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Abstract

Background: Primary cardiac CD5 positive Diffuse Large B-Cell Lymphoma (CD5+ 
DLBCL) with bcl-6 gene rearrangement is a rare subtype of DLBCL. The case is 
reported, along with a review of several characteristics of the disease. 

Case presentation: We described a 64-year-old female patient who presented with a 
12-month history of cough. Magnetic Resonance Imaging (MRI) revealed the mass in 
the right atrium and extending into the right ventricle. 

Conclusion: CD5+ DLBCL was confirmed finally by pathological examination of the 
cardiac biopsy. The patient responded well to the modified R-CHOP regime. In a 
review of primary literatures, we know that factors contributing to the poor prognosis 
of DLBCL including CD5 positive, non-GCB immunophenotype, myc, bcl-2 and bcl-
6 gene rearrangements etc. Early diagnosis and aggressive treatment play a key role on 
improving the prognosis of primary cardiac CD5+ DLBCL.
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Abbreviations: CD5+/- DLBCL: CD5 positive/negative Diffuse Large B-Cell 
Lymphoma; NHL: Non-Hodgkin’s Lymphoma; MRI: Magnetic Resonance 
Imaging; TEE: Transesophageal Echocardiography; ECG: Electrocardiogram; LDH: 
Lactate Dehydrogenase; FISH: Fluorescence In Situ Hybridization; CLL: Chronic 
Lymphocytic Leukemia; EBV: Epstein-Barr Virus; EBER: Epstein Barr Encoding 
Region; PET/CT: Positron Emission Tomography/Computed Tomography; FDG: 
Fluorodeoxyglucose; MCL: Mantle Cell Lymphoma; GCB: Germinal Center 
B-Cell; IHC: Immunohistochemistry; R-CHOP: Rituximab, Cyclophosphamide, 
doxorubicin, vincristine, and Prednisone; DA: Dose-Adjusted; EPOCH-R: Etoposide, 
Prednisone, vincristine, Cyclophosphamide, doxorubicin, and Rituximab; HD-MTX: 
High-Dose Methotrexate

Introduction

Diffuse Large B Cell Lymphoma (DLBCL)is the most common type of Non-Hodgkin’s 
Lymphoma (NHL), and representing 30%~40% of all NHLs with a high aggressiveness 
and poor prognosis, and occurring mostly in immune compromised patients. Primary 
cardiac CD5 positive Diffuse Large B-Cell Lymphoma (CD5+ DLBCL) is extremely 
rare subtype of DLBCL that involves only the heart and/or pericardium, accounting 
for <2% of all primary cardiac tumors [1,2]. Gene expression studies reveal that CD5+ 
DLBCL is distinct from other DLBCL. However, the diagnostic criteria and molecular 
features are still unclear. Herein, we report a patient who suffered from primary cardiac 
CD5 + DLBCL and summary its clinical characteristics by reviewing literatures.
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Case Presentation

Clinical history

A 64-year-old female presented with a 12-month history of cough. 
No facial puffiness, exertional chest tightness, and dyspnoea, 
absent lower limb oedema and no lymphadenopathy. Magnetic 
Resonance Imaging (MRI) revealed a mass in the right atrium, 
infiltrating into the right wall of the right ventricle. MR imaging 
with dynamic enhancement showed a low density in the foci 
compared with the cardiac cavity (Figures 1A-1C). Transesophageal 
Echocardiography (TEE) demonstrated the mass induced severe 
cardiac insufficiency (Figure 1D). No space occupying lesions (no 
occupied space lesions) were found in the lung, liver, spleen and 
kidney. The patient had higher Lactate Dehydrogenase (LDH), 
creatine phosphokinase, hydroxybutyrate dehydrogenase in serum 
than healthy person.

