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Abstract

Discordant lymphomas are defined as two or more distinct patho-
logical lymphomas occurring in the same patient. Due to the rarity
of discordant lymphomas, which is due in large part to the difficulty
in establishing the diagnosis, the literature is limited to small case
series and case reports. Consequently, guidelines on therapeutic strat-
egies are lacking. This article presented a case of primary refractory
discordant large B-cell lymphoma and classic Hodgkin lymphoma in
a young man based on cervical node and mediastinal mass biopsy,
respectively. This case illustrates the difficulty in establishing the di-
agnosis, which ultimately warranted a high index of clinical suspicion
and pursuit of multiple sequential biopsies, as well as a novel treat-
ment strategy using an immune checkpoint inhibitor.

Keywords: Discordant lymphoma; Large B-cell lymphoma; Classi-
cal Hodgkin lymphoma; Checkpoint inhibitor

Introduction

Lymphomas represent a broad category of lymphoid malig-
nancies that vary in clinical presentations and responses to
treatment. Classification of lymphomas is based on cell line-
age, morphology, immunophenotype, genetic, and molecular
features [1]. Rarely, two or more distinct pathological types
of lymphoma can occur in the same patient. Two concurrent
lymphomas are diagnosed as composite lymphomas if occur-
ring in a single tissue [2], or discordant lymphomas if existing
in different anatomical locations [3]. One lymphoma type oc-
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curring after another in a single patient is diagnosed as sequen-
tial lymphoma [4]. The identification of sequential discordant
lymphoma is challenging, as multiple separate sites of biopsy
are required, which is not routinely performed due to rarity of
this diagnosis and invasive nature of the diagnostic procedure.
Moreover, treatment remains problematic owing to the lack of
clinical guidelines. Data in the literature consist of small case
series and case reports [4, 5].

The current report describes a young patient presenting
with refractory, discordant diffuse large B-cell lymphoma
(DLBCL) and classical Hodgkin lymphoma (CHL) sequen-
tially diagnosed in a cervical node and mediastinal mass bi-
opsy, respectively. DLBCL is an aggressive neoplasm that
arises from mature B lymphocytes, characterized by the large
size of the cells and a diffuse architecture of growth [6]. CHL
is an entity characterized by the presence, within an inflam-
matory background, of Hodgkin and Reed-Sternberg (HRS)
cells, which are also of B-cell origin, but are distinguished by
a loss of B-cell gene expression, resulting in an incomplete
expression of B-cell markers [7]. In general, CHL and DLBCL
are two disease entities with differing clinical presentation
and pathological features that require different treatment ap-
proaches. Diagnosis of discordant DLBCL and CHL in this
patient required a high index of suspicion, followed by a novel
choice of therapy.

Case Report

Investigations

The patient was a 22-year-old male presenting with symp-
toms of worsening neck pain, weight loss and drenching night
sweats for 2 months. He was otherwise healthy, with no sig-
nificant medical history. There was no family history of he-
matological malignancies or disease. The physical exam was
positive for palpable adenopathy in anterior cervical lymph
node chain bilaterally, including a large hard node over the
suprasternal notch.

Computerized tomography (CT) imaging of the neck,
chest, abdomen, and pelvis confirmed the presence of neck
adenopathy and identified a large mediastinal mass. He was
found to have stage IVE disease with a pericardial effusion
and a hypermetabolic anterior mediastinal mass measuring 22
cm craniocaudally on positron emission tomography/comput-
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ed tomography (PET/CT). There was no clinical evidence of
tamponade, and ejection fraction was preserved on baseline
echocardiogram. A core needle biopsy of a left neck lymph
node revealed an aggressive large B-cell lymphoma, query pri-
mary mediastinal B-cell lymphoma (PMBL) versus DLBCL.
Figure 1 provides a summary of the complete clinical course.

Treatment

The patient underwent urgent sperm banking, followed by
initiation of dose-adjusted EPOCH-R (etoposide, prednisone,
vincristine, cyclophosphamide, doxorubicin, and rituximab)
chemoimmunotherapy. After three cycles, interval restaging
CT scans demonstrated a significant reduction in the size of
the mediastinal mass and cervical adenopathy. He completed
six cycles total of dose-adjusted EPOCH-R, having achieved
dose escalation 5, without significant complications.

