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Abstract 
Triple-hit lymphoma is a rare but serious form of Non-Hodgkin’s lymphoma that is known to have a worse prognosis than 

diffuse large B-cell lymphoma (DLBCL) or Burkitt lymphoma (BL) alone, with a survival time of only a few months. A 

triple-hit lymphoma has cytogenetic abnormalities consistent with chromosomal rearrangements of the BCL-6, BCL-2, 

and c-MYC genes, with MYC translocations having a worse prognosis. This specific type of lymphoma is medically 

challenging to treat, as standard chemotherapy is often ineffective. We report a case of a 47-year-old African American 

male with triple-hit lymphoma as a result of a series of progressive malignant transformations over a time course of three 

years.  
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1 Introduction 
Lymphoma is defined as a cancer involving the malignant transformation of lymphocytes. There are two main types of a 

lymphoma: Hodgkin lymphoma and Non-Hodgkin lymphoma (NHL). NHL is more common, with diffuse large B-cell 

lymphoma being one prominent form of NHL. B-cell lymphomas involve chromosomal gene rearrangements, which can 

result in varying cytogenetic abnormalities that dictate how malignant the lymphoma will be. Double-hit lymphoma is an 

aggressive lymphoma characterized by two chromosomal rearrangements involving BCL-2 and MYC translocations, 

which carries a poor prognosis [1]. World Health Organization (WHO) classification from 2008 lists this lymphoma as 

“B-cell lymphoma, unclassifiable, with features intermediate between diffuse large B-cell lymphoma (DLBCL) and 

Burkitt lymphoma (BL)” [2]. Triple-hit lymphomas are an even more rare and aggressive form of NHL. A triple-hit 

lymphoma has cytogenetic abnormalities consistent with chromosomal rearrangements of BCL-6, BCL-2, and c-MYC 

genes, which also results in features between DLBCL and BL. Triple-hit lymphomas have a poorer prognosis than 

double-hit lymphomas and either DLBCL or BL [3]. We present a case of a patient presenting with mandibular swelling, 

epistaxis, and lower back pain on three separate occasions respectively. Ultimately, after his third presentation 

cytogenetics confirmed triple-hit lymphoma. 
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2 Case presentation 
A 47-year-old African American male presented to his primary care physician in 2012 with a three-month history of 
mandibular swelling. He was found to have a conglomerate of lymph nodes extending from his mandible to his 
supraclavicular area bilaterally. He was given antibiotics but despite treatment, the patient’s swelling did not resolve. He 
was referred to a surgeon for excisional biopsy of a node on the right side of his neck which revealed destruction of normal 
architecture with closely packed poorly demarcated follicles without mantles. Flow cytometry was remarkable for CD20+ 
BCL2+ BCL6+ CD5-. The pattern was most consistent with 75% follicular lymphoma stage 3, grade 1. The patient elected 
to undergo six months of bendamustine and rituximab and was found to be in remission in January 2013.  

Several months later, the patient presented to the emergency department with a new complaint of epistaxis and mucosal 
bleeding after a tooth extraction procedure. At this time, he was found to be pancytopenic and was subsequently diagnosed 
with a double-hit lymphoma, consistent with BCL-2 and MYC mutations, which had transformed from the previous 
follicular lymphoma. The patient was started on hyper CVAD/HDMTX and ARAC × four courses. At the time of count 
recovery, bone marrow results were concerning for minimal residual disease. Marrow was repeated two weeks later and 
revealed a relapse of ALL. He was then admitted for HAM salvage and received conditioning with myeloablative cytoxan 
and TBI. A stem cell transplant with donor cells was performed in 2014.  

One month later, the patient presented with a complaint of sciatica like pain, extending from the lower back to his lower 
extremities. The patient underwent CT imaging and a biopsy was taken of the paralumbar mass, which revealed a diffuse 
large B-cell (DLBC) triple-hit lymphoma with c-MYC, t (14: 18), and BCL-6 mutations. The patient was then started on 
treatment with rituximab, gemcitobine, and oxaliplatin. 

3 Discussion 
The inherent nature of a lymphoma is secondary to key chromosomal rearrangements that allow for unregulated cell 
growth and division. For example, a follicular lymphoma is characterized by a translocation of chromosome 14 (IgH) and 
chromosome 18 (BCL-2), thus leading to increased transcription of a fusion protein and upregulation of anti-apoptotic 
characteristics [4]. Chromosomal duplication or translocation of the c-MYC gene can lead to enhanced expression in tumor 
cells, which allow tumor cells to override the p53-regulated cell cycle arrest signal [5]. Having two chromosomal 
rearrangements classifies the lymphoma as a double-hit lymphoma that is clinically uncommon. Double-hit lymphomas 
are accompanied by an aggressive disease course and are less responsive to therapeutic interventions. The incidence for 
double-hit lymphomas is 2% of B-cell lymphomas [6]. It is important to note that as discussed in the WHO classification 
of tumors of hematopoietic and lymphoid tissues, it is rare that patients with follicular lymphoma experience a 
transformation to B-ALL. Most of these cases appear to represent blast transformation of the original B-cell tumor. 

Triple-hit lymphomas are a unique form of a lymphoma and are clinically very rare. The incidence of this type of 
lymphoma is currently unknown, with very few case reports in the literature. Triple-hit lymphomas contain three 
chromosomal rearrangements of the BCL-6, BCL-2, and c-MYC genes [7]. Mutations of the BCL-6 gene can lead to tumor 
progression secondary to the repression of the p53 signal [8]. Triple-hit lymphomas are also well known for having a 
tumultuous disease course given their spread to extranodal sites on a more frequent and rapid basis [9]. Triple-hit 
lymphomas have a poor prognosis as compared to other types of lymphoma, with an average survival time of four 
months [9]. Standard chemotherapy is often ineffective for the treatment of triple-hit lymphomas. Treatment for advanced 
disease is chemotherapy in combination with immunotherapy.  

This case report highlights the unique course of genetic transformations over a three-year course that resulted in the 
diagnosis of a triple-hit lymphoma. We believe that this case report is an illustrative case that highlights the genetic 
instability of lymphomas in general, and the potential for transformation of malignant lymphomas. Our hope is raise 
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awareness of this rare disease process in order to promote further research in this field that focuses on early detection and 
treatment of triple-hit lymphomas.  
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