Pathological findings

The macroscopy pathology showed that the total size of gray and 

broken tough tissue was about 0.5 × 0.5 × 0.2 cm. Histopathological 
examinations revealed the neoplastic proliferation of large 
lymphoid cells with round to irregular nuclear contours, vesicular 
nuclei, and single to multiple nucleoli (centroblastic and 
immunoblastic morphology) (Figure 2A). Immunohistochemical 
staining were performed and showed that the large neoplastic 
lymphoid cells were positive for CD20 (Figure 2B), CD5 (Figure 
2C), Bcl-2 (Figure 2D), Bcl-6 (Figure 2E), MuM-1 (Figure 2F), 
C myc (Figure 2G) with a high Ki-67 proliferative rate (85%) 
(Figure 2H), while were negative for CD3, CD10, CyclinD1. No 
EBV infection was confirmed by Epstein Barr Encoding Region 
(EBER)-in situ hybridization (Figure 3A). Fluorescence In Situ 
Hybridization (FISH) studies were carried to detect myc, bcl-
2, bcl-6 gene rearrangement and showed positive for bcl-6 gene 
rearrangement (Figure 3B) and negative for myc and bcl-2 gene 
rearrangement (Figures 3C and 3D). Thus, a final diagnosis of 
primary cardiac CD5-positive Diffuse Large B-Cell Lymphoma 
(CD5+ DLBCL) with bcl-6 rearrangement was made.

Figure 1: Malignant tumor from right atrial wall was considered by Image analysis. (A) Cardiac MRI Fast Imaging Employing Steady-state Acquisition (FIESTA) 

sequence showed the tumor was in the right atrium, infiltrating into the right wall of the right ventricle (red arrows). (B and C) The tumor had the same signal 

intensity as adjacent normal cardiac muscle on cardiac MR T1-weighted imaging (red arrows). (D) TEE demonstrated cardiac insufficiency (red arrows).
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Figure 2: Histomorphology and Immunohistochemical test results of primary cardiac CD5+ DLBCL. (A) Cardiac biopsy, hematoxylin-eosin staining (original 

magnification, × 200). (B) Cardiac biopsy, CD20 immunostain (original magnification, × 200). (C) Cardiac biopsy, CD5 immunostain (original magnification, × 

200). (D) Cardiac biopsy, Bcl-2 immunostain (original magnification, × 200). (E) Cardiac biopsy, BCl-6 immunostain (original magnification, × 200). (F) Cardiac 

biopsy, MUM-1 immunostain (original magnification, × 200). (G) Cardiac biopsy, c-myc immunostain (original magnification, × 200). (H) Cardiac biopsy, Ki-67 

immunostain (original magnification, × 200).
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Figure 3: EBV infection test and FISH results of primary cardiac CD5+ DLBCL. (A) EBV-negative in situ hybridization (original magnification, × 200). (B) Interphase 
FISH study (dual-color break-apart probe for the bcl-6 locus) demonstrating separate red and green signals (white arrows), indicating positive bcl-6 gene rearrangement or 
a break at the bcl-6 locus. (C and D) Interphase FISH study (dual-color break-apart probe for the bcl-2 and myc locus) demonstrating fused yellow signals (white arrows), 
indicating absence of bcl-2 and myc gene rearrangement.

is expressed in the B cell lymphoma such as Chronic Lymphocytic 
Leukemia (CLL) and Mantle Cell Lymphoma (MCL) [4]. In 
addition, a number of CD5 positive hairy cell leukemia cases 
have been reported [5]. Recent years, Several CD5+ DLBCL cases 
primary occurred in cardiac tissue, have been reported.

Xiao, et al. [6] reported a 64 years old female patient with 
primary CD5+ DLBCL in the right atrium. The patient’s main 
clinical manifestations were facial edema, tiring chest tightness 
and dyspnea, with jugular vein filling, and no edema of lower 
limbs. All the three reported cases by Soon, et al. [2] had right 
heart involvement. Only 1 case involved all 4 chambers of the 
heart. In our case, the mass occupied the right atrium, infiltrating 
into the right wall of the right ventricle. As we can see that, there 
were no specific clinical manifestations in the syndrome to help 

After diagnosis, the patient was placed on a modified R-CHOP 
(Rituximab, Cyclophosphamide, Hydroxydaunorubicin 
(Adriamycin), Oncovin (vincristine), and Prednisone) 
chemotherapy regimen and her symptoms were improved. The 
patient is still alive after the initiation of therapy. PET/CT showed 
no obvious morphological changes in the right atrium, and FDG 
metabolism was normal in the right atrium and the whole body 
(including brain tissue). The further following-up is performing.

Results and Discussion

CD5 as a transmembrane receptor that mainly regulates T cell 
functions and development is also expressed by a small subset 
of normal B cells. It contributes to the progression of tumor by 
inhibiting the T cell response and protecting B cells from B Cell 
Receptor (BCR) signaling-mediated apoptosis [3]. Generally, CD5 
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prognosis. Advanced radiological techniques and confirmatory 
histologic and/or cytologic diagnosis via periodic fluid drainage 
or variable endocardial biopsy techniques are the main diagnostic 
procedures.
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