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Abstract
BACKGROUND 
Hemophagocytic lymphohistiocytosis (HLH) is a rare and life-threatening disease 
caused by inherited pathogenic mutations and acquired dysregulations of the 
immune system. Composite lymphoma is defined as two or more morpholo-
gically and immunophenotypically distinct lymphomas that occur in a single 
patient. Here, we report two cases of HLH secondary to composite lymphoma 
with mixed lineage features of T- and B-cell marker expression both in the bone 
marrow and lymph nodes in adult patients.

CASE SUMMARY 
Two patients were diagnosed with HLH based on the occurrence of fever, 
pancytopenia, lymphadenopathy, splenomegaly, hemophagocytosis and 
hyperferritinemia. Immunohistochemical staining of the axillary lymph node and 
bone marrow in case 1 showed typical features of combined B-cell and T-cell 
lymphoma. In addition, a lymph node gene study revealed rearrangement of the 
T-cell receptor chain and the immunoglobulin gene. Morphology and immunohis-
tochemistry studies of a lymph node biopsy in case 2 showed typical features of T 
cell lymphoma, but immunophenotyping by flow cytometry analysis of bone 
marrow aspirate showed B cell lymphoma involvement. The patients were treated 
with high-dose methylprednisolone combined with etoposide to control 
aggressive HLH progression. The patients also received immunochemotherapy 
with the R-CHOP (rituximab, cyclophosphamide, doxorubicin, vincristine, and 
prednisone) regimen immediately after diagnosis. Both patients presented with 
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highly aggressive lymphoma, and died of severe infection or uncontrolled HLH.

CONCLUSION 
We present two rare cases with overwhelming hemophagocytosis along with 
composite T- and B-cell lymphoma, which posed a diagnostic dilemma. HLH 
caused by composite lymphoma was characterized by poor clinical outcomes.

Key Words: Hemophagocytosis; Hemophagocytic lymphohistiocytosis; Composite 
lymphoma; T-cell; B-cell; Case report

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Lymphoma-associated hemophagocytic lymphohistiocytosis (HLH) is a rare 
and life-threatening clinical disorder. In particular, composite lymphoma with mixed 
lineage features of T- and B-cell marker expression is extremely rare. We report two 
cases of HLH secondary to bi-lineage composite lymphoma with lymphocyte infilt-
rations both in the bone marrow and lymph nodes in adult patients. Case 1 showed 
typical features of combined B-cell and T-cell lymphoma in axillary lymph node and 
bone marrow biopsies. Case 2 showed typical features of T cell lymphoma in lymph 
node biopsy, and B cell lymphoma in bone marrow biopsy. Both patients highlight the 
diagnostic dilemma, therapeutic challenges and poor prognosis of HLH secondary to 
composite lymphoma.

Citation: Shen J, Wang JS, Xie JL, Nong L, Chen JN, Wang Z. Hemophagocytic 
lymphohistiocytosis secondary to composite lymphoma: Two case reports. World J Clin Cases 
2021; 9(30): 9159-9167
URL: https://www.wjgnet.com/2307-8960/full/v9/i30/9159.htm
DOI: https://dx.doi.org/10.12998/wjcc.v9.i30.9159

INTRODUCTION
Hemophagocytic lymphohistiocytosis (HLH) is a rare and life-threatening clinical 
disorder characterized by uncontrolled hyper-activation of inflammatory responses 
due to inherited pathogenic mutations and acquired dysregulations of the immune 
system[1,2]. HLH can be classified into two subtypes: Primary and secondary. 
Secondary HLH can be triggered by underlying infection, autoimmune disease, or 
malignancy[3]. Malignancy-associated HLH is more common in adults in certain 
hematologic malignancies compared to children, and the actual incidence of this 
disease is unclear[1]. Lymphoma-associated HLH is comparatively common in T-cell 
or natural killer (NK)-cell lymphoma[4].

