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SUMMARY	 Nodular lymphocyte-predominant Hodgkin lymphoma accounts for 
approximately 5% of all Hodgkin lymphoma cases. Although this entity is characterized by 
immunohistological and clinical features such as a consistent expression of CD20 on the 
malignant lymphocyte-predominant cells and a more indolent clinical course resembling 
indolent non-Hodgkin lymphoma, treatment is often similar to classical Hodgkin 
lymphoma. Other approaches appear possible but data are scarce. Especially the ultimate 
role of anti-CD20 antibodies, the optimal first-line chemotherapy protocol and the value 
of high-dose chemotherapy followed by autologous stem cell transplantation in relapsed 
disease are undefined to date. The present article aims at summarizing and discussing 
the most recent publications on treatment options in nodular lymphocyte-predominant 
Hodgkin lymphoma.
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�� Nodular lymphocyte-predominant Hodgkin lymphoma (NLPHL) is a rare Hodgkin lymphoma subtype 
with distinct immunohistological and clinical features.

�� In contrast to classical Hodgkin lymphoma, CD20 is consistently expressed on the malignant  
lymphocyte-predominant cells.

�� According to retrospective studies, radiotherapy alone is sufficient in patients with stage IA NLPHL.

�� Anti-CD20 antibody treatment should be considered in the majority of patients with relapsed NLPHL.

�� Besides stage IA and relapsed disease, treatment of NLPHL is very similar to classical Hodgkin lymphoma.

�� The ultimate role of anti-CD20 antibodies in NLPHL has to be defined.
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Nodular lymphocyte-predominant Hodgkin 
lymphoma (NLPHL) represents approximately 
5% of all Hodgkin lymphoma (HL) cases [1]. 
This entity substantially differs from the histo-
logical subtypes of classical HL (cHL) in terms 
of immunohistology, presentation and clinical 
course. As compared with Hodgkin and Reed–
Sternberg cells in cHL, the disease-defining 

lymphocyte-predominant cells consistently 
express the B-cell marker CD20 while the anti-
gens CD15 and CD30, which are both found 
on Hodgkin and Reed–Sternberg cells, can usu-
ally not be detected (Table 1 &  Figure 1) [2]. The 
majority of NLPHL patients are diagnosed with 
early favorable stages. After adequate treatment, 
these patients achieve long-term remission in 
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approximately 90% of cases. In more advanced 
NLPHL, particularly late relapses are frequently 
observed. However, most relapses can be salvaged 
successfully so that overall survival (OS) is not 
impaired [3]. Limited data on specific treatment 
strategies for NLPHL are available mainly due to 
the low incidence. Thus, treatment is often very 
similar to cHL although different approaches 
appear possible in several clinical situations. This 
article critically reviews the most recent analyses 
on therapeutic options in newly diagnosed and 
relapsed NLPHL. In addition, possible future 
treatment strategies are discussed.

Treatment of early favorable stages
In contrast to cHL, the majority of NLPHL 
patients are diagnosed with early favorable 
stages. Patients with stage IA disease are usu-
ally treated with involved-field radiotherapy 
(IF-RT) alone (Table 2) while patients with early 
favorable stages other than stage IA are treated 
with combined-modality approaches at most 
institutions. Since these treatment strategies 
result in excellent long-term OS rates, recently 
finished and ongoing studies aim at reducing 
the therapy-related acute and long-term toxicity 
without compromising the clinical outcome.

The German Hodgkin Study Group (GHSG) 
retrospectively analyzed 131 NLPHL patients 
diagnosed with stage IA disease without clinical 
risk factors. Extended-field RT (EF-RT; n = 45), 
IF-RT (n = 45) or combined-modality treatment 
(CMT; n = 41) were applied. Overall, 99% of 
patients achieved a complete remission (CR); 
relapse rate was 5% with no significant differ-
ences between the treatment approaches. At 
a median follow-up of 78 months for EF-RT, 
17 months for IF-RT and 40 months for CMT, 
OS rates were 94, 100 and 96%, respectively. 
Among patients treated with EF-RT or IF-RT, 
only 2.2% experienced grade III/IV toxicity. 
By contrast, grade III/IV toxicity was observed 

in 48.8% of patients receiving CMT [4]. On 
the basis of this analysis, the GHSG adopted 
IF-RT alone as standard of care for patients with 
stage IA NLPHL without clinical risk factors.

