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Abstract: Composite lymphoma (CL) is a clinically rare entity, with unknown pathogenic mechanisms. Its
diagnosis is quite difficult, and there is currently no proven treatment. In this article, we report a 64-year-old
male patient presenting with swelling and mild pain in the bilateral cervical lymph nodes. Radiology revealed
lesions only involved the neck. Histological examination showed that the tumor tissue had two components:
mixed cellularity classical Hodgkin lymphoma (CHL-MC) and diffuse large B cell lymphoma (DLBCL).
The final diagnosis was CL in the bilateral cervical lymph nodes composed of CHL-MC and DLBCL
stage TA. The patient received six cycles of rituximab plus cyclophosphamide, pirubicin, vincristine, and
prednisone (R-CHOP) and two cycles of rituximab maintenance therapy, and complete response (CR) was
achieved. No progression was found during the 9 months of follow-up. We conducted a literature review of
28 cases of CL with CHL and DLBCL. The demography of the disease, the location of the disease involved,
the subtype of CHL, the Epstein-Barr virus infection, treatment and survival were described in detail. In the
discussion section, we analyzed the definition, pathogenesis, diagnosis, treatment and prognosis of CL. We
hope that through case reports and literature review, we can improve the understanding of CL and optimize
its treatment.
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Introduction

Composite lymphoma (CL) refers to two or more distinct
types of lymphomas occurring synchronously in the same
organ or anatomical site (1) and are typically composed of
two B-cell lymphomas. While CLs are infrequent entities,
CL with classical Hodgkin lymphoma (CHL) and diffuse
large B cell lymphoma (DLBCL) is even rarer. The etiology
of CL is not completely clear. It is generally believed that
the occurrence of CL is closely related to the deficiency of
immune function. During the management of lymphomas,
the accuracy of diagnosis depends largely on the expertise
and experience of pathologists, and the diagnostic results
also directly affect the selection of treatment protocols.
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Few reports have described CLs, and treatment decision-
making for CL patients remains challenging. The choice of
treatment for CL is mainly based on the histological type
with high invasiveness. In this article, we report a 64-year-
old male patient with CL with CHL-MC and DLBCL
involving the bilateral cervical lymph nodes. Also, we
reviewed the existing literature comprising 28 cases of CL
with CHL and DLBCL, with an attempt to summarize
the clinical features of this malignancy and investigate its
pathogenesis, clinicopathological characteristics, diagnosis,
and treatment. Compared with previous case reports, we
included more comprehensive cases, and made a detailed

analysis of the definition, pathogenesis, diagnosis, treatment
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and outcome of CL. We present the following article in
accordance with the CARE reporting checklist (available at
http://dx.doi.org/10.21037/apm-20-1290).

