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Abstract

Recent updates have detailed how patients with nodular lymphocyte-predominant Hodgkin lymphoma (NLPHL) may be
better risk stratified using prognostic scoring systems. Most patients with NLPHL present with early-stage disease and have
an indolent disease course. To reflect these differences from classic Hodgkin lymphoma, nomenclature has been updated
to recognize nodular lymphocyte-predominant B-cell lymphoma as an alternative to NLPHL. The Global NLPHL One Work-
ing Group have published their pivotal dataset in 2024 which challenges the prognostic significance of variant immunoar-
chitectural (IAP) patterns and proposes a new prognostic scoring system. Key identified prognostic factors include age >45
years, stage IlI-1V disease, hemoglobin <10.5 g/dL and splenic involvement. After multivariate analysis, variant IAP was not
shown to be associated with inferior outcome. As most patients with NLPHL have excellent long-term survival, identifying
patients where treatment de-escalation is appropriate will help to minimize toxicity. De-escalation strategies include ob-
servation after fully resected stage | disease, active surveillance, anti-CD20 antibody monotherapy, radiotherapy in early-stage
disease, and avoiding anthracycline- or bleomycin-containing chemotherapy regimens. Evidence supporting the use of nov-
el therapies remains limited with disappointing results from a recently published study of ibrutinib in patients with relapsed
NLPHL. Hopefully, future trials will investigate novel agents such as checkpoint inhibitors, T-cell engaging antibodies and
chimeric antigen receptor T-cell therapy.

Introduction

Nodular lymphocyte-predominant Hodgkin lymphoma (NLPHL)
is a rare, indolent lymphoma traditionally considered a sub-
type of Hodgkin lymphoma. But it differs from classic Hodgkin
lymphoma (cHL) with the malignant cells of NLPHL expressing
B-cell antigens and most patients presenting with early-stage
disease. Most patients experience excellent long-term sur-
vival despite the ongoing possibility of relapsel? To reflect
these differences, the International Consensus Classification
(ICC) of Mature Lymphoid Neoplasms has adopted the term
nodular lymphocyte-predominant B-cell lymphoma (NLPBL).
The 5% edition of the World Health Organization classification
of hematolymphoid neoplasms continues to use the term
NLPHL to align with ongoing trials and research whilst rec-
ognizing NLPBL as an acceptable alternativel?

This review aims to integrate advances in our understand-
ing of molecular and genetic changes seen in NLPHL,
prognostication with a summary of the recently proposed
LP International Prognostic Score (LP-IPS), as well as an
updated review of the evidence supporting various treat-
ment regimens depending on stage, disease bulk, and risk
factors present.

Epidemiology

Nodular lymphocyte-predominant Hodgkin lymphoma com-
prises only 5-13% of cases of HL.*®* There is a significant
male predominance in Caucasians with 75% of patients
being male, whilst this is less pronounced amongst other
racial groups such as Black Americans where the male to
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female ratio is 1.2:1.5- NLPHL may occur at any age whilst
in adults the median age of patients is between 35 to 40
years.®® There is an increased risk of NLPHL in relatives
of patients with NLPHL where germline alterations, such
as deletion of the NPAT gene, may contribute*" Immune
dysregulation might be important as associations with
autoimmune lymphoproliferative syndrome and Herman-
sky-Pudlak type 2 syndrome have been described.?® Certain
human leukocyte antigen (HLA) subtypes may predispose
patients to antigenic stimulation and lymphomagenesis
as shown in an association between Moraxella catarrhalis
infection and HLA-DRB1*04/07.*

Clinical presentation

Most patients with NLPHL have limited-stage disease. Stage
| or Il disease is seen in approximately 75% of patients.?
Bulky disease of 210 cm is uncommon, present in only
1-2% of cases, whilst bulky disease =25 cm, which remains
an adverse prognostic marker, is seen in up to 40%.5%
Typically, patients present with painless lymphadenopathy
more commonly affecting peripheral lymph nodes, such
as cervical or inguinal lymph nodes. A mediastinal mass
is found in only 2-7% of patients compared to 60% of pa-
tients with cHL*"" Constitutional symptoms are present in
15-20% of patients.! Extranodal involvement is uncommon
with splenic involvement in 5%, hepatic involvement in
2-3%, and bone marrow involvement in 1-2% of patients™

Diagnosis

Morphology and immunophenotype
The morphology and immunophenotype of NLPHL are sum-
marized in Table 1. The immunophenotype of LP cells helps
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to differentiate NLPHL from other disorders such as cHL.
It is important to correlate the histologic findings with the
clinical presentation as the presence of particular variant
immunoarchitectural patterns (IAP) or possible disease
transformation may influence treatment decisions, espe-
cially in the setting of aggressive clinical features. Figure 1
demonstrates typical histologic findings of a lymph node
affected by NLPHL.

Variant immunoarchitectural patterns

The microscopic appearance of lymph node specimens
can vary significantly between cases of NLPHL with differ-
ences in the degree of nodularity, distribution of LP cells,
and background cell infiltrate. Fan et al. described six IAP
(patterns A to F) to capture this, establishing typical (A and
B) and variant (C to F) growth patterns® In 75% of patients,
a typical IAP is found where LP cells are predominantly
found within B-cell rich nodules either in a “classic” nod-
ular pattern (pattern A) or a serpiginous / interconnected
nodular pattern (pattern B).

Variant IAP include cases where a variant growth pattern
(patterns C-F) is present either as a major (>50% of lympho-
ma area) or minor (<50% of lymphoma area) component.®
These IAP variants differ due to: prominent extranodular LP
cells (pattern C); a predominant background of reactive T
cells, either in nodules (pattern D) or diffusely (pattern E);
or a B-cell-rich background but lacking the classic nodular
pattern (pattern F). For a more detailed summary of the
characteristics of each IAP, refer to Online Supplementary
Table S1.

Recently, the Global NLPHL One Working (GLOW) Group
published a large international retrospective study where
916 patients had available pathology to assess IAP.2 A higher
proportion of stage Ill or IV disease was noted in patients
with IAP D and E whilst those with IAP F predominantly
had early-stage disease and have a good prognosis.? More

Table 1. Summary of morphological and immunophenotypic features of nodular lymphocyte-predominant Hodgkin lymphoma.

Morphology

Effacement of normal lymph node architecture with a nodular infiltrate.

Infiltrate with small B lymphocytes, histiocytes, macrophages with scattered large LP cells.

Background lacks eosinophils, T cells or plasma cells typical of cHL.

LP cells, large malignant cells of NLPHL, have a single multilobulated nucleus.

PD1+* T cells commonly form a rosette around LP cells.
Immunohistochemistry
Nodular pattern highlighted by stains for FDC, i.e., CD21, CD23.

Important to identify nodularity. Purely diffuse cases lacking FDC or nodularity are not considered NLPHL and are consistent with THRLBCL

or transformation to DLBCL.

Epstein Barr virus typically absent in NLPHL, whilst often found in cHL.*

Immunophenotype
Immunophenotype of LP cells helps to differentiate it from cHL.

LP cells are positive for B-cell antigens (CD19, CD20, CD22, CD79a), CD45 and BCL6, and lack CD15 and CD30.*

LP cells: lymphocyte-predominant cells; cHL: classic Hodgkin lymphoma; NLPHL: nodular lymphocyte-predominant Hodgkin lymphoma; FDC:
follicular dendritic cells; THRLBCL: T-cell / histiocyte-rich large B-cell lymphoma; DLBCL: diffuse large B-cell lymphoma.
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Figure 1. Characteristic histologic images of lymph node sections in patients with nodular lymphocyte-predominant Hodgkin
lymphoma. Hematoxylin and eosin stain of a lymph node with partial effacement by nodular lymphocyte-predominant Hodgkin
lymphoma, pattern A (B-cell rich nodular), at 5x magnification (A) and at 60x magnification (B) with lymphocyte-predominant (LP)
cells peppered among small mature lymphocytes. (C) Immunohistochemistry for OCT2 shows accentuated nuclear staining of LP
cells within B-cell rich nodules with weaker staining of small mantle-type B cells. (D) In comparison to (C), OCT2 staining in an
area of growth pattern E demonstrates nuclear staining of LP cells diffusely scattered in a milieu composed of predominantly

mature T cells and histiocytes.

recently, pattern F has not been grouped with the other
variant patterns with more adverse features.

