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Abstract
Hemophagocytic lymphohistiocytosis (HLH) is a syndrome involving uncontrolled inflamma-
tion due to widespread activation of immune response. HLH can be inherited or acquired 
secondary to infection, autoimmune, or oncologic processes such as small lymphocytic lym-
phoma (SLL) or chronic lymphocytic leukemia (CLL). There has been minimal documentation 
of HLH secondary to SLL/CLL, and results of treatment have been largely unsuccessful. This 
case describes a critically ill elderly patient with HLH caused by SLL/CLL who was successfully 
treated with standard-dose rituximab and regained a high quality of life.
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Case Report

An 80-year-old female with a history of rheumatoid arthritis, hypertension, aortic 
stenosis, and hypothyroidism presented with fatigue, shortness of breath, and lower extremity 
edema. She was hypotensive and required vasopressors in the ICU before being transferred 
to the floor. She exhibited high-grade fever, pancytopenia, with hemoglobin (HGB) 6.9 g/dL, 
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platelet (PLT) count 33,000/µL, white blood cell count (WBC) 790/µL, and absolute neutrophil 
count 540/µL. She was admitted twice in the past 2 months for anemia and required transfu-
sions during this hospitalization. Her recent bone marrow biopsy indicated that she had small 
lymphocytic lymphoma (SLL). Her Eastern Cooperative Oncology Group (ECOG) performance 
status was 4. Subsequent workup showed that the patient had hemophagocytic lymphohis-
tiocytosis (HLH), as she had splenomegaly, cytopenia, bone marrow involvement with hemo-
phagocytosis as depicted in Figure 1, elevated serum interleukin-2 receptor levels, elevated 
serum triglyceride level of 261 mg/dL, and an elevated serum ferritin level of 4,960 ng/mL; 
thus, she met 5 of the 8 diagnostic criteria. Induction chemotherapy was started. Because of 
the patient’s poor renal function, bendamustine was held in the first cycle, and rituximab 
alone was given at 375 mg/m2.

Following initiation of rituximab, patient’s pancytopenia improved, with WBC 2760/µL, 
absolute neutrophil count 600/µL, and PLT 48,000/µL and ferritin decreased to 2,550 ng/
mL. Her HGB was stable at 9.4 g/dL, and she did not require further transfusions. She no 
longer complained of fatigue or shortness of breath. 3 weeks after discharge, the patient 
continued to improve with WBC 4,110/µL and PLT count 149,000/µL and HGB 9.3 g/dL. She 
had no symptoms, and ECOG score returned to 0. She started maintenance therapy with 
rituximab and bendamustine and had no adverse side effects other than mild fatigue during 
the nadir of therapy.

Discussion

This case report demonstrates how standard-dose rituximab can be safely given to 
critically ill, geriatric patients with HLH secondary to SLL/chronic lymphocytic leukemia 
(CLL). HLH is caused by the uncontrolled proliferation of CD8+ T cells, which in turn activate 
histiocytes and macrophages via the release of interferon-gamma. These cells regulate the 
phagocytosis of blood cells in multiple organs. The diagnosis of HLH is characterized by 
meeting 5 of the 8 criteria: fever greater than or equal to 38.5°C, splenomegaly, cytopenias, 
hypertriglyceridemia and/or hypofibrinogenemia, hemophagocytosis in bone or other 
tissues, low to absent natural killer cell activity, ferritin >500 ng/mL, and elevated serum 
levels of soluble IL-2 receptor. These signs and symptoms are the result of HLH’s mass 
production of inflammatory cytokines, which include interferon-gamma, interleukin-6, 
interleukin-18, and tumor necrosis factor-alpha [1]. HLH can be familial/primary or 
acquired/secondary. Primary HLH is autosomal recessive, with incomplete penetrance, 
and has various subtypes, such as those involving inherited defects in T cell or natural killer 
cell cytotoxic activity/machinery, perforin deficiency, or increased susceptibility to Epstein 
Barr Virus (EBV) infection [2]. The most common etiology of secondary HLH is infection by 
herpes viruses such as EBV but can also be caused by rheumatologic, autoimmune, or onco-
logic processes [3].

