count
returned to normal. Her ferritin had dramatically decreased
to 1,568mcg/L (reference range 11–307mcg/L). Her kidney
and liver function recovered to the point where she could
be safely discharged to acute rehabilitation after an approxi-
mately four weeks stay in the hospital. She continued to
improve during a two-week rehabilitation stay and was then
discharged home with an oral steroid taper and oral itracona-
zole for one year following diagnosis.

4. Discussion

The diagnosis and treatment of acquired HLH in adults are
serious and challenging, as the clinical presentation can be
fairly nonspecific and diagnosis is based on a collection of both
clinical and laboratory abnormalities. In pediatric patients
with familial HLH, an elevated ferritin greater than
10,000μg/L is highly sensitive and specific for diagnosis [19].
In adults, however, elevated ferritin has been linked to various
conditions including malignancy, liver dysfunction, infection,
anemia of chronic disease, or iron overload [20].Markedly ele-
vated ferritin, however, is thought to be more specific for adult
onset stills disease, macrophage activation syndrome, and
HLH. In a retrospective study [20] of patients with ferritin
levels greater than 50,000μg/L, 19% were found to have
HLH. The most frequently seen diagnosis in these patients
was renal failure (73%), liver injury (61%), infections (52%),
and hematologic malignancies (36%). No ferritin cut off level
was found to be specific for HLH in this study. Currently,
ferritin > 500 μg/L is included in the diagnostic criteria for
HLH, although many prefer to use >3000μg/L. Given the lack
of specific criteria for diagnosis of adult acquired HLH, a scor-
ing systemwhich includes the abovementioned diagnostic cri-
teria for HLH was developed and has been shown to be 90%
sensitive and 79% specific, although specificity decreases as
patients become less stable [21]. Once the diagnosis is con-
firmed, treatment must be initiated immediately. Additionally,
a search must be undertaken to find an underlying trigger for
HLH; as without treating the source, there is little chance for
clinical improvement.

Here, we present two cases of HLH secondary to dissem-
inated histoplasmosis. Previously, published cases of histo-
plasmosis associated HLH were reported in HIV [22],
hematologic malignancy [16], and transplant patients on
immunosuppression [18, 22]. Disseminated histoplasmosis
by itself is also quite serious but generally treatable with anti-
fungal therapy. Current IDSA guidelines for moderate to
severe disease include liposomal amphotericin B (3.0mg/kg
daily) for 1-2 weeks, followed with oral itraconazole for at
least 12 months [9]. Patients who have both disseminated
histoplasmosis and HLH portend a worse prognosis. In a ret-
rospective review of eleven cases of histoplasmosis associated
HLH, 45% died within 30 days, and 63% died within 90 days
[22]. The main challenge of caring for patients with histo-
plasmosis associated HLH is management of the multiorgan
failure that can result from this combination of diseases. Both
HLH and histoplasmosis can cause hematologic abnormali-

ties, namely, pancytopenia, and both patients presented here
required large volume transfusions. In addition, both
patients developed respiratory failure from ARDS, renal
failure requiring renal replacement therapy, liver failure,
and gastrointestinal bleeding. Disseminated histoplasmosis
involving the gastrointestinal system can cause cholecystitis
and appendicitis leading to surgery, as well as melena and
gastritis, which were seen in these cases.

The main risk factors for disseminated histoplasmosis
leading to HLH in these cases were immunosuppressive
medication (methotrexate and infliximab) and environmen-
tal exposure (bird or bat droppings, especially in caves).
Interestingly, in both cases, the offending medication had
been discontinued due to laboratory abnormalities 1-2
months prior to any presenting symptoms. It is unclear
whether this may have been a risk factor for disease. Never-
theless, with a presentation of diffuse infectious symptoms
without an identified etiology in the context of recent immu-
nosuppressive medication, an exhaustive history and labora-
tory inquiry should be pursued to avoid delayed diagnosis for
serious conditions such as disseminated fungal infection and
HLH.

Data Availability

No datasets were used.

Conflicts of Interest

No authors have conflict of interest to disclose.

Authors’ Contributions

All authors included have made substantial contributions to
conception, design, data acquisition, drafting, and/or revising
of the manuscript. All authors have read and approved the
submission of this manuscript.

References

[1] K. Zhang, S. Chandrakasan, H. Chapman et al., “Synergistic
defects of different molecules in the cytotoxic pathway lead
to clinical familial hemophagocytic lymphohistiocytosis,”
Blood, vol. 124, no. 8, pp. 1331–1334, 2014.

[2] M. B. Jordan, C. E. Allen, S. Weitzman, A. H. Filipovich, and
K. L. McClain, “How I treat hemophagocytic lymphohistiocy-
tosis,” Blood, vol. 118, no. 15, pp. 4041–4052, 2011.

[3] R. L. Kleynberg and G. J. Schiller, “Secondary hemophagocytic
lymphohistiocytosis in adults: an update on diagnosis and
therapy,” Clinical Advances in Hematology & Oncology,
vol. 10, no. 11, pp. 726–732, 2012.

[4] J. I. Henter, A. Samuelsson-Horne, M. Aricò et al., “Treatment
of hemophagocytic lymphohistiocytosis with HLH-94 immu-
nochemotherapy and bone marrow transplantation,” Blood,
vol. 100, no. 7, pp. 2367–2373, 2002.

[5] H. Trottestam, A. C. Horne, M. Aricò et al., “Chemoimmu-
notherapy for hemophagocytic lymphohistiocytosis: long-
term results of the HLH-94 treatment protocol,” Blood,
vol. 118, no. 17, pp. 4577–4584, 2011.