The term “composite lymphoma” (CL) was initially introduced as “the occurrence 
of more than one histological pattern of lymphoma in a single patient”[5]. According 
to the review by Kim, CL accounts for 1%-4.7% of non-Hodgkin lymphoma (NHL), 
and can be associated with various combinations of T- and B-cell NHLs and Hodgkin 
lymphoma (HL)[5]. However, CL presenting with simultaneous occurrence of both B-
cell and T-cell lymphomas is extremely rare[6]. Furthermore, only one case report of 
HLH secondary to CL of peripheral T-cell lymphoma, not otherwise specified (PTCL-
NOS) and small B-cell lymphoma/chronic lymphocytic leukemia (SLL/CLL) has been 
described[7]. It is worth mentioning that the presence of CL in this patient was 
confirmed at autopsy.

Here, we report two adult cases of HLH secondary to composite T- and B-cell 
lymphoma in both lymph nodes and bone marrow.

CASE PRESENTATION
Chief complaints
Case 1: A 50-year-old woman presented at our institution with lymphadenopathy in 
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her bilateral armpits and groins and intermittent fever for 3 mo.

Case 2: A 65-year-old man was admitted to our hospital due to intermittent fever for 4 
mo.

History of present illness
Case 1: Approximately 3 mo previously, this patient found an axillary lymph node 
mass and developed fever, she did not attend a hospital for diagnosis in April 2013. 
One month before, she was admitted to a local hospital due to fever, axillary and 
inguinal lymph node enlargement. Fever was not effectively improved with 
cephalosporin. She lost 10 kg in the previous 3 mo.

Case 2: Approximately 4 mo previously, this patient was admitted to a local hospital 
due to fever and respiratory infection in February 2013. He was treated with 
levofloxacin and carbapenem, and the infection was controlled. Three months before 
admission, the patient was treated at other hospital due to fever, abdominal pain and 
diarrhea. Positive cytomegalovirus (CMV)-DNA [3.60 × 106 copies/mL (2.50 × 102 

copies/mL)] in peripheral blood confirmed CMV infection. After 1-wk of antiviral 
treatment with ganciclovir, the patient developed pancytopenia and reexamination of 
CMV-DNA was negative. One month prior to admission, he underwent fine needle 
aspiration biopsy of his cervical mass. Subsequent histopathological examinations 
revealed the suspicion of T cell lymphoma. Following his admission to our department 
in June 2013, the patient had intermittent fever, pancytopenia and splenomegaly. No 
significant weight loss was reported over the previous few months.

History of past illness
Case 1: The patient had the history of colon cancer and received six cycles of 
chemotherapy with tegafur and oxaliplatin 5 years ago.

Case 2: The patient’s history of past illness was remarkable for pruritus and increased 
eosinophilia for 5 years.

Personal and family history
Both patients had no previous or family history of similar illnesses.

Physical examination
Case 1: After admission, the patient’s temperature was 39.0°C, heart rate was 120 bpm, 
respiratory rate was 20 breaths/min, and blood pressure was 110/70 mmHg. Physical 
examination revealed enlargement of multiple superficial lymph nodes and spleno-
megaly. Based on an abdominal ultrasound image, the long diameter of the spleen was 
21.8 cm.

Case 2: The patient’s temperature was 36.0°C, heart rate was 72 bpm, respiratory rate 
was 18 breaths/min, and blood pressure was 110/75 mmHg. Physical examination 
revealed splenomegaly and superficial lymphadenopathy was not palpable.