Treatment of HLH involves addressing the underlying problem and limiting hyperin-
flammation, which is a challenging feat in elderly patients with HLH secondary to SLL/
CLL. However, recent literature and the findings from this case report demonstrate that 
rituximab can be safely administered to elderly patients with HLH and produce successful 
outcomes. Rituximab is an anti-CD20 monoclonal antibody that causes complement and 
antibody-dependent cytotoxicity and apoptosis, which can cause complications ranging 
from nausea and vomiting to more adverse consequences such as cytopenia, severe 
infection, renal failure, interstitial lung disease, or arrhythmias [4]. There are limited 
studies focusing particularly upon chemotherapy outcomes in the geriatric population 
with SLL/CLL. Shah et al. [5] review found that CLL patients over the age of 70 are 
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generally more prone to acquiring severe hematologic complications from regimens 
including rituximab, fludarabine, and/or cyclophosphamide (FCR) but proposes that 
patients with good organ function and low CIRS and ECOG scores can still be considered 
as candidates for FCR. In contrast, Herishanu et al. [6] phase II trial demonstrated that 
FCR involving standard-dose rituximab can be safely used in elderly patients, even in 
those with relatively high Charlson Age-Comorbidity Index scores. Of the 40 patients 
treated with FCR, only 3 discontinued treatments due to adverse effects, and one died 8 
months after completing treatment. Additionally, Pileckyte et al. [7] found that high-dose 
rituximab in combination with methylprednisolone can be safely administered to elderly 
and high-risk CLL patients. Chellapandian et al. [8] study found that rituximab-containing 
regimens successfully improved symptoms and reduced inflammation in patients with 
EBV-associated HLH. The median age at diagnosis for these patients was 65–75 years, so 
most of this study population was geriatric. Thus, the literature suggests that rituximab 

a b

c d

Fig. 1. a The core biopsy shows many small-to-medium mononuclear cells in a background of maturing ery-
throid and myeloid cells as well as scattered plasma cells (HE. ×400). b CD20 immunohistochemistry shows 
a diffuse infiltrate within the marrow of B lymphocytes (×100). c CD5 immunohistochemistry shows most of 
the B lymphocytes expressing weak or moderate expression. Scattered strong positive T lymphocytes are 
also present (×100). Not pictured: cyclinD1 expression is mostly negative, sox11 is negative, and LEF1 is dif-
fusely positive. MYD88 mutation testing is positive for c.794T>C (p.L265P. In situ hybridization shows poly-
typic kappa and lambda expression by plasma cells. d CD68 immunohistochemistry shows scattered mono-
cytic lineage cells exhibiting phagocytosis of other marrow elements (×1,000).
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therapy can be safely used for management of HLH in elderly patients with or without 
comorbidities, malignancy, or an active viral infection. As of now, this case report is the 
only known documentation of a patient with SLL/CLL and no active infection whose HLH 
was resolved using one cycle of standard-dose rituximab and experienced no adverse 
side effects.

There is also some literature suggesting that certain immunotherapy agents such as 
rituximab used to treat HLH can cause it as well. This is perhaps a reason why there are so 
few case reports documenting HLH with this etiology because authors are uncertain whether 
HLH existed before initiating chemotherapy, or if it was the direct result of a malignant 
progression [9, 10]. However, the patient described in this case had received no treatment for 
her CLL/SLL prior to presentation, so her HLH could not have been induced by rituximab or 
chemotherapy regimens.

Conclusion

Effective treatment of HLH involves not only short-term stabilization but must also 
consider the patient’s long-term quality of life and potential complications. This case report 
is an example of how rituximab can be an effective and safe therapy for a geriatric patient with 
HLH secondary to SLL/CLL. This patient responded strongly to treatment and experienced 
minimal adverse side effects. This case demonstrates how elderly patients with low-grade 
lymphoma and HLH can be safely treated with standard-dose rituximab instead of resorting 
to an aggressive chemotherapy regimen. Our findings support the vital role of rituximab for 
the treatment of HLH, which emphasizes the need for increased research on this topic in the 
geriatric population.
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