5Case Reports in Critical Care



[6] Z. K. Otrock and C. S. Eby, “Clinical characteristics, prognostic
factors, and outcomes of adult patients with hemophagocytic
lymphohistiocytosis,” American Journal of Hematology,
vol. 90, no. 3, pp. 220–224, 2015.

[7] S. A. Parikh, P. Kapoor, L. Letendre, S. Kumar, and A. P.
Wolanskyj, “Prognostic factors and outcomes of adults with
hemophagocytic lymphohistiocytosis,” Mayo Clinic Proceed-
ings, vol. 89, no. 4, pp. 484–492, 2014.

[8] P. Brito-Zerón, X. Bosch, M. Pérez-de-Lis et al., “Infection is
the major trigger of hemophagocytic syndrome in adult
patients treated with biological therapies,” Seminars in Arthri-
tis and Rheumatism, vol. 45, no. 4, pp. 391–399, 2016.

[9] L. J. Wheat, A. G. Freifeld, M. B. Kleiman et al., “Clinical prac-
tice guidelines for the management of patients with histoplas-
mosis: 2007 update by the Infectious Diseases Society of
America,” Clinical Infectious Diseases, vol. 45, no. 7, pp. 807–
825, 2007.

[10] A. Gil-Brusola, J. Pemán, M. Santos, M. Salavert, J. Lacruz, and
M. Gobernado, “Disseminated histoplasmosis with hemopha-
gocytic syndrome in a patient with AIDS: description of one
case and review of the Spanish literature,” Revista Iberoameri-
cana de Micología, vol. 24, no. 4, pp. 312–316, 2007.

[11] H. M. Guiot, J. Bertrán-Pasarell, L. M. Tormos et al., “Ileal per-
foration and reactive hemophagocytic syndrome in a patient
with disseminated histoplasmosis: the role of the real-time poly-
merase chain reaction in the diagnosis and successful treatment
with amphotericin B lipid complex,” Diagnostic Microbiology
and Infectious Disease, vol. 57, no. 4, pp. 429–433, 2007.

[12] A. Sanchez, A. K. Celaya, and A. Victorio, “Histoplasmosis-
associated hemophagocytic syndrome: a case report,” The
AIDS Reader, vol. 17, no. 10, pp. 496–499, 2007.

[13] A. Subedee and N. Van Sickels, “Hemophagocytic syndrome
in the setting of AIDS and disseminated histoplasmosis: case
report and a review of literature,” Journal of the International
Association of Providers of AIDS Care (JIAPAC), vol. 14,
no. 5, pp. 391–397, 2015.

[14] A. M. Huang, “Hemophagocytic lymphohistiocytosis and dis-
seminated histoplasmosis,” Blood, vol. 123, no. 16, article 2449,
2014.

[15] M. De Lavaissière, V. Manceron, P. Bourée et al., “Reconstitu-
tion inflammatory syndrome related to histoplasmosis, with a
hemophagocytic syndrome in HIV infection,” The Journal of
Infection, vol. 58, no. 3, pp. 245–247, 2009.

[16] M. P. van Koeveringe and R. E. Brouwer, “Histoplasma cap-
sulatum reactivation with haemophagocytic syndrome in a
patient with chronic lymphocytic leukaemia,” The Nether-
lands Journal of Medicine, vol. 68, no. 12, pp. 418–421,
2010.

[17] J. Phillips, H. Staszewski, and M. Garrison, “Successful treat-
ment of secondary hemophagocytic lymphohistiocytosis in a
patient with disseminated histoplasmosis,” Hematology,
vol. 13, no. 5, pp. 282–285, 2013.

[18] M. M. Lo, J. Q. Mo, B. P. Dixon, and K. A. Czech, “Dis-
seminated histoplasmosis associated with hemophagocytic
lymphohistiocytosis in kidney transplant recipients,” Ameri-
can Journal of Transplantation, vol. 10, no. 3, pp. 687–691,
2010.

[19] J. I. Henter, A. C. Horne, M. Aricó et al., “HLH-2004: diagnos-
tic and therapeutic guidelines for hemophagocytic lymphohis-
tiocytosis,” Pediatric Blood & Cancer, vol. 48, no. 2, pp. 124–
131, 2007.

[20] A. M. Schram, F. Campigotto, A. Mullally et al., “Marked
hyperferritinemia does not predict for HLH in the adult popu-
lation,” Blood, vol. 125, no. 10, pp. 1548–1552, 2015.

[21] F. Debaugnies, B. Mahadeb, A. Ferster et al., “Performances of
the H-score for diagnosis of hemophagocytic lymphohistiocy-
tosis in adult and pediatric patients,” American Journal of Clin-
ical Pathology, vol. 145, no. 6, pp. 862–870, 2016.

[22] J. L. Townsend, S. Shanbhag, J. Hancock, K. Bowman, and
A. E. Nijhawan, “Histoplasmosis induced hemophagocytic
syndrome: a case series and review of the literature,” Open
Forum Infectious Diseases, vol. 2, no. 2, article ofv055, 2015.

6 Case Reports in Critical Care


	Hemophagocytic Lymphohistiocytosis Secondary to Disseminated Histoplasmosis in Rheumatologic Disease
	1. Background
	2. Case Report #1
	3. Case Report #2
	4. Discussion
	Data Availability
	Conflicts of Interest
	Authors’ Contributions

