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Abstract

Nodular lymphocyte-predominant Hodgkin lymphoma (NLPHL) is a rare subset of Hodgkin lymphoma (HL). It has a distinct
clinical and pathological presentation. Unlike classic HL, where the predominant malignant cells are Reed Sternberg cells, the
malignant cells in NLPHL are known as lymphocyte predominant (LP) cells, with their own unique immunohistochemistry
antigen expression and staining pattern. Based on risk stratification and staging of the disease, treatment can range from
active surveillance in asymptomatic patients with no organ compromise or bulky disease, to aggressive chemotherapeutic
agents in advanced disease. Guidelines on which of these chemotherapy regimens would offer the most benefit to our
patients are limited due to lack of randomized-controlled studies. Majority of the current prospective data on treatment
were inclusive of both HL and NLPHL. Thus, the regimens employed in treatment of NLPHL are similar to the ones used
in HL, though NLPHL is often viewed as its own distinct entity. This article aims to review the current literature and future

advances on treatment of this rare disease.
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Introduction

Nodular lymphocyte-predominant Hodgkin lymphoma
(NLPHL) is a rare Hodgkin lymphoma subtype, accounting
for only 5% of all Hodgkin lymphoma cases.' As compared to
classic Hodgkin lymphoma (cHL), NLPHL has a uniquely
different clinical and pathological presentation. Thus, the
oncological management of such patients also differs com-
pared to the cHL. NLPHL is notable for the presence of dis-
tinct malignant cells termed lymphocyte-predominant (LP)
cells. These cells express B-cell-associated antigens such as
CD20, but unlike classical Hodgkin lymphoma, they do not
typically express CD15 nor CD30. There is a lack of signifi-
cant randomized controlled studies to guide medical manage-
ment of this rare disease and management options could
consist ofaggressive combined modality treatment approaches
to observation with close surveillance. We present data from
2 cases managed at our institution and their respective out-
comes. We also aim to review the current published literature
on the various treatment options for this rare disease.

Epidemiology

NLPHL affects males more than females with a 3:1 predomi-
nance.” The age distribution is bimodal, occurring in children

and adults with a median age of 40.? There is a predilection
among first degree family members* as well as African
Americans.?

Pathology

Both cHL and NLPHL are germinal center type neoplasias.
In cHL, the malignant Hodgkin/Reed-Sternberg (HRS) are
typically present among a background of acute and chronic
inflammatory cells. Malignant LP cells of NLPHL present
among a backdrop of follicular dendritic cells, small B lym-
phocytes, and follicular T lymphocytes.® Clusters of
epithelioid histiocytes are also sometimes seen around the

'Department of Hematology & Oncology, Marshall University,
Huntington, WV, USA

2School of Medicine, California University of Science and Medicine,
Colton, USA

3Internal Medicine, University of Texas Southwestern, Dallas, USA
4Depar‘tment of Pathology, Marshall University, Huntington, WV, USA

Received May 20, 2022. Revised June 13, 2022. Accepted June 18, 2022.

Corresponding Author:

Adarsh Sidda, MD, Department of Hematology & Oncology, Marshall
University, 1400 Hal Greer Blvd, Huntington, WV 25701, USA.
Emails: dr.a.sidda@gmail.com; siddaa@marshall.edu

@ @@ Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction
and distribution of the work without further permission provided the original work is attributed as specified on the SAGE and Open Access pages

(https://us.sagepub.com/en-us/nam/open-access-at-sage).


https://journals.sagepub.com/home/hic
mailto:dr.a.sidda@gmail.com
mailto:siddaa@marshall.edu

Journal of Investigative Medicine High Impact Case Reports

Image |. Hematoxylin and Eosin stained section from involved
lymph node showing a typical “popcorn” cell characteristic of
nodular lymphocyte predominant Hodgkin lymphoma. Note the
multilobated nuclei and vesicular chromatin which is typically
seen.