Biology

Efforts have been made to better understand the tumor
microenvironment (TME) of patients with NLPHL and
its correlation with clinical outcomes.?® Hartmann and
colleagues used immunohistochemistry (IHC) staining to
characterize the tumor cells and TME in lymph node sam-
ples. In 96% of patients, PD1-positive follicular T-helper
cells formed rosettes around tumor cells indicating their
important role in NLPHL.

Younes and colleagues analyzed the TME by comparing
lymph node biopsies from patients with NLPHL and T-cell
/ histiocyte-rich large B-cell lymphoma (THRLBCL).”
Using highplex imaging and spatial profiling at the sin-
gle cell level, they demonstrated a distinct difference in
composition, distribution and interaction of TME B and T
cells between typical and variant NLPHL and THRLBCL.
This validates the current way of classifying NLPHL and
suggests an increased monocyte / macrophage content

may distinguish THRLBCL from variant pattern E NLPHL.
Beyond the routine staging tests, molecular or genomic
testing are currently limited to the research sphere. Mo-
lecular testing has identified common mutations in NLPHL
tumor cells in signaling pathways such as JAK/STAT.??
Gene expression profiling via microdissection of tumor
cells has demonstrated significant similarity in the genes
expressed in both NLPHL and THRLBCL suggesting they
are closely related diseases.?*?% This has been confirmed
on comparative genomic hybridization.?®
Next-generation sequencing (NGS) of immunoglobulin
heavy chains (IgH) has been used to characterize the clonal
evolution of tumor cells at relapse or transformation to
high-grade B-cell NHL.?” Common features of patients
with transformed disease include older age, IgD negativity,
higher clonality of both LP cells and background B cells
more akin to B-cell NHL, and a lack of the characteristic
IgH rearrangement seen in most patients with NLPHL.

Differential diagnosis
Table 2 summarizes the key differential diagnoses and
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the differences in morphology, background cells and
immunohistochemical stains.

Staging and work-up

In the patient’s case history, a key point to note is the
presence of constitutional symptoms. Routine blood
tests should include lactate dehydrogenase (LDH) and
viral serology for hepatitis B and C and human immuno-
deficiency virus. A bone marrow biopsy is not routinely
required due to the low rate of bone marrow involvement
and the ability of a positron-emission tomography-com-
puted tomography (PET/CT) scan to sensitively detect
bony disease.?8?°

A PET/CT scan highlights involved lymph nodes and ex-
tranodal sites of disease. Bulky disease is defined as a
nodal mass of =10cm. Staging uses the Ann Arbor stag-
ing system whilst patients may be stratified into risk
groups as applied by the German Hodgkin Study Group
(GHSG).*° The GHSG uses stage and risk factors such as
a large mediastinal mass, extranodal disease, erythrocyte
sedimentation rate (ESR), and number of nodal areas to
stratify patients into early, intermediate, and advanced
stages.

An excisional lymph node biopsy is highly recommend-
ed over a core biopsy wherever possible. A larger tissue
sample allows for identification of LP cells and enables
sufficient IHC stains to differentiate NLPHL from LRCHL.
Also, excluding transformation is important, and differ-
entiating NLPHL, especially pattern E, from THRLBCL may
be difficult as nodularity may not always be evident in a
small biopsy.

Table 2. Differential diagnosis.

NLPHL

Approx. 75% limited stage.
Painless cervical / inguinal
lymphadenopathy.
Advanced stage, B
symptoms rarer.

Clinical features

Nodular (in part at least).

Lymphocyte rich classic T-cell / histiocyte-rich
Hodgkin lymphoma

Similar presentation to
NLPHL.
Often early-stage, lacks B
symptoms, non-bulky
disease.

Often nodular; can be
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Prognosis

Patients with NLPHL typically have a more favorable prognosis
than patients with cHL with the disease usually following
an indolent course despite the risk of ongoing relapse and
transformation® As most patients present with limited stage
disease, limited field radiotherapy leads to survival often
comparable to the general population.® Large population
studies show that stage IlI-1V disease and older age (>60-70
years) are associated with inferior outcomes.®*

Most patients with NLPHL have excellent long-term survival
with a10-year progression-free survival (PFS) rate of 70-75%
and a 10-year overall survival (OS) rate of approximately
90%.2*2 However, approximately 20% of patients experience
relapse at a median time of 3-4 years.*? Of those who relapse,
approximately 20% occur more than ten years from diagno-
sis.® Conversely, up to around 30% of those who relapse do
so early within the first 24 months after diagnosis.® In the
GHSG analysis of patients treated in the HD7 to HD15 trials,
these patients had a significantly poorer outcome with a
10-year OS of 471% compared to 95.9% in those who relapse
more than 24 months after initial diagnosis.*?

Risk stratification of patients is important to optimally bal-
ance efficacy and toxicity. Minimizing late effects is vital as
the GLOW dataset showed a low 10-year lymphoma-specific
death rate of 3.3%.2 This risk increases for older patients
>60 years and in those who experience disease relapse,
especially in those who relapse early.?®? Treatment-related
toxicity, including secondary malignancies, and non-lympho-
ma deaths outnumber deaths from lymphoma, highlighting
the importance of treatment selection.?32-3%

Progressive
transformation of

large B-cell lymphoma germinal centers

Persistent, asymptomatic
lymphadenopathy.
Link with autoimmune /
chronic inflammatory
disorders.

Majority advanced stage.
Approx. 50% B symptoms.

Usually diffuse.

Malignant cell may =1 enlarged follicle (3-5x

Morphology LP cells. diffuse. resemble LP or HRS cell, larger than reactive follicle).
HRS cells. ) No LP cells.
immunoblast, centroblast.
Small B lymphocytes, N

Background histiocytes, FDC, PD1* T~ Small lymphocytes. CD8" T cells, Small B cells replace

macrophages, lacks FDC. germinal center.
lymphocytes.

CD20 + - +

CD15 - + -

CD30 - + —/+ Not applicable.

CD79a + - +

CD45 + - +

NLPHL: nodular lymphocyte-predominant Hodgkin lymphoma; LP cells

Hodgkin/Reed Sternberg; -/+ : minority of cases positive.

: lymphocyte-predominant cells; FDC: follicular dendritic cells; HRS:
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The effect of variant IAP on prognosis has recently been
challenged. Although analyses from the GHSG (reporting
5-year PFS and relapse rates) and a UK group showed that
variant IAP were associated with a worse outcome in both
children and adults with NLPHL, longer term follow-up
from the GSHG of 86 months did not show any difference
in PFS between AB and non-AB patterns.®3*¢* There was
a poorer PFS of statistical significance in patients with
patterns D/E.*®* The GLOW Group’s dataset of 916 patients
with available pathology further challenges the notion that
variant IAP is negatively associated with outcome.? On mul-
tivariant analysis (MVA), there was no association between
IAP, PFS, or OS once adjustment for other prognostic fac-
tors had been made. However, variant E was linked with
a higher risk of transformation to aggressive NHL (hazard
ratio [HR], 1.81; P<0.05).?