Laboratory examinations
Case 1: Complete blood count revealed pancytopenia (white blood cells 1.4 × 109/L; 
hemoglobin 5.8 g/dL; and platelets 18 × 109/L), elevated levels of liver enzymes 
indicating possible liver injury, and an increased lactate dehydrogenase (LDH) level 
[522 IU/L (120-250 IU/L)] indicating the tumor load. Prothrombin time (PT) was 17.7 s 
(11-15 s), activated partial thromboplastin time (APTT) was normal and fibrinogen 
(FBG) level was 1.29 g/L (2-4 g/L). Increased ferritin level was 4760 ng/mL (11-306 
ng/mL), and increased IL-2 receptor (SCD25) level was more than 44000 pg/mL (< 
6500 pg/mL). A bone marrow biopsy revealed the occurrence of hemophagocytosis 
and lymphomatous infiltration (Figure 1A and B), along with atypical small or 
medium size neoplastic cell diffuse involvement with focal large irregular lymphocyte 
infiltration (Figure 1C). Immunohistochemical (IHC) analysis of bone marrow samples 
exhibited positive staining for large neoplastic cell markers CD20, PAX5, CD30, and 
granzyme B, and small neoplastic cells expressing CD2, CD3, and CD7 markers, and 
non-immunoreactivity for CD56, CD10 and CD21 expression (Figure 1D and E). In situ 
hybridization for Epstein-Barr virus (EBV) encoded nuclear RNA (EBER) in bone 
marrow biopsy was positive. The diagnosis was considered to be diffuse large B cell 
lymphoma (DLBCL) involving bone marrow, EBV infection, and suspected T-cell 
lymphoma involvement. Cytogenetic study of the bone marrow showed a normal 
karyotype.
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Figure 1 Morphology of bone marrow aspirate smear and biopsy in Case 1. A and B: Hemophagocytosis (A) and tumor cells (B) (Wright’s stain, × 
1000); C: Diffuse small to medium-sized lymphocytes admixed scattered large atypical cells (hematoxylin-eosin stain, × 400); D and E: The tumor cells were positive 
for CD3 (D) and PAX-5 (E) (immunohistochemistry, IHC × 400); F: Lymph node biopsy sections showed a marked nodular aggregate of medium-sized lymphocytes 
with scattered large lymphocytes (hematoxylin-eosin stain, × 400); G and H: The tumor cells in lymph nodes were positive for CD3 (G) and CD20 (H) (IHC × 400).

Histopathological examination of the left axillary lymph node biopsy sample 
revealed invasion of atypical lymphocytes, indicating the occurrence of lymphoma 
(Figure 1F). IHC staining of tumor cells showed positive expression of CD2, CD3, CD5, 
CD7, CD20, CXCL-13, and BCL6 markers, and negative results for CD10 and CD21 
markers (Figure 1G and H). Furthermore, Ki-67 showed a proliferation index of over 
50%. We then performed a T-cell receptor (TCR) gene rearrangement study of the 
lymph node, using a previously published protocol[8] to assess the clinical outcome 
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and survival probability of the patient. Both clonal immunoglobulin heavy chain (IgH) 
gene and TCR γ chain rearrangements were detected in the same specimen by 
polymerase chain reaction (PCR) (Figure 2).

Case 2: Laboratory investigations of his blood sample revealed pancytopenia (white 
blood cells 2.0 × 109/L; hemoglobin 9.6 g/dL; and platelets 37 × 109/L). Further invest-
igations of liver functions showed an increased level of LDH [389 IU/L (120-250 
IU/L)], decreased albumin level [23.9 g/L (40-55 g/L)], an increased ferritin level [980 
ng/mL (11-306 ng/mL)], and decreased FBG level [1.49 g/L (2-4 g/L)], suggesting 
liver dysfunction. Further, investigation revealed a high level of soluble CD25 [> 44000 
pg/mL (< 6500 pg/mL)], and reduced NK cell activity [13.85% (31%-41%)].