periphery of the tumor. Plasma cells, eosinophils, and neu-
trophils are not typically observed. Epstein-Barr virus (EBV)
is rarely detected in NLPHL, whereas EBV has been strongly
associated in cases of cHL.® Architecture and growth pattern
of NLPHL is usually nodular, although cases of diffuse
architectural patterns or mixed patterns may be observed.’
LP cells histologically have a large, irregular, polypoid
nuclear morphology that is often described as “popcorn
cells” (Image 1). The nucleus resembles an exploded pop-
corn kernel.® Distinct histopathological variants have been
described by Fan et al® based on the immunoarchitectural
patterns of the disease. These include (1) classic nodular B
cell rich, (2) serpinginous/interconnected nodular types, (3)
nodular with predominance of extranodular LP cells, (4)
T-cell rich nodular, (5) diffuse with T cell rich backbround
(T-cell-rich B-cell lymphoma), and (6) diffuse B-cell pattern.
Among these, classic nodular B cell rich and serpinginous/
interconnected nodular types have LP cells located within
the nodules, while the other patterns have LP cells located
outside the nodules. Clinical significance of these types was
also assessed in this study. Diffuse T-cell-rich pattern and
diffuse patterns in general were shown to have more recur-
rences and early progression to diffuse large B-cell lym-
phoma. This was, however, a retrospective analysis and
further prospective studies are warranted to evaluate the
clinical impact of these patterns.

Immunophenotype

Immunohistochemistry (IHC) is an integral part of the diag-
nostic workup of NLPHL as the findings are distinct from
cHL. LP cells frequently express CD20, BLC6, CD79a, and

Image 2. The tumor cells in nodular lymphocyte predominant
Hodgkin lymphoma are strongly positive for several B-cell
markers including CD20 and Pax-5 (seen here). In contrast Reed-
Sternberg cells show very weak Pax-5 expression and are usually
negative for CD20.

other B cell markers.'” Unlike cHL, they do not express
CD15 and CD30 markers. Other IHC stains that are useful in
diagnosis are pax5 (Image 2), oct2 (Image 3), and epithelial
membra antigen (Image 4). The background cells consist of
small B lymphocytes, CD3+, CD4+, CD57+ T cells and
CD21+, and CD23+ follicular dendritic cells."' Another
useful diagnostic feature is the characteristic of PDI1/
CD279+ T-cells which form rosettes around the “popcorn”
cells (Image 5). In all, 50% of cases of NLPHL have been
described with having a BCL6 translocation. '?

Clinical Presentations

The vast majority of patients with NLPHL present with stage
I or II disease. It typically presents with painless peripheral
lymphadenopathy, most commonly in the neck or axilla. It
oftentimes presents only in a single regional lymph node sta-
tion.® The involvement of central lymph nodes is also not
common. Constitutional B symptoms such as fever, night
sweats, weight loss are also rare. This is likely due to the fact
that LP cells are not a rich source of pro-inflammatory cyto-
kines. Only 6% to 15% of cases have reported B symptoms.>
Organ involvement (liver, spleen) and bone marrow involve-
ment is rare.>'* If bone marrow is involved, it usually indi-
cates an aggressive variant.

NLPHL regularly has an indolent course; however, there
is a risk of transformation into aggressive non-Hodgkins
lymphoma (NHL) and or late illness relapse.!*!> While trans-
formation to aggressive NHL do occur in cHL, with reported
rates of transformation upto 3%,'® rates of transformation
seem to be substantially more in NLPHL with data showing
transformation risk up to 17%."”
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Image 3. A large popcorn cell nuclei is positive for Oct-2
immunostain, this is a confirmatory finding in NLPHD (Nodular
Lymphocyte Predominant Hodgkin Lymphoma).

Staging

The staging of NLPHL is conducted by utilizing the Ann
Arbor staging system with Cotswolds modifications.'® This
staging system includes clinical evaluation (history and
physical examination), laboratory studies, and positron emis-
sion tomography (PET) imaging. Since bone marrow
involvement is rare, a bone marrow biopsy is not routinely
performed for staging purposes, although persistent cytope-
nias and clinical suspicion may prompt an evaluation of the
marrow space.