A number of groups have developed prognostic scores to
risk stratify patients. The GHSG correlated clinical and
laboratory results, including IAP pattern, with outcome in
423 patients® A prognostic score was based on factors
assessed by MVA including variant IAP, male gender, and
low serum albumin (<4 g/dL)® This score has not been
widely utilized in guidelines to inform treatment choice.
The LP-IPS has been proposed by the GLOW Group who
showed on MVA that age 245 years, stage IlI-1V, hemoglo-
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bin <10.5 g/dL, and splenic involvement were the most
predictive markers of PFS. Higher scores on the LP-IPS
correlate with a poorer PFS (HR, 1.52), OS (HR, 2.31), in-
creased transformation (HR, 1.41), and lymphoma-related
death (HR, 2.63).2 In the future, this score may help to guide
treatment de-escalation or intensification and inform the
design of future prospective trials.

Assessing for relapse and
transformation to aggressive non-
Hodgkin lymphoma

Patients with NLPHL refractory to initial treatment or those
who experience relapse after initial therapy should have a
repeat excisional biopsy to re-establish the diagnosis and
assess for transformation, most commonly to THRLBCL
or to DLBCL. Furthermore, FDG-avid lymph nodes on a
PET/CT scan may, in fact, represent reactive lymph nodes
including those with progressive transformation of germi-
nal centers. Transformation to aggressive NHL occurs in
2-17% of patients.®®3° Splenic involvement, variant E IAP,
and prior chemotherapy are risk factors for transforma-
tion.*** Relapse of NLPHL and disease transformation can

Stage I —
Stage I/11 Stage I11I/IV
fully resected g g
A \
A 4
. Asymptomatic
Observe RT ) # of sites ) Low volume
Disease location )
Bulk No extranodal disease /
bulk
No B symptoms
YES NO
y A/ \A
Patient keen to Ext dal di
Low volume Stage I or IIA <2 B symptoms or not Watch and Wait B Symptomns
No extranodal sites suitable for RT VA'nemIlZP
disease / bulk AR
YES NO
4 4 4 / \A
Chemotherapy*
R-CVP /R-CHOP / BR Ch;{ré(;_tllg;:;py Chemotherapy*
Observe RT 6 cycles or R-ABVD R-CVP/BR
R-ABVD 4 cycles or - 6 cycles
R-ABVD 2-4 cycles + RT Y

Figure 2. Proposed treatment algorithm. “Number of; R-CVP: rituximab, cyclophosphamide, vincristine, prednisolone; R-CHOP:
rituximab, cyclophosphamide, doxorubicin, vincristine, prednisolone; BR: bendamustine, rituximab; R-ABVD: rituximab, doxoru-
bicin, bleomycin, vinblastine, dacarbazine, RT: radiotherapy; IAP: immunoarchitectural pattern. *Recommendation that number
of cycles of chemotherapy is discussed at a multidisciplinary team (MDT) meeting.
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occur many years after the initial diagnosis and long-term
follow-up of patients is important.

Management

The treatment algorithm proposed by the authors is shown
in Figure 2. It aims to consolidate the current recommen-
dations from various international guidelines and expert
groups.

Active surveillance

As patients with NLPHL often follow an indolent course,
active surveillance may be considered in select patients
with early or advanced stage disease who are asymptomatic
and have low tumor bulk. This has been adopted from the
approach to low-grade B-cell lymphomas. Despite the lack
of randomized data to compare active surveillance with
treatment in patients with early-stage NLPHL, results from
retrospective analyses suggest that active surveillance is
a reasonable strategy for patients unsuitable for RT and in
those without extranodal or bulky disease.

A retrospective study by the Lymphoma Study Associa-
tion included 114 patients (stage |, N=67; stage Il, N=37,;
advanced stage, N=10) who were observed.*? Of these pa-
tients, 65 patients progressed with a median PFS of 56.4
months. At relapse, 8 patients continued with observation
alone whilst the remainder received RT, rituximab either
alone or with RT, chemotherapy or combined modality
treatment (CMT).

A report from the Memorial Sloan Kettering Cancer Center
(MSKCC) included 37 patients who underwent active sur-
veillance (early-stage, N=23; advanced-stage, N=14).** Only
10 patients (27%) progressed and 9 received treatment at
a median time to treatment of 61 months. Bulky disease
and extranodal disease were associated with a shorter
PFS. Further supporting data come from an analysis of
the National Cancer Database, where 68 patients under-
went active surveillance with no difference in OS between
patients who underwent active surveillance compared to
initial treatment (HR, 0.71; P=0.41).4445

Fully resected stage |

In adult patients where a single involved lymph node is fully
excised, active surveillance is often employed. Treatment
with involved-site radiotherapy (ISRT) to reduce the risk of
relapse may be considered. A multi-center retrospective
analysis by the International Lymphoma Radiation Oncology
Group (ILROG) assessed outcomes of patients with stage
| to Il disease.® Of the 32 patients who were observed af-
ter excisional biopsy, 25 patients had complete resection
without any remaining lymphoma with a 5-year PFS of
791%. Patients who were observed, including those without
complete excision, had a 5-year OS of 80.8%. In 4 patients
initially observed whose lymphoma later relapsed, 3 had
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advanced stage at relapse.

Treatment of stage 1/II disease
appropriate for radiotherapy

In patients with early-stage NLPHL, ISRT is an effective
treatment strategy that offers equivalent outcomes to
chemotherapy or CMT in many patients with stage IA or
IIA disease.®*#¢-%¢ However, data from the British Columbia
Cancer Agency suggest that apart from patients with stage
IA disease, patients with early-stage NLPHL have superior
outcomes with CMT compared with RT alone.*®

There is variation in practice in treating early-stage disease
beyond stage IA. The GHSG separates patients with stage
IA disease without risk factors, for whom they recommend
ISRT, from all other patients with early or intermediate
stage disease (stage I/Il) for whom they recommend CMT.*®
Stage and risk factors (large mediastinal mass, extranodal
disease, elevated ESR or =3 nodal areas) are used to cat-
egorize patients.*® This informs the European Society of
Medical Oncology’s recommendations whilst the National
Comprehensive Cancer Network supports ISRT alone for
many of these patients.®>%" Discussing these cases at a
multidisciplinary team meeting with hematologists and
radiation oncologists is crucial.

In terms of outcomes in patients with early-stage NLPHL,
a large retrospective analysis by the ILROG group exam-
ined adult patients with stage | or Il NLPHL who received
all forms of treatment from 1995 to 2018.* There were 307
patients with stage | and 252 patients with stage Il disease.
At five years, the PFS and OS were equivalent in patients
who received RT (911% and 99.4%) or CMT (20.5% and
99.4%), respectively. These findings mirror the results of a
GHSG analysis which looked specifically at patients with
stage IA NLPHL and found that, at eight years, PFS and OS
were comparable for patients treated with involved-field
RT (IFRT) or CMT.47

Patients with stage Il NLPHL may be suitable for ISRT, but
in those with more extensive disease or adverse prognostic
features, CMT or chemotherapy alone may be considered.
A number of retrospective analyses suggest patients with
stage Il NLPHL have an inferior PFS compared to patients
with stage 1.%¢52 In the ILROG analysis, patients with stage
Il disease and only 2 sites of disease still achieved excel-
lent disease control with RT alone. Conversely, patients
with >2 sites of disease had a worse PFS with RT alone.
The outcome of CMT was unaffected by number of sites,
suggesting patients with >2 sites may benefit from inten-
sification of therapy. For non-contiguous stage Il disease,
there was no difference on univariate analysis between
RT or CMT.