Recent data from the USA are in line with 
the GHSG results. A total of 113 patients with 
stage I/II NLPHL treated with radiotherapy 
(RT) alone (n = 93), CMT (n = 13) or che-
motherapy alone (n = 7) at a single institution 
were retrospectively analyzed. After a median 
observation of 136 months among survivors, 
patients treated with RT alone had an excel-
lent outcome. Additional chemotherapy did not 
lead to improved results. Chemotherapy alone 
was associated with an increased relapse rate. 
The extent of RT could be safely reduced from 
EF-RT to IF-RT without an impairment of 
treatment results. Secondary malignancies and 
cardiovascular disease were less frequent after 
IF-RT when compared with EF-RT. Patients 
with stage I disease had a superior progression-
free survival (PFS) when compared with stage 
II patients. However, this advantage in PFS did 
not translate into a better OS [5].

With the aim to prevent therapy-related late 
sequelae such as secondary malignancies and 
cardiovascular disease, the GHSG conducted a 
Phase II study evaluating the anti-CD20 anti-
body rituximab as single agent in 28 patients 
with newly diagnosed stage IA NLPHL pre-
senting without clinical risk factors (Table  3). 
Response rate was 100%. However, after a 
median follow-up of 43 months, seven patients 
had relapsed. Thus, single-agent rituximab 
appears to result in inferior tumor control as 
compared with RT alone and was not adopted 
as novel standard of care for the treatment of 
stage IA NLPHL within the GHSG [6].

Resection only, followed by watchful waiting 
was investigated by pediatric study groups. One 
larger retrospective analysis included 58 children 
aged 4–17 years who did not receive additional 
chemotherapy or RT after lymph node resec-
tion. The majority of patients (54 out of 58) had 
stage IA disease. After a median observation of 
43 months, the PFS rate was 57% for all patients 
and 67% for patients in CR after surgery. All 
patients who were not in CR after lymph node 
resection eventually relapsed. The authors 
concluded that resection only may represent a 
treatment option in children with limited-stage 
NLPHL achieving a CR after surgical lymph-
adenectomy [7]. The question of whether this is 
also true for adult patients is unanswered since 

Table 1. Staining characteristics of nodular 
lymphocyte-predominant Hodgkin 
lymphoma and classical Hodgkin lymphoma.

NLPHL cHL

CD15 - +
CD20 + +/-
CD30 - +
CD45 + -
EMA + -
cHL: Classical Hodgkin lymphoma; NLPHL: Nodular 
lymphocyte-predominant Hodgkin lymphoma.
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data addressing this issue are not available so far. 
However, given the increased relapse rate after 
resection only on the one hand and the excel-
lent long-term results seen after limited-field RT 
on the other hand, this approach should not be 
common practice and should be restricted to 
carefully selected patients, such as those with 
risk factors for chemotherapy or RT, or those 
who refuse these treatment modalities.

Institutions such as the European Society for 
Medical Oncology (ESMO) and the National 
Comprehensive Cancer Network (NCCN) cur-
rently recommend IF-RT alone as standard of 
care for the treatment of adult patients with 
stage IA NLPHL without clinical risk factors 
[1,8]. The question of whether NLPHL patients 
diagnosed with early favorable stages other than 
stage  IA are also sufficiently treated with RT 
alone is not yet answered. However, a recent 
analysis from Canada indicated that CMT 
approaches may represent the most suitable treat-
ment in these patients. In this retrospective study, 
the outcome of 32 patients treated with RT alone 
between 1966 and 1993 was compared with 
the outcome of 56 patients treated with CMT 
approaches between 1993 and 2009. As a major 
finding, the study revealed a significantly better 
PFS for patients treated with CMT approaches 
[9]. Although this analysis has some limitations 
and results have to be interpreted with caution as 
patients were treated over a period of more than 
four decades, the improved tumor control with 
CMT approaches should be kept in mind when 
choosing treatment for patients with NLPHL in 
early favorable stages other than stage IA.