Case |

A 61-year-old African American female, with a past medi-
cal history of mitral regurgitation, hypertension, hyperlip-
idemia, iron deficiency anemia, and anxiety, presented for
incidental lymphadenopathy found on a routine mammo-
gram. She denied experiencing any fevers, night sweats, or
excessive fatigue on evaluation. Notably, she did report a
70-pound weight loss over 2 years. On physical examina-
tion, left axillary adenopathy was noted. It was a painless,
fluctuant, rubbery, 4 cm mass. Another 3 cm infraclavicu-
lar/pectoral nodal mass was also palpated. The patient
underwent a chest/abdomen/pelvis computed tomography
(CT) which demonstrated left axillary and infraclavicular
lymphadenopathy. A follow-up PET/CT showed hypermet-
abolic lesions in the left axillary and infraclavicular regions
concerning for malignancy. The patient then underwent an
excisional biopsy of the left axillary lymph node with path-
ological review confirming the diagnosis of NLPHL. Given
the PET/CT findings and the presence of B symptoms
(unintentional weight loss), the patient was staged as IIb
disease. After discussion with the multidisciplinary team, it

Image 4. Epithelial membrane antigen (EMA) immunostain is
a useful stain in supporting the diagnosis of nodular lymphocyte
predominant Hodgkin lymphoma. The neoplastic cells show
membraneous and dot-like paranuclear staining in the Golgi
region.

Image 5. A useful diagnostic feature is the characteristic of
PD1/CD279+ T-cells to form rosettes around the “popcorn”
cells that characterize nodular lymphocyte predominant Hodgkin
lymphoma. In this image the large atypical cell can be seen in the
center surrounded by PD1 (+) T-lymphocytes.

was felt that the patient had wide-field/borderline bulky
disease, hence a combined modality approach including
radiation and CD20 directed therapy was utilized in man-
agement. The patient had significant mitral regurgitation,
so a doxorubicin-based regimen was not utilized due to
concerns for precipitating heart failure. Weekly Rituximab
was administered for 4 weeks. Repeat PET showed com-
plete resolution (nodes were still present but not PET avid).
The patient subsequently completed consolidation radio-
therapy. The patient has remained in remission since.
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Case 2

A 59-year-old female with a past medical history of restric-
tive lung disease, chronic venous insufficiency, and arthritis
presented for evaluation of non-tender peripheral lymphade-
nopathy. On presentation, she stated that she had felt “tiny
knots” in her neck over the past year and that they had been
enlarging only intermittently and non-bothersome. She
denied any other associated symptoms, such as fevers, night
sweats, or chills. On physical examination, multiple mobile
2 cm lymph nodes were palpated in the right and left supra-
clavicular area. Laboratory parameters did not indicate any
cytopenias. An excisional biopsy of the right supraclavicular
lymph node was performed. PET and CT scans were also
performed, which demonstrated hypermetabolic lymphade-
nopathy most pronounced within the right neck, mediastinal,
and bilateral hilar areas. The biopsy and imaging results were
consistent with Stage II NLPHL. Upon further discussion
with the patient, a decision was made to observe the patient
and to not initiate chemotherapy. A bone marrow biopsy was
not performed at this time, as it would not have changed the
management approach and patient wanted to avoid any
unnecessary procedures. A repeat CT chest/abdomen/pelvis
showed slightly enlarging neck lymphadenopathy (right
>left). However, patient continued to deny any B symptoms,
and there were no significant concerns for organ compro-
mise. Other regions including the hilar and mediastinal
lymphadenopathy had remained stable. The patient contin-
ues to remain asymptomatic and follow-up visits, laboratory
parameters, and imaging scans have also indicated stable dis-
ease. We continue to actively observe the patient.