An end of the treatment, PET/CT scan demonstrated
persistent disease with ongoing hypermetabolic areas in the
anterior mediastinum and bilateral parasternal lymph nodes,
consistent with Deauville 4 disease, although there was over-
all improvement in size and metabolic activity compared to
baseline imaging. As the patient was clinically asymptomatic,
a decision was made to repeat the PET/CT in 8 weeks, at which
point there was evidence of progression in metabolic activity
(Deauville 5) in the mediastinum. However, the patient had
coronavirus disease 2019 (COVID-19) infection at the time of
this assessment; consequently, he underwent repeat PET/CT 6
weeks later, which demonstrated persistent Deauville 5 activ-
ity and an increase in size of the right supraclavicular lymph
node, and increased size as well as increased F-fluorodeoxy-
glucose (FDG) avidity in bilateral internal mammary lymph
nodes, with new uptake in a mediastinal lymph node.

The patient was clinically asymptomatic throughout the
course of these serial scans and had in fact returned to his em-
ployment full time. Serial biopsies were undertaken, including:
a core biopsy of a right cervical lymph node, which was non-
diagnostic and showed scanty fragments of muscle and soft
tissue; a core biopsy of a right supraclavicular lymph node,
which was non-diagnostic and did not identify any lymph node
tissue; a right subclavicular excisional node biopsy, which
showed mostly fibrofatty tissue with scattered small foci of
benign lymphoid tissue; and finally, an excisional biopsy of
the mediastinal mass, which showed thymic tissue with nodu-
lar necrotic areas compatible with post-therapy change and no
definite viable residual lymphoma. As well, the patient’s case
was reviewed at the local institution’s multidisciplinary case
conference; he also underwent an external consultation at a
tertiary care academic center with lymphoma expertise, with
the recommendation to continually monitor for symptoms of
disease; however, no further treatment was advised.

Follow-up and outcomes

Thirteen months after completion of his last cycle of dose-
adjusted EPOCH-R, the patient reported pain over his proxi-
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mal sternum, radiating into his right shoulder and arm, with
an occasionally palpable lump. An urgent CT chest was done
and revealed growth of the mediastinal mass, at which point
a CT-guided biopsy of this mediastinal mass was undertaken
and reported initially consistent with mediastinal grey zone
lymphoma (mGZL). At this time, the patient was started on
salvage chemotherapy in the form of GDP (gemcitabine, dexa-
methasone, cisplatin), and considered for autologous stem cell
transplantation.

Following two cycles of GDP, a PET/CT scan demon-
strated minimal improvement in hypermetabolic activity at
the site of the mediastinal mass (Deauville 5b to Deauville 5a)
and was overall consistent with a suboptimal response. At this
juncture, the patient’s pathology specimens were sent to an ac-
ademic tertiary care center for external review. The diagnosis
of the first left neck lymph node (Fig. 2) was confirmed to be
DLBCL, not otherwise specified (NOS), and the second medi-
astinal mass was revised as being consistent with involvement
by CHL (Fig. 3). Tumor cells expressed programmed death
ligand-1 (PD-L1) in both biopsies.

Prior to receiving the revised diagnosis, the patient had
undergone six rounds of dose-adjusted EPOCH-R and two cy-
cles of GDP salvage chemotherapy with suboptimal response
and was being evaluated for chimeric antigen receptor (CAR)
T-cell therapy. However, an alternate therapeutic strategy
was undertaken upon receipt of the updated diagnosis, given
that chimeric antigen receptor (CAR) T-cell therapy is not
approved in this setting. Therefore, the patient’s therapeutic
course was modified and instead a compassionate access to
pembrolizumab, a programmed cell death (PD-1) blocking im-
mune checkpoint inhibitor, was requested.

Following four cycles of pembrolizumab, a repeat PET/
CT scan demonstrated a PET-partial response; consequently,
the patient underwent autologous stem cell transplant, fol-
lowed by maintenance brentuximab. The patient tolerated this
treatment well. He remains in a complete metabolic response
by PET/CT.