Clinical data

This is a case of a 64-year-old male patient of Han Chinese
ethnicity. He was a retired businessman. In August 2019,
the lymph nodes on both sides of his neck were incidentally
found to be swollen (but without redness) and slightly
painful. The patient had no fever, night sweats, or weight
loss. He lived a regular life and had no family history of
genetic disease. The patient had a history of hypertension,
which was well controlled by oral antihypertensive drugs.
Physical examination showed multiple swollen lymph nodes
on both sides of the neck. The largest lymph node on the
left side was 25 mm x 14 mm in size, and the largest one
on the right side was 18 mm x 14 mm in size. They had
relatively clear borders but poor mobility and were painful
to the touch. On August 22, 2019, ultrasound revealed
multiple swollen lymph nodes on both sides of the neck and
submandibular region. On September 26, 2019, positron
emission tomography—computed tomography (PET/
CT) showed the involvement of bilateral cervical, right
submandibular, and anterior cervical lymph nodes, along
with increased fluorodeoxyglucose (FDG) uptake (Figure I).
The possibility of lymphoma was considered. On August
27, 2019, biopsies of bilateral cervical lymph nodes were
performed. Macroscopically, the lymph nodes harvested
from both sides of the neck were swollen and enlarged, with
firm texture and focal necrosis. Light microscopy showed
the normal structures of some of the right cervical lymph
nodes had been destroyed. A varying number of R-S cells
were visible in tumor tissues, and they were scattered in
the background of lymphocytes, eosinophils, plasma cells,
tissue cells, and fibroblasts. These Reed-Sternbergcells
(R-S) cells were eosinophilic and rich in the cytoplasm,
with single, double, or multiple large nuclei. The nuclear
membrane was thick and clear, the nuclear chromatin was
finely dispersed, and the nuclei were bubble-like. There
was a strongly eosinophilic large nucleolus in the center of
the nucleus, surrounded by empty halos (Figure 2). Light
microscopy of the left cervical lymph nodes showed that the
cells were relatively large and that their nuclei were round
or oval. In some cells, 2—-4 nucleoli were close to the nuclear
membrane; other cells had only 1 nucleolus, with multiple
mitotic figures (Figure 3). Immunohistochemistry of the
right-sided cervical lymphoma cells revealed the following:
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CD30, +; CD15, partially +; LMP1, +; PAXS, weakly +;
CD20, partially weakly +; Bel-2, slightly +; Bcl-6, —; CD10,
-; MUM]1, +; CD3, -; CD5, —; (CD21, CD23) follicular
dendritic network, +; BOB.1, +; Oct-2, —; C-myc, partially
+; Ki-67, +; and EBER in situ hybridization, partially
+ (Figure 4). This suggested the presence of a mixed
cellularity classical CHL-MC on the right side of the neck.
Immunohistochemistry of the left-sided cervical lymphoma
cells revealed the following: CD30, +; CD15, —-; LMP1,
partially +; Bcl-2, pardally +; CD20, +; CD79a, AXS, +; Bcl-
6, —; CD10, -; MUMI, +; CD3, —; CD5, -; (CD21, CD23)
follicular dendritic network, +; BOB.1, +; Oct-2, +; C-myc,
+; Ki-67, + (about 60%); and EBER i situ hybridization,
partially + (Figure 5). This suggested the presence of lymph
node Epstein-Barr virus (EBV)-positive DLBCL with
massive necrosis on the left side of the neck. No tumor cells
were seen in bone marrow aspirate. The final diagnosis
was CL in the bilateral cervical lymph nodes composed
of CHL-MC and DLBCL stage IA. DLBCL originated
from a non-germinal center, and its tumor involved the
left cervical lymph nodes, while the CHL-MC tumor
involved the right cervical lymph nodes. Pathological
diagnosis was particularly difficult during the diagnosis of
the CL, and the malignancies needed to be distinguished
from other subtypes of lymphoma. After multidisciplinary
discussions, the diagnosis was finally confirmed, and a
treatment plan was formulated. Six cycles of rituximab plus
cyclophosphamide, pirubicin, vincristine, and prednisone
(R-CHOP) regimen consisting of rituximab 622.5 mg on
day 1, cyclophosphamide 1,245 mg on day 2, epirubicin
116 mg on day 2, vincristine 2 mg on day 2, and
prednisolone 100 mg on days 2-6 (repeated every 3 weeks),
were started on October 9, 2019. On December 16,
2019 (after the third cycle), CT showed that there were
no swollen lymph nodes in the neck, and the treatment
response was therefore evaluated as “unconfirmed complete
response” (CRu). On March 20, 2020 (after the six-cycle
treatment was completed), PET/CT showed that the
multiple swollen cervical lymph nodes had significantly
shrank or reduced in size, and there was no increase
in FDG uptake (Figure I). The growth of tumors had
obviously been suppressed, and CR was achieved. After two
sessions of multidisciplinary discussions, two further cycles
of rituximab alone were used as maintenance treatment.
The last treatment was performed on April 22, 2020. The
patient’s tolerance and compliance were good during the
treatment, and no grade III/IV toxicities occurred. The
treatment has since been discontinued, and no obvious signs
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Figure 1 PET/CT before treatment on September 26, 2019 showed the involvement of bilateral cervical (A,B), right submandibular (C), and anterior
cervical (D) lymph nodes, along with increased FDG uptake and PET/CT after treatment on March 20, 2020 showed that the multple swollen
cervical lymph nodes had significantly shrank or reduced in size, and there was no increase in FDG uptake (E,EG,H). Arrows: location of tumor.
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Figure 2 Hematoxylin and eosin of classical Hodgkin’s lymphoma of the cervical lymph node. (A) Mixed lymphocyte, eosinophil granulocyte
and neutrophil granulocyte infiltrating the cervical lymph node (100x); (B) Hodgkin and Reed-Sternberg (RS) cells are present (400x).

