
Distinct genetic alterations in Burkitt-like lymphoma 
with 11q aberration and Burkitt lymphoma: a novel case 
report of composite lymphoma

Composite lymphoma (CL) is defined as two or more mor-
phologically and immunophenotypically distinct lymphomas 
within the same tissue site, most of each component has a 
different clonality accounting for 1-4.7% of all lymphomas. 
To date, variable components of CL have been reported, 
such as combination of non-Hodgkin lymphomas (NHL) and 
Hodgkin lymphoma (HL); multiple B-cell lymphomas, B-cell 
and T-cell NHL; and complex B-cell, T-cell, and HL. Most re-
ported cases had the co-existence of a B-cell NHL and HL 
or two distinct B-cell NHL, usually low-grade such as mantle 
cell lymphoma with chronic lymphocytic leukemia/small 
lymphocytic lymphoma (CLL/SLL) or follicular lymphoma 
(FL), or FL and CLL/SLL.1,2 However, CL consisting of large B-
cell lymphomas has rarely been reported in the literature.2,3  
Burkitt-like lymphoma with 11q aberration (BLL-11q) is a 
newly defined subset in the revised 4th edition of World 

Health Organization (WHO) classification. BLL-11q has been 
described to resemble BL on morphological, immunophe-
notypic, and gene expression levels, but lacks MYC re-
arrangements and harbors a chromosome 11q aberration.4 
Although they have overlapping features, co-occurrence of 
those two lymphomas has not been reported to date. Here, 
we present a novel case of composite BLL-11q and Burkitt 
lymphoma (BL) that have distinct morphologic, immunophe-
notypic, molecular, and genetic features. 
A 62-year-old male was referred to the emergency depart-
ment with a 2-month history of epigastric pain and aggra-
vation. A computed tomography (CT) scan revealed a 
segmental wall thickening of 5.7 cm in the terminal ileum 
with encasement of soft-tissue mass-like lesions along the 
ileocolic vessel, leading to small bowel obstruction. Multiple 
hypermetabolic lymph nodes in mesentery, paratracheal, 

Figure 1. Gross image, histomorphology (haematoxylin and eosin stain) and immunohistochemical staining of composite lym-
phoma with Burkitt-like lymphoma with 11q aberration and Burkitt lymphoma. (A) Cut surface of a yellow-tan lesion involving 
the ileal wall along both sides of the muscularis propria. (B) The Burkitt-like lymphoma with 11q aberration (BLL-11q) involving 
mucosa and submucosa exhibits CD20-positive pleomorphic large lymphoid cells with negativity on BCL2 and MYC. The Burkitt 
lymphoma (BL) component in subserosa and serosa shows CD20-positive, BCL2-negative, and MYC-positive monomorphic 
medium size lymphoid cells with starry sky appearance, which are typical findings for BL (×400 magnification). 
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and pulmonary hilar as well as hypermetabolic bone lesions 
in clavicle and ischium were detected using positron 
emission tomography (PET)-CT. The patient had Ann Arbor 
stage Ⅳ, but on a bone marrow biopsy, there was no evi-
dence of involvement of lymphoma. The initial lactate de-
hydrogenase (LDH) level was increased with 297 IU/L 
(normal range, 120–250). 
A right hemicolectomy was performed as an elective surgery, 
and an intraluminal fungating mass was observed in the ter-
minal ileum with severe luminal narrowing. The lesion was 
along both sides of the proper muscle layer consisting of 
two morphologically distinct components located in the se-
rosal and mucosal layers of the ileum, separately (Figure 1A). 
The diagnosis of each component was highly suggestive of 
large cell lymphoma and BL, respectively, based on the his-
tologic findings and immunostaining results. The component 
of large cell lymphoma showed positivity for CD20, CD10, 