Minimizing the risk of coronary artery disease, lung fibrosis
and secondary cancers should be considered when select-
ing RT as more patients die from complications of therapy

Haematologica | 109 November 2024
3481



REVIEW ARTICLE - NLPHL: biology, risk stratification, and treatment

than of lymphoma.®4647 Efforts to minimize toxicity include
de-escalation of the radiotherapy field, with ISRT offering
equivalent 5-year PFS and OS rates to extended-field or
IFRT.*® The recommended dose of RT is 30 Gray (Gy) in
1.8-2 Gy fractions which has been adopted from the dose
used in cHL.®" In the future, lower doses of RT to further
reduce toxicity, such as 4 to 24 Gy, which are very effective
in low-grade lymphoma, may be assessed.

Treatment of early disease
inappropriate for radiotherapy and
advanced stage disease

Anti-CD20 antibody treatment

Rituximab is now commonly incorporated into chemotherapy
regimens in patients with NLPHL. Encouraging efficacy of
rituximab as monotherapy in the relapsed setting led to its
assessment in newly diagnosed patients.®®* A GHSG report
details 28 patients with newly diagnosed stage IA NLPHL
who received 4 doses of weekly rituximab at 375 mg/m?2.%*
Compared to outcomes offered by more definitive thera-
pies such as RT or CMT, rituximab monotherapy led to a
poorer 10-year PFS of only 511% but a 10-year OS of 91.1%
as patients responded to therapies at relapse.®** Due to the
shorter PFS with rituximab, it is typically not recommend-
ed as first-line treatment over RT, chemotherapy or CMT.
Rituximab in patients with advanced stage disease has been
investigated in a phase Il study that also explored rituximab
maintenance in patients with both newly diagnosed and
relapsed disease.*® The rituximab group received 4 weekly
doses only whilst the maintenance group received rituximab
weekly for four weeks every six months for two years. In
patients with newly diagnosed NLPHL (N=21), the 5-year
PFS was 41.7% in the rituximab induction alone group and
a non-significant increase was seen in the maintenance
rituximab group of 51.9%. OS remained excellent despite
the relapse rate.

The additive benefit of rituximab to chemotherapy regi-
mens such as ABVD (doxorubicin, bleomycin, vinblastine
and dacarbazine), CHOP (cyclophosphamide, doxorubicin,
vincristine and prednisolone) or CVP (cyclophosphamide,
vincristine, prednisolone) is difficult to quantify due to
the lack of randomized trials. However, to limit long-term
toxicities from agents such as bleomycin or anthracy-
clines, rituximab may add efficacy to regimens such as CVP
whilst adding minimal toxicity. Retrospective data from the
Fondazione Italiana Linfomi (FIL) group suggests adding
rituximab to chemotherapy significantly improves PFS in
patients with stage Il to IV disease compared to chemo-
therapy alone.®® The 5-year PFS was 72.7% in patients who
received chemotherapy compared to 89.6% in those who
received immunochemotherapy. Outcomes with R-ABVD
were equivalent to those of R-CHOP.*®
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Chemotherapy

Due to the rarity of NLPHL, there are few prospective trials
to guide treatment selection and much of the data is retro-
spective. There is significant variation in the choice of che-
motherapy regimens in patients with both early and advanced
stage NLPHL. Table 3 outlines the data supporting various
chemotherapy regimens used to treat adults with NLPHL.
Traditionally, regimens for cHL have been used as patients with
NLPHL were included in prospective Hodgkin trials.®? Intensive
regimens such as escalated BEACOPP (bleomycin, etoposide,
doxorubicin, cyclophosphamide, vincristine, procarbazine,
prednisone) are not typically recommended considering the
generally indolent nature of NLPHL, as well as the risk of
significant treatment-related toxicities, such as secondary
malignancies and increased non-lymphoma deaths.*?

When CMT is given for early / intermediate stage disease,
treatment includes either 2 cycles (for early stage) or 4
cycles (for intermediate stage) of ABVD plus RT resulting in
10-year PFS and OS rates of 79.7% and 93.3%.°2 There are,
however, concerns about long-term toxicity from bleomycin,
anthracyclines and radiotherapy. Omission of radiotherapy
following ABVD results in inferior disease control.®®

Efforts to reduce treatment in patients with early-stage
NLPHL includes using PET to guide therapy. A retrospective
report from the British Columbia Cancer Agency (BCCA)
included 99 patients, with 63 patients treated in the PET
era.®’” After 2 cycles of ABVD, a restaging PET scan was per-
formed (iPET2).5” PET negative patients had 2 further cycles
of ABVD (later changed to AVD like in the RATHL trial) whilst
PET positive patients received involved-node RT at 35 Gy.%8
Of 49 patients who underwent iPET2, 82% were PET nega-
tive. The 5-year PFS in the PET-adapted group was 92% for
PET-negative patients and 80% for PET-positive patients.®’
No relapses occurred in patients with stage Il disease who
were iPET2 negative and received chemotherapy alone.
Conclusions as to whether chemotherapy alone is as effec-
tive as CMT are difficult to make due to the retrospective
nature of many analyses. In the ILROG report, a smaller co-
hort of 47 patients received chemotherapy alone but had a
lower 5-year PFS compared to CMT at 77.8% versus 90.5%.%
However, this group included higher risk patients with an
increased rate of B symptoms and extranodal disease. Sim-
ilarly, a retrospective French report by Garciaz et al. showed
that 4 cycles of R-ABVD achieved a 5-year lymphoma-free
survival of 80% in 24 patients (early-stage, N=12).5°

When treating patients with advanced stage disease, che-
motherapy in combination with an anti-CD20 antibody is
typically given. Consolidative radiotherapy may be con-
sidered where there is concern of persistent lymphoma.
Identifying patients at higher risk of relapse or with adverse
prognostic markers allows selection of patients who may
benefit from anthracycline-containing regimens such as
R-CHOP. High-risk features include B symptoms, bulky dis-
ease, extranodal involvement (splenic, liver, bone marrow),
and mediastinal disease.3"33:60€
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As NLPHL is a CD20-positive B-cell lymphoma, in addition
to concerns about the ongoing risk of relapse and trans-
formation, R-CHOP has been employed in patients needing
systemic therapy either alone or in combination with IFRT. A
retrospective analysis from MD Anderson details 27 patients
treated with R-CHOP, 11 with early-stage disease, and 16
with advanced stage disease.®? The 5- and 10-year PFS were
88.5% and 59.3%, respectively. In patients with early-stage
disease, there was no difference in PFS between CMT, che-
motherapy alone or RT alone but numbers were very small.
When patients with advanced stage disease (stage I11/1V) were
considered alone, the 5- and 10-year PFS were both 85.7%.
In comparison to R-CHOP, there are concerns about a pos-
sible higher risk of relapse and high-grade transformation in
patients with advanced stage disease who receive ABVD.®®
However, the addition of rituximab to ABVD (R-ABVD) showed
equivalent outcomes to R-CHOP in the analysis from the FIL
group.®®

Other chemo-immunotherapy regimens including R-CVP
and bendamustine-rituximab (BR) have been explored. BR
has shown encouraging efficacy but in small numbers of
patients.®*®® In a cohort of 20 patients, with most having
advanced stage disease (N=15), the CR rate was 90% with
a 68-month PFS rate of 87%.%° Although data supporting
R-CVP are limited, in patients with low-risk disease it offers
a balance between toxicity and efficacy.®® A retrospective
analysis from the UK detailed 15 patients treated with CVP;
5 received rituximab, with a 5-year OS of 100%.5¢ Notably,
data supporting CVP comes mainly from studies in children
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without rituximab and with vinblastine given rather than
vincristine.®’

Treatment respomnse assessment

The role of interim imaging with PET/CT in patients receiv-
ing chemotherapy is unclear as most patients respond to
therapy. However, it may play a role in PET-adapted treat-
ment decisions or in the presence of symptoms that are
of concern for progression or high-grade transformation.
The BCCA report of their PET-adapted approach in patients
with limited stage NLPHL showed that RT may be omitted
in the majority of patients treated with chemotherapy.®”
However, omission of RT in iPET2-negative limited-stage
patients in the BCCA analysis came at the cost of 2 addi-
tional cycles of ABVD. Importantly, patients with a negative
iPET2 who do not receive additional treatment appear to
have an increased relapse rate according to the subgroup
analysis of the GHSG HD16 trial.%®

Treatment of relapsed/refractory
nodular lymphocyte-predominant
Hodgkin lymphoma

Most patients with NLPHL have a favorable outcome from
initial treatment, whilst a smaller proportion relapse, of-

Table 3. Outcomes of chemotherapy regimens in adult patients with nodular lymphocyte-predominant Hodgkin lymphoma.