Figure 3 Hematoxylin and eosin of diffuse large B-cell lymphoma of the cervical lymph node. (A) Large lymphoid cells diffusely infiltrating

the cervical lymph node (100x); (B) nucleoli and frequent mitotic figures (400x).

of recurrence were seen 9 months after the medication
was initiated. The milestone events during diagnosis and
treatment are summarized in 7Table 1.

All procedures performed in studies involving human
participants were in accordance with the ethical standards
of the institutional and/or national research committee(s)
and with the Helsinki Declaration (as revised in 2013).
Written informed consent was obtained from the patient
for publication of this case report and any accompanying
images.

Literature review

Literature review was performed by searching PubMed
using keywords including “composite”, “lymphoma”,
“Hodgkin”, and “diffuse large B-cell” to analyze the CL

cases with CHL and DLBCL components. Based on the
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retrieved articles, the sex, age, diagnosis, biopsy site, CHL
subtype, EBV status, clonal relationship between individual
components, treatment, and prognosis were systematically
analyzed.

A total of 28 CL cases with CHL and DLBCL (including
our current case) entered the final analysis (7zble 2). Among
these patients, there were 13 males and 12 females, with the
sex being unknown in 3 cases. Except for 3 patients with
unknown age, the average age of the remaining 25 cases at
the time of presentation was 51.8 years (6-79 years; median:
58 years). The lymph node was the most frequently affected
site (n=18, 64%), followed by the mediastinum (n=3),
spleen (n=3), intestine or mesentery (n=3), stomach (n=1),
heart valve (n=1), lung parenchyma (n=1), tonsils (n=1), and
subcutaneous (n=1). The CHL subtypes included nodular
sclerosis CHL (NS-CHL) (n=15, 54%), mixed cell subtypes
(n=9, 32%), and lymphocyte-depleted CHL (LD-CHL)
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Figure 4 Immunoperoxidase stain of classical Hodgkin’s lymphoma of the cervical lymph node. (A) Neoplastic cells diffusely partial positive
for CD15 (400x); (B) neoplastic cells diffusely positive for CD30 (400x); (C) neoplastic cells diffusely positive for MUMI (400x); (D)

neoplastic cells diffusely weakly positive for PAXS5 (400x).

Figure 5 Immunoperoxidase stain of diffuse large B-cell lymphoma of the cervical lymph node. (A) Neoplastic cells diffusely positive for
CD20 (400x); (B) neoplastic cells diffusely positive for CD79a (400x); (C) neoplastic cells diffusely positive for PAXS5 (400x).

(n=1, 4%). Furthermore, 7 (25%) of the 22 specimens tested
positive for EBV, among which EBV was positive in both
CL components in 5 cases, in CHL alone in 1 case, and in
DLBCL alone in 1 case. IGH gene rearrangement in six
cases (21%) showed a complete or partial clonal relationship
between these two components. Among the reported cases,
21 (75%) received chemotherapy (CHOP/R-CHOP or
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similar regimens in most cases), 6 (21%) underwent surgery,
1 (4%) received radiotherapy, and 2 (7%) were treated
with autologous stem cell transplantation. Follow-up data
were available in 22 of the 28 patients. The average follow-
up period was 19 months (range: 1-48 months; median:
14 months), during which 10 died. The average survival

time was 3 months (range: 1-6 months; median:
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Table 1 The milestone events during diagnosis and treatment of our current case