A bone marrow aspirate smear showed 2% of scattered hemophagocytosis 
(Figure 3A) and medium-sized atypical cells comprising 45% of the total cell 
population (Figure 3B). These atypical cells showed positive expression of CD19, 
CD20, CD79b and lambda light chain markers but were negative for CD5, CD23, 
CD10, CD103, and CD25 markers as measured by flow cytometry. Cytogenetic 
analysis of bone marrow revealed an abnormal karyotype of 47, XY, + 5 [22]. 
Furthermore, the bone marrow biopsy revealed diffuse infiltration of medium-sized 
atypical lymphocytes (Figure 3C) with positive staining for PAX5 (Figure 3D), BCL6, 
CD20, lambda light chain, and negative for EBER. Similarly, Ki-67 scoring was more 
than 50%, indicating high cell proliferation. Based on the above-mentioned bone 
marrow histopathological features, a diagnosis of DLBCL was made. However, the 
immunophenotype of the left inguinal lymph node biopsy was not consistent with the 
diagnosis of DLBCL. The atypical lymphocytes were positive for CD3 expression and 
negative for CD 20, CD79a, CD30, and CD56 markers. Granzyme B and TIA-1 (T-cell 
intracellular antigen) staining was positive, and in situ hybridization for EBER was 
negative (Figure 3E-H). Pathological diagnosis of the lymph node was PTCL-NOS.

Imaging examinations
Case 1: Enhanced computed tomography (CT) imaging revealed multiple cervical, 
axillary, mediastinal, retroperitoneal, pelvic and inguinal lymphadenopathy as well as 
splenomegaly. There were many low-density lesions in the spleen and spleen 
infarction.

Case 2: Positron emission tomography-CT scanning revealed that the spleen was 
enlarged and 18F-fluorodeoxyglucose uptake was normal. Hypermetabolic lesions were 
also detected in the bone marrow, bilateral inguinal and bilateral lung hilar 
lymphadenopathy (Figure 4).

FINAL DIAGNOSIS
Case 1
The patient was diagnosed with secondary HLH, PTCL-NOS with DLBCL stage IV 
with B symptoms.

Case 2
The patient was diagnosed with HLH. HLH was secondary to stage IV composite 
PTCL-NOS and DLBCL lymphoma with B symptoms.

TREATMENT
Case 1
The patient was treated with a high dose of methylprednisolone (3 mg/kg) for 3 d and 
etoposide (100 mg/m2) one dose to control HLH. Three days later, the patient received 
combination chemotherapy with R-CHOP (rituximab, cyclophosphamide, 
doxorubicin, vincristine, and prednisone).

Case 2
To control HLH, high dose methylprednisolone (5 mg/kg for 3 d, tapering over 2 wk), 
and etoposide (100 mg/m2) weekly for 2 wk were administered. The patient had 
recurrent fever and diarrhea, and he received a cycle of chemotherapy with R-CHOP.
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Figure 2 Monoclonal patterns of T-cell receptor and immunoglobulin H rearrangements detection in Case 1. DNA was extracted from the 
patient’s lymph node samples and amplified by polymerase chain reaction with primers for the framework 2 portion of the immunoglobulin VH region (left) and the T-
cell receptor (TCR) γ chain (right). M: Marker; 1: Water; 2: Negative control; 3: Positive control; 4: Sample.

OUTCOME AND FOLLOW-UP
Case 1
After the first cycle of R-CHOP the patient presented with continued progression of 
lymphoma and eventually died of lymphoma 1 mo after diagnosis.

Case 2
After the first cycle of R-CHOP the patient died due to severe pneumonia as he was 
diagnosed with HLH for 2 mo.

DISCUSSION
To the best of our knowledge, this is the first report of the diagnostic dilemma in 
detecting underlying lymphoma in patients, which could complicate therapeutic 
decisions. HLH with CL is characterized by poor clinical outcomes. In the present 
study, we report an uncommon and difficult-to-diagnosis clinical scenario of CL of 
PTCL-NOS combined with DLBCL. Both patients presented with HLH, which is an 
aggressive and potentially fatal immune disease. CLs with variable combinations have 
been reported, however, HLH with CL is rare with only one case reported so far[7,9-
11].