Chemotherapy

ABVD plus RT?®?
Early stage: 2 ABVD + RT
Intermediate stage: 4 ABVD +

N of patients and stage

471 patients
Early: 251
Intermediate: 76

RT
R-ABVD®® 24 patients
4 R-ABVD for early stage Early: 12

6 R-ABVD for advanced stage Advanced: 12

220 patients
Intermediate: 76
Advanced: 144

BEACOPP-like®

15 patients
R-CVP®® 5 with rituximab (R-CVP)
Early: 11; advanced: 4
27 patients
R-CHOP®2 R-CHOP + IFRT:
R-CHOP + IFRT Early: 6; advanced: 1
R-CHOP alone R-CHOP alone:
Early: 5; advanced: 15
BR¢s 20 patients

Early: 5; advanced: 15

Outcomes, % Key points
10-year PFS and OS Prospective trlalﬁ“fjr;)gq GHSG: HD7 to

Early: 79.7 + 93.3

Intermediate: 72.1 + 96.2 More deaths due to secondary

malignancies than lymphoma-related.

Dacarbazine omitted in 10 patients (i.e.,
R-ABV). No difference between those
who did or did not receive dacarbazine.

Prospective trials from GHSG: HD7 to
HD15.

Concern about acute toxicity of therapy
and risk of malignancies, e.g., AML.
Cohort included some pediatric patients
with age range 12-29.5 years. Median
age at diagnosis 16 years.

5-year PFS: 80
OS not reported

10-PFS and OS:
Intermediate: 72.1 + 96.2
Advanced: 69.8 + 87.4

PFS: not reported
5-year OS: 100

After R-CHOP, only 2 late relapses (6
and 8 years after treatment).
Unclear if anthracycline required unless
risk factors present.

5-year PFS: 88.5
10-year PFS: 59.3

15 patients were treatment-naive, 5

SN (A € patients treated at relapse.

N: number; R-ABVD: rituximab, doxorubicin, bleomycin, vinblastine, dacarbazine; RT: radiotherapy; BEACOPP: bleomycin, etoposide, doxoru-
bicin, cyclophosphamide, vincristine, prednisolone; R-CVP: rituximab, cyclophosphamide, vincristine, prednisolone; R-CHOP: rituximab, cyclo-
phosphamide, doxorubicin, vincristine, prednisolone; IFRT: involved-field radiotherapy; BR: bendamustine, rituximab; PFS: progression-free
survival; OS: overall survival; EFS: event-free survival; AML: acute myeloid leukemia.
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ten multiple times. The majority of those whose disease
relapses will respond to further treatment.*** As most
patients have an indolent clinical course even at relapse,
options include active surveillance, single-agent anti-CD20
monoclonal antibody, radiotherapy or chemotherapy.

For patients with limited stage disease at relapse, RT or
chemotherapy with R-CHOP (mindful of lifetime exposure
to anthracycline) or R-CVP are options. In patients with ad-
vanced stage, options include active surveillance, R-CHOP
or R-CVP.

Patients with more aggressive features, such as refractory
disease (approx. 1-2% of patients), progression of disease
within 24 months (POD24) of initial treatment (in the GHSG
analysis after initial treatment up to approx. 30% relapsed
early) and liver / bone marrow involvement, have poorer
outcomes.?3? These patients may benefit from intensive
salvage chemotherapy, such as DHAP (dexamethasone, cy-
tarabine and cisplatin), and autologous stem cell transplant
(ASCT). In a report by the European Society for Blood and
Marrow Transplantation-Lymphoma Working Party, 60 pa-
tients with relapsed NLPHL achieved a 5-year PFS and OS
of 66% and 87% with salvage chemotherapy and ASCT.3568€°

Treatment of transformation to high-
grade B-cell non-Hodgkin lymphoma

Treatment of transformed disease has typically included
chemotherapy with rituximab with or without an ASCT.
Practice has varied and likely reflects what therapy patients
previously received for their NLPHL. In a report from the
UK, a cohort of 26 patients with transformed disease had
a 5-year PFS of 60% with most receiving ASCT (62%).° A
French dataset mirrors this finding.*®* In 19 patients who
experienced transformation after ABVD, 9 patients had sal-
vage chemotherapy and ASCT whilst 10 patients received
conventional chemotherapy. The 10-year OS for all patients
was 60%. Whereas in a report by the ILROG group, 21 pa-
tients with transformation to DLBCL were mainly treated
with R-CHOP (N=15) with only 2 patients receiving ASCT.*® In
this group, the 5-year PFS and OS were 62.2% and 88.4%,
respectively. However, these were patients who progressed
after more limited treatment for early-stage disease.

As such, patients are either treated with R-CHOP or salvage
chemotherapy with ASCT. This choice depends on patient
age and comorbidities, whether disease transformation is
detected at the time of initial diagnosis or occurs after RT
alone, and whether patients have been previously exposed
to an anthracycline.

Future directions

Future directions include new ways to genetically charac-
terize patients with NLPHL and whether liquid biopsies,
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such as peripheral blood, can be used to assess for re-
sponse. Furthermore, how novel agents may be utilized
either in upfront treatment or the relapsed setting is yet
to be established.

Circulating tumor DNA (ctDNA) in patients with cHL has been
used to more efficiently genotype the lymphoma compared
to tumor biopsy material.”" ctDNA may have the ability to ge-
netically subtype patients based on fragmentation patterns,
to predict response to therapy and risk of relapse through
measurable residual disease testing.”” This technology may
be applied to patients with NLPHL and could act as a quan-
tifiable, radiation-free biomarker.

There is a paucity of evidence for the use of novel agents in
patients with relapsed NLPHL. A recently published phase Il
study from the GHSG detailed the outcomes of 16 patients
with relapsed NLPHL treated with ibrutinib.” Patients had
disease reassessment with PET/CT after 6 cycles and treat-
ment was continued in those who achieved stable disease
or better up to a maximum of 20 cycles. Although the ORR
was 67%, the 18-month PFS was only 56.3% with 7 patients
progressing or relapsing at a median of ten months.

Other proposed novel agents with a rationale for their use
include PD1-directed checkpoint inhibitors due to the ro-
setting of PD1* T cells present in the majority of patients.
Only one case report details the successful treatment of a
patient with relapsed NLPHL who progressed to THRLBCL
and achieved a complete response with pembrolizumab.™
There are only case reports supporting the use of the
immunomodulatory agent lenalidomide and these show
efficacy in patients with relapsed NLPHL as well as in a
patient with transformed disease to THRLBCL who had
failed multiple prior lines of therapy.”s""

Cellular therapies, including T-cell engaging antibodies
such as CD3xCD20 bispecific antibodies or CD19-directed
chimeric antigen receptor (CAR) T-cell therapy, may be
active in patients with NLPHL.” Currently, there is an on-
going phase Il trial (clinicaltrials.gov: 05886036) treating
patients with newly diagnosed NLPHL with either weekly
rituximab or mosunetuzumab, a subcutaneous CD3xCD20
bispecific antibody.