Time Event

August 2019

August 22, 2019
August 27, 2019
September 26, 2019
October 9, 2019 The first cycle of R-CHOP treatment
October 30, 2019
November 26, 2019 The third cycle of R-CHOP treatment
December 16, 2019
December 19, 2019 The fourth cycle of R-CHOP treatment
January 12, 2020 The fifth cycle of R-CHOP treatment
February 14, 2020 The sixth cycle of R-CHOP treatment
March 20, 2020
March 30, 2020

April 22, 2020

The second cycle of R-CHOP treatment

Swollen and enlarged lymph nodes were found on both sides of the neck
Ultrasound revealed multiple swollen lymph nodes on both sides of the neck and submandibular region
Biopsies of bilateral cervical lymph nodes were performed

PET/CT showed the involvement of bilateral cervical, right submandibular, and anterior cervical lymph nodes

The treatment response as evaluated by CT was CRu

The treatment response as evaluated by PET/CT was CR
The first cycle of rituximab maintenance treatment

The second cycle of rituximab maintenance treatment

PET/CT, positron emission tomography-computed tomography; CRu, unconfirmed complete response; CR, complete response.

3 months) in 4 EBV-positive cases and 15 months (range: 6—
26 months; median: 21 months) in 4 EBV-negative cases.

Discussion

In 1952, Custer was first to propose the concept of CL,
which referred to the development of more than one
histological variety of lymphoma in a single patient (2).
This definition was later extended by Hicks ez 4/. (3) and
perfected by Kim er al. (1), who described CL as a tumor
with the synchronous presence of two or more different
types of lymphoma in the same organ or anatomical site.
Most cases of CL involve two distinct types of B-cell
lymphomas, usually a low-grade B-cell lymphoma (e.g.,
follicular lymphoma and mantle cell lymphoma; or, chronic
lymphocytic leukemia and follicular lymphoma). They
have a common germinal-center B-cell precursor. The
combination of DLBCL and CHL is a rare type of CL (2).
The co-existence of CHL and nodular lymphocyte-
predominant Hodgkin lymphoma (NLPHL) has also been
reported (4).

Due to the diversity and complexity of lymphomas
and the varied causes of different lymphoma types, no
single definite mechanism has been available to explain
the pathogenesis of different types of CL. It is generally
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believed that the occurrence of CL is closely related to
immunodeficiency. It is more likely to occur in situations
of lymphoproliferative disease (e.g., Castleman’s disease),
immunosuppressive status, high-dose chemotherapy, and
multiple viral infections (5,6).

Lymphoma was thought to involve the monoclonal
proliferation of lymphocytes (including T cells, B cells
or NK cells), whereas polyclonal proliferation was often
considered to be a reactive lymphoid proliferation.
However, the emergence of CL questioned these traditional
understandings. Studies have shown that polyclonality of
a lesion is not necessarily a reactive proliferation, and two
different morphological types or phenotypes do not always
represent two different lymphomas with unrelated clones.
It has been argued that CLs represent different phases
of clonal evolution and not a coincidental simultaneous
occurrence of two unrelated lymphomas. As time elapses,
lymphomas often evolve from the small-cell type to the
large-cell type or from the follicular pattern to the diffuse
pattern (7). The transition from NLPHL to DLBCL has
also been reported (8). Some authors also believe that the
change of lymphomas with time is actually the progression
of the disease rather than a CL. In such cases, all malignant
cells will eventually become more aggressive over time as
part of their natural course. It has also been proposed that
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the histological components of a CL must have distinctly
different immunophenotypes and molecular lesions. These
controversies attest to a lack of sufficient understanding of
the pathogenesis of these lymphomas or the heterogeneity
between Hodgkin lymphoma (HL) and non-Hodgkin
lymphoma (NHL). The complex interrelationship of the
lymphoid system and its clonal evolution require further
investigation.