Discussion

The above case illustrates a young man initially diagnosed
with aggressive B-cell lymphoma on biopsy of cervical lymph
node, thought to possibly be PMBL due to the presence of con-
current mediastinal mass, whose inadequate response to typi-
cal therapy prompted further investigation and eventually led
to a diagnosis of CHL on biopsy of mediastinal mass. Current
management of advanced stage CHL involves multimodal sys-
temic therapy using a combination of doxorubicin, bleomycin,
vinblastine and dacarbazine (ABVD). Given the unusual clini-
cal course in this patient and use of a novel treatment strategy,
this case presents a number of interesting learning points.
Lymphoproliferative disorders in the mediastinum aris-
ing from a B cell may be CHL, PMBL, mGZL, or DLBCL
[8]. PMBL is a specific subtype of large B-cell lymphoma that
is characterized by the infiltration of diffuse proliferation of
large cells with clear cytoplasm and occasional HRS-like cells
[9]. It expresses pan B-cell markers, but is distinguished from
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Figure 1. Clinical-pathologic summary of events. LBCL: large B-cell lymphoma; CHL: classical Hodgkin lymphoma; DA-EP-
OCH-R: dose-adjusted EPOCH-R; DLBCL: diffuse large B-cell lymphoma; PET/CT: positron emission tomography/computed
tomography; EPOCH-R: etoposide, prednisone, vincristine, cyclophosphamide, doxorubicin, and rituximab; GDP: gemcitabine,
dexamethasone, cisplatin; CAR: chimeric antigen receptor.
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Figure 2. First instance of lymphoma shown in a biopsy of a left neck lymph node. The revised diagnosis is of a diffuse large B-
cell ymphoma of germinal center phenotype (CD10-, BCL6*, MUM1-). The architecture of the lymph node parenchyma is effaced
by sheets of large rounded lymphoid cells (H&E stain x 400). There is diffuse immunoreactivity for CD20 and PAX5, and patchy
staining for CD30 (x 200, insert: low power). There was no positivity for CD15 or CD23. Tumor cells are PDL1*. H&E: hematoxy-
lin and eosin; PDL1: programmed death ligand-1; BCL6: B-cell lymphoma 6; MUM1: multiple myeloma 1; PAX5: paired box 5.

Figure 3. Second instance of lymphoma shown in a biopsy of a mediastinal mass. The revised diagnosis is of a classic Hodgkin
lymphoma. There are scattered large cells with Reed Sternberg and Hodgkin morphology (arrows) scattered in an eosinophil rich
mixed lymphoid background (H&E stain, x 400). Tumor cells (arrows) that do not show immunoreactivity for CD20 (x 400), are
positive for PAX5 (x 400), CD30 (x 400) and negative for CD15 (insert, background inflammatory cells positive). Tumor cells are
PDL1*. H&E: hematoxylin and eosin; PDL1: programmed death ligand-1; PAX5: paired box 5.
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DLBCL with CD30, CD23 and MAL positivity [10-12]. Al-
though CHL can also be of thymic B-cell origin, it has sev-
eral distinct pathological features. CHL is diagnosed by the
pathognomonic HRS cells in a particular inflammatory back-
ground of immune cells [13]. It has a downregulated B-cell
program, with often negative CD79a, weak CD20 expression,
and often absent BOB.1 and Oct-2 [13]. Cases of overlapping
morphological and phenotypic features of PMBL and CHL are
categorized as mGZL. mGZL exists on a continuum, where
some cases have a CHL-like morphology versus PMBL im-
munophenotypes, or vice versa [13, 14]. On the genetic level,
CHL, mGZL, and PMBL share abnormalities in the REL on-
cogene, JAK2, and programmed-death ligand genes PDILI
and PDIL2 [12]. Furthermore, gene expression profiling sug-
gests significant overlap in genes that were highly expressed in
PMBL and CHL [15]. Throughout the patient’s clinical course,
DLBCL, PMBL, mGZL, and CHL were all considered, re-
flecting the biological overlap between these lymphoma types.