Treatment of early unfavorable & 
advanced stages
According to a large retrospective GHSG ana
lysis, 16 and 21% of NLPHL patients are diag-
nosed with early unfavorable and advanced 
stages, respectively. Usually, treatment is very 
similar to cHL consisting of CMT approaches 
for early unfavorable stages and six to eight cycles 
of chemotherapy followed by localized RT to 
larger residual lymphoma for advanced stages. 
The chemotherapy protocols most often used are 
ABVD (adriamycin, bleomycin, vinblastine and 
dacarbazine) or ABVD-like protocols and esca-
lated BEACOPP (bleomycin, etoposide, adriamy-
cin, cyclophosphamide, vincristine, procarbazine 
and prednisone). As revealed by the GHSG ana
lysis, the clinical outcome of NLPHL patients after 
treatment with these protocols is comparable with 

the outcome of cHL patients [3]. Nonetheless, it is 
a matter of debate whether alkylator-based chemo-
therapy protocols may represent the more suitable 
treatment for more advanced NLPHL when com-
pared with ABVD or ABVD-like protocols. The 
Cancer and Leukemia Group B retrospectively 
evaluated 37  patients with advanced NLPHL 
treated with either MOPP (mechlorethamine, 
vincristine, procarbazine and prednisone) and 
MOPP/ABVD or ABVD/EVA (etoposide, vin-
blastine and adriamycin). As a result, the relapse 
rate after ABVD/EVA was 75% compared with 
only 32% after MOPP or MOPP/ABVD indi-
cating a superior tumor control after alkylator-
based chemotherapy [10]. First data on the use of 
R-CHOP (rituximab, cyclophosphamide, adria-
mycin, vincristine and prednisone) are also prom-
ising. A total of 15 patients (four stage I/II patients 
and 11 stage III/IV patients) were treated with this 
protocol at a single institution and outcome was 
retrospectively analyzed; response rate was 100%. 
After a median follow-up of 42 months, no patient 
had relapsed [11]. However, results from prospec-
tive studies confirming these results are necessary 
to draw final conclusions.

In summary, treatment with standard HL 
protocols such as ABVD and BEACOPP

escalated
 

optionally followed by RT is safe and effective 
in early unfavorable and advanced NLPHL [3,12]. 
Thus, they represent the standard of care at most 

NLPHL cHL

Figure 1. CD20 (A) and CD30 (B) staining in nodular lymphocyte-predominant 
Hodgkin lymphoma and classical Hodgkin lymphoma. 
cHL: Classical Hodgkin lymphoma; NLPHL: Nodular lymphocyte-predominant 
Hodgkin lymphoma.
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institutions. Other approaches such as R-CHOP 
are also feasible and active but mature prospective 
data defining their ultimate role are pending.

The risk of transformation into aggressive 
B-cell non-HL
In NLPHL patients presenting with clinical 
signs of relapse, a lymph node biopsy should be 
obtained whenever possible. This is due to an 
increased risk of transfomation from NLPHL 
into aggressive B-cell non-HL (B-NHL), 
T-cell-rich B-NHL in particular. Some analyses 
addressing this issue were recently performed. A 
registry-based analysis comprising 164 patients 
diagnosed with NLPHL between 1973 and 
2003 came from France. At a median follow-up 
of 9.5 years for survivors, 66 patients had lym-
phoma recurrence; and 19 of them presented 
with histological transformation into aggressive 
B-NHL. The median time between the initial 
NLPHL diagnosis and the occurrence of trans-
formation was 4.7 years; the cumulative 10‑year 
transformation rate was 12%. Patients with 

transformation were either treated with conven-
tional chemotherapy (10 out of 19) or high-dose 
chemotherapy followed by autologous stem cell 
transplantation (ASCT; 9 out of 19) and thus 
more aggressive than patients who relapsed 
with NLPHL histology. However, patients with 
transformed lymphoma had a poorer prognosis 
in comparison with patients who had NLPHL 
histology at relapse [13].

A second report from Canada using the Brit-
ish Columbia Cancer Agency (BCCA) database 
included a total of 95 patients initially diagnosed 
with NLPHL. Transformation into aggressive 
B-NHL occurred in 13 of them; the median 
time to transformation was 8.1 years. The actu-
arial risk for the development of transformed 
lymphoma after initial diagnosis of NLPHL 
was 5, 7, 15, 31 and 36% after 5, 10, 15, 20 
and 25 years, respectively. Similar to the French 
report, prognosis after diagnosis of aggressive 
B-NHL was worse than expected after NLPHL 
relapse. Despite being treated with multiagent 
chemotherapy mostly followed by high-dose 
chemotherapy and ASCT, 10‑year estimates for 
PFS and OS were only 52 and 62%, respectively, 
for patients with transformed lymphoma [14].