CL is rarely described in literature, and its description
has been limited to isolated case reports (9-12). However,
its incidence may be underestimated as sophisticated
techniques are required in the diagnosis of CL, and, due to
its inconsistent definitions, the incidence of CL reported
across different studies varies (13). A study carried out in
over 1,000 NHL cases found the incidence of CL ranged
from 1% to 4.7% (7), but depended on the experience of
clinicians and the typing systems they applied. Based on data
from patients undergoing exploratory laparotomy, Kim ez /.
concluded that the incidence of CL was 3.5% (3/84) (14).
The CL patients enrolled in Maeshima et #/.’s study
included both synchronous and successive lymphoma cases,
whereas the number of actual CL cases was small (13).

CL is extremely rare, and its diagnosis is mainly based on
morphology. According to Kim ez 4/., the most important
step in identifying CL under the microscope is to carefully
examine the diseased tissue under a low-power microscope
and search for different lesions between two involved
nodules or in abnormal nodules (14). When a lesion
affects the entire spleen or lymph nodes, some seemingly
insignificant and morphologically different sites are often
neglected. Because the more aggressive component usually
dominates, it can mask other components. These lesions are
recognized only when the original materials are reviewed
after a second biopsy reveals the presence of histological
changes. However, due to the complexity of CL components
and the wide morphological overlap between (or among) the
cells of two or more components, morphological diagnosis
alone often leads to misdiagnosis. Immunohistochemistry
can improve diagnostic specificity and identify both
clonality and cell subtypes (15). New molecular techniques
using polymerase chain reaction (PCR) to detect the
immunoglobulin heavy chain (IgH) and T cell receptor
gene rearrangement can confirm the clonality of B-cell
and T-cell components and further help diagnose CL (16).
Flow cytometry can simultaneously distinguish different
cell phenotypes and determine the clonality of different
cell populations. Demurtas er a/. successfully identified
17 CL cases in 1,332 patients with lymphomas by flow
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cytometry (17). Other reliable detection methods include
cytogenetics, fluorescence iz situ hybridization (FISH),
DNA sequencing, and cDNA microarray. Laser capture
microdissection (LCM) has particularly high accuracy (2),
and when LCM is used to evaluate clonal gene
rearrangement, chromosomal translocation, and gene
sequencing on the cells of two tumor components, it not
only increases the diagnostic accuracy but also enables
genetic research on the origin of these two different tumor
cells.

The term “CL” was initially used to describe the
presence of more than one type of lymphoma in a patient.
Today, this term is limited to the infrequently identified
phenomenon of two or more lymphoma clones with distinct
morphologies and immunophenotypes at one anatomic
site (i.e., one organ or one tissue) (18). However, some new
immunohistological and molecular biological techniques
have revealed that many so-called CLs do not necessarily
meet this definition. In fact, these “CLs” only represent two
different morphological phenotypes of a single malignant
clone, and the presence of two different morphologies or
phenotypes does not always represent two types of clonally
unrelated lymphomas (19,20). In many of these cases,
the so-called CLs may be transformed from one clone or
derived from one common precursor cell type. In most
cases, the proliferation of two different types of cells in
a CL is clonally related, suggesting they have a common
lymphoid progenitor cell. It is also possible that the two
proliferations that lead to composite injuries have different
cellular sources, as supported by IgH rearrangements
and by somatic mutations found in two clones (21).
Some composite lesions are considered to be the invasive
transformations of indolent lymphomas; however, such
clonal evolution can be regarded as disease progression
with time rather than CL. Many researchers now believe
that the definition of CL has changed, and the differences
in the immunophenotypic patterns and clones should be
identified between two lymphoproliferative lesions (22).
Histological and immunophenotyping studies support two
or more distinct lymphoid hyperplasias but cannot identify
their clonal relationship. Only the genetic rearrangement
of heavy chains and/or the cytogenetic abnormalities can be
used to distinguish the common or different origins of the
relevant pathological processes (23).