BCL6 and Ki-67 proliferation index of approximately 90% but 
negativity for CD5, BCL2, MYC, MUM1/IRF4 and EBER in situ 
hybridization (Figure 1B). Fluorescence in situ hybridisation 
(FISH) analysis was performed with BCL2, BCL6 and MYC 
break-apart rearrangement probes and showed neither re-
arrangement nor amplification in all three genes in the large 
cell lymphoma. These findings were suggestive of large B-
cell lymphoma with a high probability of diagnosis of diffuse 
large B-cell lymphoma (DLBCL) at this level. The BL was 
positive for CD20, MYC, CD10, and BCL6 with Ki-67 prolifer-
ation index of over 95% but negative for BCL2, CD5, 
MUM1/IRF4 and EBER in situ hybridization (Figure 1B). 8q24 
MYC rearrangement by FISH analysis was observed in the BL 
component (78.3% of all tumor cells) but no rearrangement 
or amplification was detected in BCL2 and BCL6 (Figure 2A). 
We performed IgH gene rearrangement tests on the CL and 
the two tumor components displayed distinct rearrange-

Continued on following page.
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Figure 2. Molecular analyses performed on the composite lymphoma of Burkitt-like lymphoma with 11q aberration and Burkitt 
lymphoma. (A) On the MYC fluorescence in situ hybridization (FISH) analysis, the Burkitt-like lymphoma with 11q aberration (BLL-
11q) component are negative for MYC rearrangement whereas the Burkitt lymphoma (BL) shows MYC translocation (78.3% of the 
tumor cells). (B) Both components showed distinct monoclonality with different sizes of clonal peaks (arrows) on multiplex 
polymerase chain reaction assay with IGH-A (FR1, FR3, and DH7)) and IGH-B (FR2 and DH) primers. (C) BLL-11q shows gain of 
11q23.3 and loss of 11q24.2–24.3 (arrows) but no significant copy number variation is observed in BL. 

ment patterns (Figure 2B). The tumor-only targeted next-
generation sequencing (NGS) test was performed separately 
for the two distinct tumor components. The test revealed a 
distinct pattern of copy number variation (CNV) with an 11q 
duplication region and terminal deletion on the large B-cell 
lymphoma component (gain of 11q23.3 and loss of 11q24.2–
24.3), which is consistent with that of BLL-11q. In contrast, 
no significant copy number aberration was noted in the con-
ventional BL component (Figure 2C). The BLL-11q component 
also exhibited additional gains of 4q22.1 and 7q21.2 and loss 
of 2p24. The mutations identified through NGS tests are 
listed in Table 1. A missense mutation of MYC (p.P72S), which 
is known to be pathogenic, was detected in the BL com-
ponent, whereas it was not identified in the BLL-11q com-
ponent.5 Interestingly, these two components exhibited 

common mutations in TP53 I195N gene, which is likely on-
cogenic, and KMT2D R5027Q of unknown biologic signifi-
cance.6,7  
After the surgery, the patient was treated with a dose-ad-
justed etoposide, prednisone, vincristine, cyclophosphamide, 
doxorubicin, and rituximab (EPOCH-R) regimen. After four 
cycles, the patient developed disease progression with ex-
tensive lymphomatous involvement of abdominal cavity and 
expired 5 months after initiation of chemotherapy. Four 
months later, additional excisional biopsy was performed, 
and the specimen showed Burkittoid morphologic appea-
rance (monomorphic medium-size cells, scanty cytoplasm, 
fine chromatin with multiple small nucleoli, and “Starry-sky” 
appearance). It also showed MYC rearrangement on FISH 
analysis but no BCL2 and BCL6 which were the similar find-
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ings with the BL component of the prior resection specimen. 
Horing et al. reported CL of DLBCL and BL in ileocecal area 
which was similar site with our case exhibiting two separate 
clonal population on IgH gene rearrangement analysis.8 Con-
sidering that genetic alteration of the case was not fully 
examined in detail and several cases of BLL-11q have been 
morphologically indistinguishable from DLBCL, the prior 
case of CL at the same site may provide a clue for under-
standing pathogenesis of large B-cell lymphoma.9,10 Although 
BLL-11q has been described to resemble BL on morphologi-
cal, immunophenotypic and gene-expression levels, it lacks 
MYC rearrangements and has a chromosome 11q alteration 
characterized by proximal gains and telomeric losses: spe-
cifically, interstitial gains including a minimal region of gain 
in 11q23.2–23.3 and losses of 11q24.1–qter.9,11,12 Recently, Wa-
gener et al. have demonstrated that apart from the absence 
of MYC rearrangement and the unique copy number aberra-
tion of 11q, BLL-11q lacks genetic mutations in genes of the 
ID3-TCF3 axis or the SWI/SNF complex such as ID3, MYC, or 
CCND3 that are frequently detected in BL.11 Gonzalez-Farre 
et al. have shown that BLL-11q has potential driver mutations 
particularly involving BTG2, DDX3X, ETS1, EP300, and GNA13 
but ID3, TCF3, or CCND3 mutations are absent, suggesting 
that BLL-11q is a germinal center-derived and closer to high-
grade B-cell lymphoma or diffuse large B-cell lymphoma 
(DLBCL) than to BL.10  
In line with those studies, we demonstrated distinct histo-
logic and genetic features between the BL and BLL-11q com-
ponents, particularly as the form of CL. The BLL-11q 