Treatment

The overall data of various chemotherapeutic agents for
NLPHL are limited as there are no randomized-controlled
studies and very few prospective studies to guide manage-
ment. Majority of the larger studies such as the ones con-
ducted by German Hodgkin Study Group (GHSG) included
both NLPHL and cHL in their trials. It was not until 1993,
that a separate registry was created for NLPHL. Given the
presence of B cell markers, some thought leaders in the field
feel that NLPHL behaves more similar to follicular lym-
phoma than Hodgkins.!” There is also some controversy
whether currently employed standard treatment regimens
with doxorubicin, bleomycin, vinblastine, and dacarbazine
(ABVD) is adequate for treatment of NLPHL.% Risk stratifi-
cation is also essential in helping select patients who may
benefit from treatment with chemotherapy. In early stage,
non-symptomatic patients (stage A and stage I1A), a bulky
mass (=10 cm), non-contiguous stage IIA, and threatened
organ compromise confers a more adverse risk and thus
treatment with chemotherapy in combination with radiation
may be indicated. According to National Comprehensive
Cancer Network (NCCN) recommendations, treatment is
also indicated for all symptomatic stages I to IV disease.

Active Surveillance

In patients who have no significant symptoms, bulky discase
or threatened organ compromise, active surveillance may be
acceptable if the patient is comfortable deferring treatment.
Active surveillance has not been directly compared to treat-
ment in randomized controlled studies, but retrospective
studies indicate that surveillance is associated with compa-
rable long-term survival with no associated toxicities
incurred with chemotherapeutic agents. One retrospective
study of 163 patients performed at Memorial Sloan Kettering
evaluated active surveillance versus treatment in patients
who were diagnosed with NLPHL. Patients were treated
with radiotherapy alone (46%), active surveillance (23%),
chemotherapy (16%), combined modality treatment (CMT)
(12%), or rituximab monotherapy (4%). The median follow-
up was 69 months. Those who underwent active surveillance
had a shorter 5-year PFS of 77% (95% confidence interval
[CI]: 56-89) versus 87% (95% CI: 79-92; P = .017) for
patients who underwent treatment. Of note, there was no
improvement in overall survival (OS) as it was 99% for all
cohorts.?!

Stage | A and Contiguous Stage II1A

Involved site radiation therapy (ISRT) alone is adequate for
treatment of most stage IA and contiguous stage [IA NLPHL.
The largest study showing that ISRT is equally effective with
a better toxicity profile compared to CMT came from the
German Hodgkin Study Group. In this study, 229 patients
either received CMT (n = 72), extended-field RT (n = 49),
or involved-field RT (n = 108). Progression-free survival
PFS and OS rates were compared at 8 years and results were:
CMT—PFS 88.5%, OS 98.6%; extended-field RT—PFS
84.3%, OS 95.7%; and involved-field RT—PFS 91.9%, OS
99.0%. Grade III/IV acute toxicities were more often
observed in patients who received CMT.??

A U.S. study also observed the long-term outcomes of
patients treated for NLPHL. In this study, the 10-year PFS
and OS rates for stage I patients were 89% and 96%, respec-
tively. PFS and OS between involved-field RT and RT to
extended field were also similar.??

Stage IB, Stage |IB, Bulky Stage IA or
Stage IIA, and Non-Contiguous Stage
A

Patients with early-stage disease with B symptoms, tumor
size =10 c¢cm or non-contiguous nodes are generally catego-
rized as intermediate stages and are usually treated with
CMT. A retrospective study using the British Columbia
Cancer Agency (BCCA) database involved 88 patients with
carly-stage (stage 1A/1B or 2A, non-bulky disease < 10 cm)
NLPHL who had received RT alone (n = 32) or CMT (which
consisted of ABVD) (n = 56). Patients who received ABVD
in the CMT group compared with the RT alone had an
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improvement in progression-free survival (91% vs 65% P =
.0024) and OS (93% vs 84%, P = .074). Analysis from the
GHSG also showed similar findings. In this study, most
patients received 2 or 4 cycles of ABVD or ABVD-based
regimens followed by consolidation RT.%’

Treatment of NLPHL in Advanced
Stages (Stage Ill and 1V)