Conclusions

Despite the rarity of NLPHL, growing evidence is helping to
stratify patients based upon risk factors, as demonstrated
by the LP-IPS. How tools such as the LP-IPS should be used
to guide treatment decisions is yet to be clearly established.
In most patients, selecting a treatment that minimizes tox-
icity is crucial as most patients have excellent long-term
outcomes. Patients with early-stage disease are generally
suitable for IFRT unless there are more than 2 involved
sites or those with bulky disease where chemotherapy
alone or CMT are recommended. Patients with advanced
stage disease may be safely observed if they are asymp-
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tomatic, have low-volume disease and lack risk factors.
In those with advanced stage disease requiring treatment,
identifying patients who may benefit from more intensive
anthracycline-containing regimens is important. The choice
of treatment for patients with relapsed disease depends on
their response to initial therapy, time to relapse, age, and
symptoms but most will respond well to further treatment.
Intensive salvage chemotherapy and autologous stem cell
transplant is reserved for a small number of patients who
have experienced multiple relapses with aggressive disease
features or those with POD24. The use of novel agents
remains largely unexplored due to the rarity of NLPHL but
there is hope that agents such as T-cell engaging antibodies
and checkpoint inhibitors will offer efficacy.

Disclosures

RTS reports honoraria from Janssen, AbbVie, Roche, As-
traZeneca, and BeiGene. GC reports consulting and advi-

References

R.T. Salvaris et al.

sory fees, and honoraria from Roche, Takeda, Kite/Gilead,
Novartis, BeiGene, AbbVie, Incyte, Daiichi Sankyo, Sobi,
and AstraZeneca, and research funding from Pfizer, BMS,
AstraZeneca, BeiGene, and Amgen. CYC reports consulting
and advisory fees, and honoraria from Roche, Janssen, Gil-
ead, AstraZeneca, Lilly, TG therapeutics, BeiGene, Novartis,
Menarini, Dizal, AbbVie, Genmab, and BMS, and research
funding from BMS, Roche, AbbVie, MSD, and Lilly. BMA has
no conflicts of interest to disclose.

Contributions

RTS is responsible for conceptualization, study design,
literature search, writing, and the figures. BMA is respon-
sible for the figures, and writing, reviewing and editing the
manuscript. GC is responsible for study design, and writing,
reviewing and editing the manuscript. CYC is responsible
for conceptualization, study design, and writing, reviewing
and editing the manuscript.

1. Alaggio R, Amador C, Anagnostopoulos I, et al. The 5th edition
of the World Health Organization Classification of
Haematolymphoid Tumours: Lymphoid Neoplasms. Leukemia.
2022;36(7):1720-1748.

2. Binkley MS, Flerlage JE, Savage KJ, et al. International
Prognostic Score for Nodular Lymphocyte-Predominant Hodgkin
Lymphoma. J Clin Oncol. 2024;42(19):2271-2280.

3. Campo E, Jaffe ES, Cook JR, et al. The International Consensus
Classification of Mature Lymphoid Neoplasms: a report from
the Clinical Advisory Committee. Blood.
2022;140(11):1229-1253.

4. IARC. WHO classification of tumours of haematopoietic and
lymphoid tissues. Revised 4th: WHO, 2017.

5. Juntikka T, Malila N, Ylostalo T, Merikivi M, Jyrkkio S.
Epidemiology of classic and nodular lymphocyte predominant
Hodgkin lymphoma in Finland in 1996-2015. Acta Oncol.
2020;59(5):574-581.

6. Goel A, Fan W, Patel AA, Devabhaktuni M, Grossbard ML.
Nodular lymphocyte predominant Hodgkin lymphoma: biology,
diagnosis and treatment. Clin Lymphoma Myeloma Leuk.
2014;14(4):261-270.

7. Morton LM, Wang SS, Devesa SS, Hartge P, Weisenburger DD,
Linet MS. Lymphoma incidence patterns by WHO subtype in the
United States, 1992-2001. Blood. 2006;107(1):265-276.

8. Nunez-Garcia B, Rodriguez-Pertierra M, Sequero S, et al. Long-
term follow-up of patients with nodular lymphocyte
predominant Hodgkin lymphoma: a report from the Spanish
Lymphoma Oncology Group. Hematol Oncol. 2021;39(4):506-512.

9. Posthuma HLA, Zijlstra JM, Visser O, Lugtenburg PJ, Kersten MJ,
Dinmohamed AG. Primary therapy and survival among patients
with nodular lymphocyte-predominant Hodgkin lymphoma: a
population-based analysis in the Netherlands, 1993-2016. Br J
Haematol. 2020;189(1):117-121.

10. Saarinen S, Aavikko M, Aittomaki K, et al. Exome sequencing
reveals germline NPAT mutation as a candidate risk factor for
Hodgkin lymphoma. Blood. 2011;118(3):493-498.

11. Saarinen S, Pukkala E, Vahteristo P, Makinen MJ, Franssila K,
Aaltonen LA. High familial risk in nodular lymphocyte-
predominant Hodgkin lymphoma. J Clin Oncol.
2013;31(7):938-943.

12. Lorenzi L, Tabellini G, Vermi W, et al. Occurrence of nodular
lymphocyte-predominant Hodgkin lymphoma in Hermansky-
Pudlak type 2 syndrome is associated to natural killer and
natural killer T cell defects. PLoS One. 2013;8(11):e80131.

13. van den Berg A, Maggio E, Diepstra A, de Jong D, van Krieken J,
Poppema S. Germline FAS gene mutation in a case of ALPS and
NLP Hodgkin lymphoma. Blood. 2002;99(4):1492-1494.,

14. Thurner L, Hartmann S, Fadle N, et al. Lymphocyte predominant
cells detect Moraxella catarrhalis-derived antigens in nodular
lymphocyte-predominant Hodgkin lymphoma. Nat Commun.
2020;11(1):2465.

15. Diehl V, Sextro M, Franklin J, et al. Clinical presentation, course,
and prognostic factors in lymphocyte-predominant Hodgkin’s
disease and lymphocyte-rich classical Hodgkin’s disease: report
from the European Task Force on Lymphoma Project on
Lymphocyte-Predominant Hodgkin’s Disease. J Clin Oncol.
1999;17(3):776-783.

16. Nogova L, Reineke T, Brillant C, et al. Lymphocyte-predominant
and classical Hodgkin’s lymphoma: a comprehensive analysis
from the German Hodgkin Study Group. J Clin Oncol.
2008;26(3):434-439.

17. Duwe BV, Sterman DH, Musani Al. Tumors of the mediastinum.
Chest. 2005;128(4):2893-29089.

18. Fan Z, Natkunam Y, Bair E, Tibshirani R, Warnke RA.
Characterization of variant patterns of nodular lymphocyte
predominant Hodgkin lymphoma with immunohistologic and
clinical correlation. Am J Surg Pathol. 2003;27(10):1346-1356.

19. Hartmann S, Eichenauer DA, Plutschow A, et al. The prognostic
impact of variant histology in nodular lymphocyte-predominant
Hodgkin lymphoma: a report from the German Hodgkin Study
Group (GHSG). Blood. 2013;122(26):4246-4252.

20. Hartmann S, Soltani AS, Bankov K, et al. Tumour cell

Haematologica | 109 November 2024
3485



REVIEW ARTICLE - NLPHL: biology, risk stratification, and treatment

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

characteristics and microenvironment composition correspond
to clinical presentation in newly diagnosed nodular lymphocyte-
predominant Hodgkin lymphoma. Br J Haematol.
2022;199(3):382-391.