The distinction between composite and sequential lym-
phomas is not always clear in clinical practice [16]. Early se-
quential lymphomas may be hidden composite lymphomas,
with the second component only discovered after treatment
failure. As previously reported in a retrospective case series,
the low incidence of composite lymphomas may be under-
estimated among refractory and early relapsing patients, for
whom a second biopsy is rarely performed [5]. In the current
case, the patient initially presented with concurrent mediasti-
nal disease with neck adenopathy but did not undergo further
biopsies until he had persistent disease despite treatment. It
is thus unknown if the mediastinal mass at the initial presen-
tation already contained CHL. The serial PET imaging and
non-diagnostic biopsies underscore the high degree of clinical
suspicion required to pinpoint the diagnosis. In retrospect, two
clues throughout the patient’s disease course suggested that his
case was disparate from his initial diagnosis of diffuse large
B cell lymphoma or primary mediastinal B cell lymphoma: 1)
persistent PET-positive disease after dose-adjusted EPOCH-R
therapy, which is typically associated with an overall response
rate of 92% [17, 18]; and 2) the patient was clinically asymp-
tomatic for nearly 1 year despite the radiographic presence of
persistent disease, which is more in keeping with CHL than
persistent aggressive B cell lymphoma [19, 20].

When two lymphoma types are present in the same pa-
tient, the therapeutic strategy needs to consider both discase
components and is generally geared towards the more aggres-
sive lymphoma subtype [3, 21]. Discovery of the coexisting
CHL pathology was crucial for the treatment of this patient,
as he was being considered for CAR T-cell therapy following
suboptimal response to conventional salvage chemotherapy in
the form of GDP. However, CAR T-cell therapy is not cur-
rently approved for Hodgkin lymphoma; consequently, this
course of action would have predisposed the patient toward
undue risk without disease control [22].

Patients with composite DLBCL and CHL reported in the
literature have been treated most frequently using a DLBCL-like
therapy, consisting of R-CHOP (rituximab, doxorubicin, meth-
ylprednisolone, cyclophosphamide, vincristine), or its modified
successor, dose-adjusted EPOCH-R, as used in this case [16,
23, 24]. A few cases are reported to be treated with CHL-like
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therapy with ABVD or escalated BEACOPP (methylpredniso-
lone, doxorubicin, cyclophosphamide, procarbazine, etoposide,
bleomycin, vincristine) depending on the stage of disease [16].
One patient was treated with R-CHOP followed by R-ABVD,
after discovering the CHL component in a second biopsy [5].
In most of the recently reported cases, patients achieved com-
plete response after one chemotherapy regimen or after salvage
therapy followed by autologous stem cell transplant [5].
Pembrolizumab is a monoclonal antibody that targets
PD-1 receptors and blocks immune-suppressing ligands (PD-
L1/2) to reactivate immune responses against tumor cells [25].
Using this immune checkpoint inhibitor therapy has been
shown to be safe and effective in the treatment of relapsed
or refractory (r/r) CHL, which is known to overexpress PD-L
as a way to escape immune surveillance [26]. Consequently,
pembrolizumab was approved in 2017 by the Food and Drug
Administration (FDA) and Health Canada for r/r CHL [27]. In
a multicohort phase 1b study, the therapeutic benefit of PD-1
blockade is more variable in non-Hodgkin lymphoma (NHL),
with overall response rate 48%, 12%, and 50% for r/r PMBL,
DLBCL, and “other” NHL, respectively [28]. The patient’s re-
fractory disease was primarily located in the mediastinum and
consistent with CHL, making pembrolizumab a reasonable
choice of therapy. This represents the first case of discordant
lymphoma treated with an immune checkpoint inhibitor, pem-
brolizumab, with a favorable overall outcome. Although this is
a single case study with limited duration of follow-up, it high-
lights a novel treatment strategy that warrants further research.

Learning points

This case underscores the importance of maintaining a high in-
dex of clinical suspicion for discordant lymphomas in cases of
refractory or early relapsed lymphoma. Moreover, establishing
the diagnosis of lymphoma rests on close collaboration with
colleagues subspecialized in hematopathology, particularly in
instances of an atypical clinical course. Finally, this experience
suggests that pembrolizumab may be an effective treatment
to consider for relapsing/refractory composite or discordant
DLBCL and CHL.
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