When treatment for NLPHL is indicated, conventional che-
motherapy +/- anti-CD20 antibody is most often utilized.
Several factors including performance status, disease bur-
den, histopathological patterns, and sites of disease should
be taken into consideration prior to initiating treatment.
There is no consensus regarding a preferred chemotherapy
regimen for NLPHL as there have been no head-to-head
comparisons. CD20-targeted regimens such as rituximab is
generally employed in combination with chemotherapy as
most cases of NLPHL express high levels of CD20 antigen.
NCCN guidelines list ABVD, cyclophosphamide, doxorubi-
cin, vincristine, prednisone (CHOP), cyclophosphamide,
vinblastine, prednisolone (CVbP), and single agent ritux-
imab as chemotherapy regimens used at most member insti-
tutions. Escalated BEACOPP has also been utilized in
patients with robust performance status or relapsed
disease.?*

ABVD regimen was retrospectively analyzed from the
BCCA database. Forty-two newly diagnosed advanced
NLPHL patients had received chemotherapy with ABVD or
ABVD-like protocols. Twenty-seven of whom received
ABVD achieved 84% 10-year OS and 75% 10-year FFTF.
Among those treated, the lymphoma recurrence rate was
~40% at 10 years.® This indicates a higher rate of recur-
rence compared to BEACOPP based regimens. This fact,
however, must be carefully weighed against the significant
acute and late onset toxicities associated with aggressive
regimens such as BEACOPP.? The largest study for support-
ing BEACOPP comes from a retrospective GHSG study of
144 patients with advanced NLPHL who mainly had received
escalated BEACOPP. Ten-year PFS and OS were 69.8% and
87.4%, respectively.'*

R-CHOP based regimens has also showed promise and
was retrospectively studied from a database of 59 patients
between 1995 and 2015. Twenty-seven of these patients were
treated with R-CHOP. Overall response rate (ORR) was
100% and complete response (CR) was 89%. The 5- and
10-year PFS were 88.5% and 59.3%, respectively.?® No
patients treated with R-CHOP experienced histologic trans-
formation at 5-year follow-up.

Rituximab has also shown good response rates with a
reduced overall toxicity profile, but survival data have shown
to be inferior compared to other regimens described. A
Stanford group phase 2 study initially conducted a study of
22 patients who received 4 weekly doses of rituximab. Due

to high recurrence rates, a maintenance phase with rituximab
every 6 months for 2 years was also utilized. ORR was 100%,
CR was 57%, with a 5-year PFS of 41.7% in patients with
only 4 initial doses and 51.9% in patients with the added
maintenance phase. In all, 29% of patients developed trans-
formation to aggressive NHL.?’

Relapses are observed in approximately 15% of patients
with a median time to recurrence of 3.7 years.?®
Transformation to a more aggressive form with B cell immu-
nophenotype are also frequently observed in the relapsed
cases. Therefore, all patients who do not respond to initial
therapy or develop recurrent disease, a repeat biopsy is nec-
essary. Treatment of relapsed disease is based on biopsy
findings, burden of disease, and prior therapy. Localized
non-transformed relapses can be treated with ISRT while
extensive disease requires systemic treatment with utiliza-
tion of a different chemotherapeutic regimen other than the
one previously employed. Subsequent relapses are often
treated with high dose chemotherapy and autologous hema-
topoietic cell transplantation (HCT). Newer clinical trials,
such as the ones being conducted by Cologne University
hospital in Germany, are looking to analyze the effectiveness
of ibrutinib and ofatumumab in relapsed cases. We are still
awaiting data from these trials. There is also a lack of high-
quality data regarding optimal treatment in cases with trans-
formation to diffuse large B cell lymphoma. Majority of the
cases are treated with high dose chemotherapy followed by
autologous HCT.

Conclusion

NLPHL remains a rare but important subcategory of Hodgkin
lymphoma. Pathological and immunohistochemical markers
denote this to be a different disease process compared to
cHL. Treatment modalities range from watchful waiting to
aggressive chemotherapy regimens. There continues to be
lack of randomized controlled studies dedicated to solely
studying the treatment outcomes for NLPHL. Current guide-
lines suggest utilization of cHL based regimens as well as
regimens used for treatment of B cell-NHL. Prospective
studies should be conducted to better optimize treatment and
outcomes.
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