Younes S, Subramanian A, Khan A, Zhao S, Binkley M, Natkunam
Y. Spatial phenotyping of nodular lymphocyte predominant
Hodgkin lymphoma and T-cell / histiocyte-rich large B-cell
lymphoma. Blood Cancer J. 2024;14(1):92.

Mottok A, Renne C, Willenbrock K, Hansmann ML, Brauninger A.
Somatic hypermutation of SOCS1 in lymphocyte-predominant
Hodgkin lymphoma is accompanied by high JAK2 expression
and activation of STAT6. Blood. 2007;110(9):3387-3390.

Brune V, Tiacci E, Pfeil I, et al. Origin and pathogenesis of
nodular lymphocyte-predominant Hodgkin lymphoma as
revealed by global gene expression analysis. J Exp Med.
2008;205(10):2251-2268.

Hartmann S, Doring C, Jakobus C, et al. Nodular lymphocyte
predominant Hodgkin lymphoma and T cell / histiocyte rich
large B cell lymphoma--endpoints of a spectrum of one
disease? PLoS One. 2013;8(11):e78812.

Hartmann S, Doring C, Vucic E, et al. Array comparative genomic
hybridization reveals similarities between nodular lymphocyte
predominant Hodgkin lymphoma and T cell / histiocyte rich
large B cell lymphoma. Br J Haematol. 2015;169(3):415-422.
Steidl C, Telenius A, Shah SP, et al. Genome-wide copy number
analysis of Hodgkin Reed-Sternberg cells identifies recurrent
imbalances with correlations to treatment outcome. Blood.
2010;116(3):418-427.

Paschold L, Willscher E, Bein J, et al. Evolutionary clonal
trajectories in nodular lymphocyte-predominant Hodgkin
lymphoma with high risk of transformation. Haematologica.
2021;106(10):2654-2666.

Khoury JD, Jones D, Yared MA, et al. Bone marrow involvement
in patients with nodular lymphocyte predominant Hodgkin
lymphoma. Am J Surg Pathol. 2004;28(4):489-495.

Rauf MS, Khan ZA, Zahir MN, et al. FDG-PET utilizing Deauville
scoring is superior to conventional imaging for staging and
response assessment in pediatric and adult patients with
nodular lymphocyte predominant Hodgkin’s lymphoma. Blood.
2017;130(Suppl 1):1519.

Eichenauer DA, Engert A. How | treat nodular lymphocyte-
predominant Hodgkin lymphoma. Blood.
2020;136(26):2987-2993.

Shivarov V, lvanova M. Nodular lymphocyte predominant
Hodgkin lymphoma in USA between 2000 and 2014: an updated
analysis based on the SEER data. Br J Haematol.
2018;182(5):727-730.

Eichenauer DA, Plutschow A, Fuchs M, et al. Long-term follow-
up of patients with nodular lymphocyte-predominant Hodgkin
lymphoma treated in the HD7 to HD15 trials: a report from the
German Hodgkin Study Group. J Clin Oncol. 2020;38(7):698-705.
Binkley MS, Rauf MS, Milgrom SA, et al. Stage I-1l nodular
lymphocyte-predominant Hodgkin lymphoma: a multi-
institutional study of adult patients by ILROG. Blood.
2020;135(26):2365-2374.

Eichenauer DA, Plutschow A, Schroder L, et al. Relapsed and
refractory nodular lymphocyte-predominant Hodgkin
lymphoma: an analysis from the German Hodgkin Study Group.
Blood. 2018;132(14):1519-1525.

Strati P, Cheng PTM, Steiner RE, et al. Outcome of relapsed and
refractory nodular lymphocyte-predominant Hodgkin
lymphoma: a North American analysis. Br J Haematol.
2021;192(3):560-567.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

R.T. Salvaris et al.

Eichenauer DA, Basaran A, Buhnen |, et al. Patients with
histopathological growth patterns D/E constitute a high-risk
group in nodular lymphocyte-predominant Hodgkin lymphoma:
results from a comprehensive GHSG analysis. https://library.
ehaweb.org/eha/2024/eha2024-congress/422333/
dennis.a.eichenauer.patients.with.histopathological.growth.patte
rns.d.e.html?f=listing%3D4%2Abrowseby%3D8%2Asortby%3D2%
2Amedia%3D3%2Aspeaker%3D587727

Accessed September 8, 2023.

Shankar AG, Kirkwood AA, Hall GW, Hayward J, O’Hare P, Ramsay
AD. Childhood and adolescent nodular lymphocyte predominant
Hodgkin lymphoma - a review of clinical outcome based on the
histological variants. Br J Haematol. 2015;171(2):254-262.
Al-Mansour M, Connors JM, Gascoyne RD, Skinnider B, Savage
KJ. Transformation to aggressive lymphoma in nodular
lymphocyte-predominant Hodgkin’s lymphoma. J Clin Oncol.
2010;28(5):793-799.

Biasoli I, Stamatoullas A, Meignin V, et al. Nodular, lymphocyte-
predominant Hodgkin lymphoma: a long-term study and
analysis of transformation to diffuse large B-cell lymphoma in a
cohort of 164 patients from the Adult Lymphoma Study Group.
Cancer. 2010;116(3):631-639.

Advani RH, Horning SJ, Hoppe RT, et al. Mature results of a
phase Il study of rituximab therapy for nodular lymphocyte-
predominant Hodgkin lymphoma. J Clin Oncol.
2014;32(9):912-918.

Spinner MA, Varma G, Advani RH. Modern principles in the
management of nodular lymphocyte-predominant Hodgkin
lymphoma. Br J Haematol. 2019;184(1):17-29.

Lazarovici J, Dartigues P, Brice P, et al. Nodular lymphocyte
predominant Hodgkin lymphoma: a Lymphoma Study
Association retrospective study. Haematologica.
2015;100(12):1579-1586.

Borchmann S, Joffe E, Moskowitz CH, et al. Active surveillance
for nodular lymphocyte-predominant Hodgkin lymphoma. Blood.
2019;133(20):2121-2129.

Cortese MJ, Wei W, Hill BT. Outcomes of active surveillance
versus initial treatment for nodular lymphocyte predominant
Hodgkin lymphoma: a National Cancer Database (NCDB) analysis
of 2,480 patients. Blood. 2020;136(Suppl 1):29-30.

Rogness VM, Wei W, Cortese M, Hill BT. Impact of active
surveillance at time of diagnosis on overall survival in nodular
lymphocyte-predominant Hodgkin lymphoma: a National Cancer
Database study. Leuk Res. 2023;134:107402.

Chen RC, Chin MS, Ng AK, et al. Early-stage, lymphocyte-
predominant Hodgkin’s lymphoma: patient outcomes from a
large, single-institution series with long follow-up. J Clin Oncol.
2010;28(1):136-141.

Eichenauer DA, Plutschow A, Fuchs M, et al. Long-term course
of patients with stage IA nodular lymphocyte-predominant
Hodgkin lymphoma: a report from the German Hodgkin Study
Group. J Clin Oncol. 2015;33(26):2857-2862.

Pinnix CC, Milgrom SA, Cheah CY, et al. Favorable outcomes
with de-escalated radiation therapy for limited-stage nodular
lymphocyte-predominant Hodgkin lymphoma. Blood Adv.
2019;3(9):1356-1367.

Savage KJ, Skinnider B, Al-Mansour M, Sehn LH, Gascoyne RD,
Connors JM. Treating limited-stage nodular lymphocyte
predominant Hodgkin lymphoma similarly to classical Hodgkin
lymphoma with ABVD may improve outcome. Blood.
2011;118(17):4585-4590.