component had a gain of 11q23.3 and loss of 11q24.2–24.3 
and there were no gains of 1q, 2p16.1 or 7p or loss of 1p36.32 
that are usually observed in BL or germinal center B-cell 
(GCB) like-DLBCL. In addition, we could not detect any sig-
nificant CNV in the BL component.10,13 Distinct mutation pro-
files were also observed between the two components in 
that BL harbored MYC missense mutation, but BLL-11q did 
not. Thus, it is likely that BLL-11q is a separate entity from 
BL; it is also noteworthy that those distinct entities can ex-
hibit the development of a composite neoplasm.  
The BLL-11q component was CD10/BCL6-positive and 
MUM1-negative, highly suggestive of GCB derivation. Intri-
guingly, it showed several common mutations in TP53, 
PDCD11, KMT2D, and DDX3X with the BL component. Those 
mutations have been reported more frequently in BL or GCB 
B-cell lymphoma than in non-GCB type lymphomas, al-
though the prevalence of KMT2D mutation is not significantly 
different between GCB-derived and non-GCB B-cell lympho-
mas.10,14,15 These findings suggest that both components might 
originate from a common precursor of GCB cell, then diverge 
before the clonal expansion. In this respect, it can be hypo-
thesized that identically detected mutations of TP53, 
PDCD11, and KMT2D in both components might occur in early 
B-cell differentiation during lymphomagenesis before the di-
vergence, and subsequently show distinct clonal evolution 
including IgH gene rearrangement, copy number aberration, 
and MYC gene rearrangement. Nevertheless, the possibility 
that the mutations shared with two components were 
germline alterations, or that the same mutations occurred 

Table 1. Mutations identified in composite lymphoma of Burkitt-like lymphoma with 11q aberration and Burkitt lymphoma.

Type Nucleotide Changes Amino Acid Changes Variant ID

BLL-11q

BRCA2 c.623T>G p.V208G rs80358865

PDCD11 c.2875C>G p.L959V rs568839783

KMT2D c.15080G>A p.R5027Q rs774403945

TP53 c.584T>A p.I195N -

DDX3X c.676A>C p.T226P -

PHF6 c.374G>C p.X125_splice -

BL

BRCA2 c.623T>G p.V208G rs80358865

MYC c.214C>T p.P72S rs28933407

MYC c.223C>G p.P75A -

PDCD11 c.2875C>G p.L959V rs568839783

KMT2D c.15080G>A p.R5027Q rs774403945

TP53 c.584T>A p.I195N -

P2RY8 c.800_840del p.Y267Sfs*62 -

DDX3X c.488A>G p.Y163C -

BLL-11q: Burkitt-like lymphoma with 11q aberration; BL: Burkitt lymphoma.
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by chance in two different progenitors of the lymphoma 
components, cannot be completely ruled out.  
In conclusion, we reported a novel case of CL with BLL-11q 
and BL in which the components had distinct IgH rearrange-
ment patterns and different features on morphologic, im-
munophenotypic, and genetic levels. Although multiple 
cases of CL with variable combinations have been reported, 
there have been few cases consisting of clonally unrelated 
and aggressive B-cell lymphomas. Considering that categor-
ization of BLL-11q as a variant of BL, DLBCL or another dis-
tinct form of large B-cell lymphoma remains uncertain, the 
present case is significant in keeping with previous reports 
in terms of supporting the perspective that BLL-11q is a dis-
tinct entity from BL.8,12 This sheds light on the lymphoma-
genesis of CL that may originate from non-immunoglobulin 
gene-rearranged common progenitor cells. 
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