Clinically, HLH is characterized by excessive immune activation and cytokine 
release (cytokine storm) stimulating bone marrow macrophages to engulf hemato-
poietic cells, a pathological condition known as hemophagocytosis[12]. When HLH 
develops in the secondary setting of malignancy, it is usually found to be associated 
with NK/T-cell lymphoma, which is a relatively severe trigger of HLH. Currently, 
HLH-94 or HLH-04 guidelines suggest standard therapeutic strategies for treating 
HLH[13]. If HLH is secondary to CL with PTCL-NOS combined with DLBCL that 
would be difficult to control. In these two patients, we controlled HLH with high 
doses of methylprednisolone in combination with etoposide. When CL diagnosis was 
confirmed we treated the patients with R-CHOP, but the treatment response was poor. 
HLH with composite T- and B-cell lymphoma is aggressive, and the management is 
challenging. This makes treatment decisions more complicated, as the general 
therapeutic strategy is against both disease components. Traditional first-line 
treatment was not effective in these high-risk patients. Important advances have been 
made in lymphoma and the Bispecific antibodies (BsAbs) (Anti-CD19 -CD3) and 
immune checkpoint inhibitors should be considered as future treatments[14].

There are three possible reasons to explain the poor outcome of these two patients. 
First, both patients had intermittent fever for 3 mo before they were admitted to our 
hospital. It took time to clarify the diagnosis leading to exacerbation of HLH. Second, 
HLH in adults is life-threatening, and CL with bone marrow involvement may also be 
associated with a poor prognosis. Third, HLH in both patients highlighted the 
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Figure 3 Morphology of bone marrow aspirate smear and biopsy in Case 2. A and B: Hemophagocytosis (A) and tumor cells (B) (Wright’s stain, × 
1000); C: Diffuse medium-sized atypical lymphocytes infiltrated with the effacement of normal architecture (hematoxylin-eosin stain, × 400); D: The tumor cells were 
positive for PAX-5 (immunohistochemistry, IHC × 400); E: Lymph node biopsy sections showed that nodular tissue architecture was effaced by small- to intermediate-
sized lymphocytes (hematoxylin-eosin stain, × 400); F-H: The tumor cells in lymph nodes were positive for CD3 (F), TIA-1 (G) and granzyme B (H) (IHC × 400).

importance of immune dysregulation which was triggered by viral infection. EBER 
was positive in the case 1 and CMV-DNA was positive in case 2, which was associated 
with an immunosuppressive microenvironment.

In these patients, it was difficult for the hematopathologist to make the diagnosis 
when combinations of variable numbers of histocytes, B cells and T cells were present 
in the same tissue. The diagnosis of CL is quite challenging and is often neglected 
without comprehensive clonal tests. The incidence of CL has reportedly increased with 
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Figure 4 Positron emission tomography-computed tomography scanning in Case 2. The maximum intensity projection of 18F-fluorodeoxyglucose 
positron emission tomography-computed tomography revealed that the spleen was enlarged and 18F-fluorodeoxyglucose uptake was normal. Hypermetabolic lesions 
were detected in bone marrow, bilateral inguinal and bilateral lung hilar lymphadenopathy.

the development of molecular genetics-based screening methods. The clinicopatho-
logical characteristics of CL have been well reviewed[5]. CLs include combinations of 
HL and NHL or two distinct types of NHL; however, composite B-cell and T-cell 
lymphoma have rarely been reported. The exact etiology and mechanisms of CL are 
unknown. There are several mechanisms to explain the simultaneous occurrence of the 
two different clones. The involvement of both genetic predisposition and environ-
mental risk factors could be the major explanation for the development of CL in two 
unrelated precursors (B-cell and T-cell lymphoma). Bi-directional differentiation of 
pluripotent cells may be a possible reason for the two lineages. An EBV-driven PTCL 
with uncontrolled expansion of B-cell clones has been reported[15].

CONCLUSION
In conclusion, these two case reports presented unique findings in that rare HLH 
secondary to bi-lineage CL with lymphocyte infiltrations in both the bone marrow and 
lymph nodes were observed. EBV or CMV infection also reflected immune 
dysfunction. We hypothesize that the presence of immune dysregulation was 
associated with CL in these two cases.
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