Histopathologically, HL is clearly different from NHL;
however, most studies have confirmed that most CLs with
CHL and NHL, including follicular lymphoma, mantle cell
lymphoma, DLBCL, and chronic lymphocytic leukemia,
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are clonally related (24). Somatic mutation of IGH V gene
in R-S cells, a marker of the germinal-center B cells and
their descendants, has been detected in most isolated CHL
cases (25-27), suggesting that these cells or their precursors
are derived from B cells (28). Unfortunately, we were not
able to perform further molecular biological studies on
our current case to determine whether there is a clonal
relationship between CHL cells and DLBCL cells.

It has been proposed that EBV infection has played
an important role in the pathogenesis of CL with
CHL and DLBCL. EBV infection causes primary
immunodeficiency and viremia, and further induces the
malignant transformation and proliferation of lymphocytes
through anti-apoptotic factors and cytokinins (29). EBV-
positive DLBCL in elderly patients may arise due to age-
related immune impairment caused by the progressive
deterioration of immunity (30). About 40% of solitary
CHL cases have been found to occur with EBV infection,
which might be involved in the tumorigenesis (31,32).
In contrast, the incidence of EBV-positive DLBCL is
much lower: about 8.7-11.4% in eastern Asian and <5%
in Western countries (33). Goyal er al. reviewed 21 CL
cases with CHL and DLBCL and found EBV was positive
in both components in 31% of CL cases, suggesting a
shared origin of these two components from a common
B-cell precursor (34). Due to technical limitations, we
were unable to detect the clonal relationship between
the two tumor components in our current case; however,
immunohistochemistry suggested that EBV was positive
in both the CHL and DLBCL cells, which suggests that
the two components in this patient might originate from
the same clone. Notably, clonal relatedness of two tumors
cannot be ruled out if only one type of lymphoma is
EBV-positive, because EBV infection or reactivation may
occur at the same time or after CHL transformation. As
shown by in situ hybridization and immunohistochemical
tests, EBV was negative in some CL with DLBCL and
CHL specimens, which indicates EBV infection may not
be essential for the onset of this CL type, although the
relevant mechanisms still need to be examined further.

Studies have shown that EBV infection is significantly
correlated with poor prognosis in CL patients (34,35).
According to our literature review, 10 of the 28 CL with
CHL and DLBCL patients died, 4 of whom were EBV-
positive, 4 of whom were EBV-negative, and 2 of whom
had unknown EBV status. The average survival time of
EBV-positive patients was significantly shorter than that
of EBV-negative patients (3 vs. 15 months), suggesting
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EBV infection may be an adverse prognostic factor for CL.
However, this also requires more extensive research.

The treatment strategy of CL should consider both
tumor components. Existing data indicate that the biological
behaviors of two or more components of CL are similar to
those of the solitary diseases. If different lymphomas occur
sequentially, each disease should be treated according to
its own therapeutic principles (19,36). The management of
CL with two components occurring synchronously is more
challenging: the prognosis of patients with CL depends
on the more aggressive component, and the choice of
treatment protocol is mainly based on the more invasive
histological type (37). For CL with CHL and DLBCL,
DLBCL is more invasive. Thus, the R-CHOP regimen,
supplemented with surgery, radiotherapy, and autologous
stem cell transplantation, is a reasonable strategy. If
immunohistochemistry of tumor cells suggests CD20 +,
targeted therapy with rituximab will achieve satisfactory
efficacy.

Conclusions

We reported a case of CL with CHL and DLBCL
and reviewed the relevant literature. The diagnosis of
CL is difficult and must be cautiously confirmed by
immunophenotyping and/or molecular biology tests.
Different combinations of CLs may have different natural
histories, prognoses, and therapies. A better understanding
of CL will help to optimize the treatments. In addition,
research on such cases can provide clues to the etiology and
interrelationship of the evolution of lymphoma clones.
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