Hoppe RT, Advani R, Ambinder RF, et al. NCCN Clinical Practice
Guidelines in Oncology (NCCN Guidelines®): Hodgkin

Haematologica | 109 November 2024
3486



REVIEW ARTICLE - NLPHL: biology, risk stratification, and treatment

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Lymphoma. https:/www.nccn.org/professionals/physician_gls/
pdf/hodgkins.pdf Accessed July 7, 2023.

Eichenauer DA, Aleman BMP, Andre M, et al. Hodgkin lymphoma:
ESMO clinical practice guidelines for diagnosis, treatment and
follow-up. Ann Oncol. 2018;29(Suppl 4):iv19-iv29.

Wirth A, Yuen K, Barton M, et al. Long-term outcome after
radiotherapy alone for lymphocyte-predominant Hodgkin
lymphoma: a retrospective multicenter study of the
Australasian Radiation Oncology Lymphoma Group. Cancer.
2005;104(6):1221-1229.

Schulz H, Rehwald U, Morschhauser F, et al. Rituximab in
relapsed lymphocyte-predominant Hodgkin lymphoma: long-
term results of a phase 2 trial by the German Hodgkin
Lymphoma Study Group (GHSG). Blood. 2008;111(1):109-111.
Eichenauer DA, Plutschow A, Fuchs M, et al. Rituximab in newly
diagnosed stage IA nodular lymphocyte-predominant Hodgkin
lymphoma: long-term follow-up of a phase 2 study from the
German Hodgkin Study Group. Leukemia. 2020;34(3):953-956.
Gotti M, Sciarra R, Pulsoni A, et al. Role of rituximab addition to
first-line chemotherapy regimens in nodular lymphocyte-
predominant Hodgkin lymphoma: a study by Fondazione Italiana
Linfomi. Hemasphere. 2023;7(4):e837.

Eichenauer DA, Buhnen |, Baues C, et al. Interim PET-guided
treatment for early-stage NLPHL: a subgroup analysis of the
randomized GHSG HD16 and HD17 studies. Blood.
2023;142(6):553-560.

Cheng PTM, Villa D, Tonseth RP, et al. Outcome of limited-stage
nodular lymphocyte-predominant Hodgkin lymphoma and the
impact of a PET-adapted approach. Blood Adv.
2021;5(18):3647-3655.

Johnson P, Federico M, Kirkwood A, et al. Adapted treatment
guided by interim PET-CT scan in advanced Hodgkin’s
lymphoma. N Engl J Med. 2016;374(25):2419-2429.

Garciaz S, Harel S, Amorim S, Bouabdallah R, Thieblemont C,
Brice P. Rituximab-ABV(D) for patients with nodular lymphocyte
predominant Hodgkin lymphoma ineligible for radiation therapy.
Br J Haematol. 2016;175(4):735-737.

Gloghini A, Bosco A, Ponzoni M, Spina M, Carbone A.
Immunoarchitectural patterns in nodular lymphocyte
predominant Hodgkin lymphoma: pathologic and clinical
implications. Expert Rev Hematol. 2015;8(2):217-223.

Hartmann S, Plutschow A, Mottok A, et al. The time to relapse
correlates with the histopathological growth pattern in nodular
lymphocyte predominant Hodgkin lymphoma. Am J Hematol.
2019;94(11):1208-1213.

Fanale MA, Cheah CY, Rich A, et al. Encouraging activity for
R-CHOP in advanced stage nodular lymphocyte-predominant
Hodgkin lymphoma. Blood. 2017;130(4):472-477.

Xing KH, Connors JM, Lai A, et al. Advanced-stage nodular
lymphocyte predominant Hodgkin lymphoma compared with
classical Hodgkin lymphoma: a matched pair outcome analysis.
Blood. 2014;123(23):3567-3573.

Prusila REI, Haapasaari KM, Marin K, et al. R-Bendamustine in
the treatment of nodular lymphocyte-predominant Hodgkin
lymphoma. Acta Oncol. 2018;57(9):1265-1267.

Vuolio T, Kuittinen O, Vayrynen JP, et al. R-bendamustine in the
treatment of nodular lymphocyte predominant Hodgkin

66.

67.

68.

69.

70.

.

2.

73.

4.

75.

76.

7.

78.

R.T. Salvaris et al.

lymphoma-an extended follow-up. Br J Haematol.
2023;202(4):e24-e26.

Wilson MR, Bagguley T, Smith A, et al. Frontline management of
nodular lymphocyte predominant Hodgkin lymphoma - a
retrospective UK multicentre study. Br J Haematol.
2019;186(6):e214-e217.

Shankar A, Hall GW, Gorde-Grosjean S, et al. Treatment
outcome after low intensity chemotherapy [CVP] in children and
adolescents with early stage nodular lymphocyte predominant
Hodgkin’s lymphoma - an Anglo-French collaborative report. Eur
J Cancer. 2012;48(11):1700-1706.

Akhtar S, Montoto S, Boumendil A, et al. High dose
chemotherapy and autologous stem cell transplantation in
nodular lymphocyte-predominant Hodgkin lymphoma: a
retrospective study by the European Society for Blood and
Marrow Transplantation-Lymphoma Working Party. Am J
Hematol. 2018;93(1):40-46.

Feugier P, Labouyrie E, Djeridane M, et al. Comparison of initial
characteristics and long-term outcome of patients with
lymphocyte-predominant Hodgkin lymphoma and classical
Hodgkin lymphoma at clinical stages IA and IIA prospectively
treated by brief anthracycline-based chemotherapies plus
extended high-dose irradiation. Blood. 2004;104(9):2675-2681.
Eyre TA, Gatter K, Collins GP, Hall GW, Watson C, Hatton CS.
Incidence, management, and outcome of high-grade
transformation of nodular lymphocyte predominant Hodgkin
lymphoma: long-term outcomes from a 30-year experience. Am
J Hematol. 2015;90(6):E103-110.

Maco M, Kupcova K, Herman V, et al. Circulating tumor DNA in
Hodgkin lymphoma. Ann Hematol. 2022;101(11):2393-2403.
Calabretta E, di Trani M, Corrado F, et al. Baseline circulating
tumour DNA and interim PET predict response in relapsed /
refractory classical Hodgkin lymphoma. Br J Haematol.
2023;204(2):514-524.

Eichenauer DA, Buhnen I, Plutschow A, et al. Phase Il study of
fixed-duration single-agent ibrutinib in relapsed nodular
lymphocyte-predominant Hodgkin lymphoma: a report from the
German Hodgkin Study Group. Hematol Oncol.
2022;40(4):801-804.

Ali SS, George R. Experience and outcome of patients with
nodular lymphocyte predominant Hodgkin lymphoma (NLPHL)
over 8 years. Blood. 2018;132(Suppl 1):5352.

Boll B, Borchmann P, Topp MS, et al. Lenalidomide in patients
with refractory or multiple relapsed Hodgkin lymphoma. Br J
Haematol. 2010;148(3):480-482.

Cheah CY, Mistry HE, Konoplev S, Fowler NH. Complete
remission following lenalidomide and rituximab in a patient
with heavily pretreated nodular lymphocyte predominant
Hodgkin lymphoma. Leuk Lymphoma. 2016;57(8):1974-1976.
Siricilla M, Irwin L, Ferber A. A case of chemotherapy-refractory
“THRLBCL like transformation of NLPHL” successfully treated
with lenalidomide. Case Rep Oncol Med. 2018;2018:6137454.
Bein J, Thurner L, Hansmann ML, Hartmann S. Lymphocyte
predominant cells of nodular lymphocyte predominant Hodgkin
lymphoma interact with rosetting T cells in an immunological
synapse. Am J Hematol. 2020;95(12):1495-1502.

Haematologica | 109 November 2024
3487