Given these data, a rebiopsy to exclude trans-
formation into aggressive B-NHL should be man-
datory in patients initially treated for NLPHL and 
presenting with clinical signs of relapse.

Treatment of relapsed NLPHL
At present, standard treatment for histologically 
confirmed relapsed NLPHL is undefined. How-
ever, high-dose chemotherapy followed by ASCT 
– the standard of care for relapsed cHL – may not 
represent the optimal treatment for the major-
ity of NLPHL patients with disease recurrence. 
Particularly in patients with low tumor burden, 

Table 2. Radiotherapy alone for the treatment of newly diagnosed nodular 
lymphocyte-predominant Hodgkin lymphoma.

Stages included RT fields included n PFS Ref.

Stage IA without 
RF

IF-RT, EF-RT 90 2‑year PFS:
100% for EF-RT
92% for IF-RT

[4]

Stage I/II Limited, regional, 
extended

93 10‑year PFS:
89% for stage I
72% for stage II

[5]

Stage I/II Mantle field and 
variants, inverted 
Y-field and variants, 
TLNI

202 15‑year PFS:
84% for stage I
73% for stage II

[19]

EF-RT: Extended-field radiotherapy; IF-RT: Involved-field radiotherapy; PFS: Progression-free survival; RF: Risk 
factor; RT: Radiotherapy; TNLI: Total lymph node irradiation.

Table 3. Single-agent rituximab for the treatment of nodular lymphocyte-predominant 
Hodgkin lymphoma.

Disease status Stages 
included

Rituximab 
schedule

n Response 
rate (%)

PFS Ref.

Untreated IA without RF Standard 28 100 81.4% at 36 m [6]

Untreated All stages Standard/
extended

S = 10
E = 9

100 Median PFS: 
S = 50 m
E = 67 m

[20]

Untreated/
relapsed

All stages Standard U = 12
R = 10

100 Median PFS: 
10.2 m

[15]

Relapsed All stages Standard 15 94 Median PFS: 33 m [16]

Standard schedule: rituximab at 375 mg/m2 for 4 consecutive weeks; extended schedule: standard schedule plus four rituximab 
doses every 6 months for 2 years. 
E: Extended; m: Months; PFS: Progression-free survival; R: Relapsed; RF: Risk factor; S: Standard; U: Untreated.
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single-agent anti-CD20 antibody treatment 
appears to represent the appropriate approach.

This suggestion is supported by prospec-
tive data on the use of rituximab in relapsed 
NLPHL (Table  3). The Stanford group con-
ducted a Phase II study including 12 patients 
with newly diagnosed NLPHL and ten patients 
with relapsed disease. Treatment consisted of 
four weekly rituximab infusions at a dose of 
375  mg/m2. Response rate was 100%. At a 
median follow-up of 13 months for the whole 
patient group, disease progression was seen in 
three out of the ten patients who had already 
received treatment prior to study entry [15].

Results from a GHSG Phase II study compris-
ing 15 patients with relapsed NLPHL were simi-
lar. Within this study, patients also received four 
weekly standard doses of rituximab. Response 
rate was 94%. After a median observation of 
63 months, the median time to progression was 
33 months, the median OS was not reached, and 
only one patient had died [16]. The tolerability of 
the antibody was excellent in both studies. Thus, 
single-agent anti-CD20 antibody treatment 
should at least be considered in patients with 
more localized NLPHL recurrence. This is true 
for both patients who are anti-CD20 antibody 
naive and patients who had previously received 
and achieved remission upon anti-CD20 anti-
body treatment as repeated responses have been 
observed in the study from the Stanford group.

In patients relapsing with more disseminated 
disease, aggressive approaches including conven-
tional multiagent chemotherapy or high-dose che-
motherapy followed by ASCT may be more appro-
priate. However, according to the limited avail-
able data on high-dose chemotherapy followed by 
ASCT in relapsed NLPHL, tumor control with 
this modality does not appear to be better than 
with rituximab. A retrospective analysis from the 
USA including 19 patients with relapsed NLPHL 
who were treated with high-dose chemotherapy 
followed by ASCT reported 5‑year OS and PFS 
rates of only 56 and 40% [17]. By contrast, a recent 
study from the MD Anderson Cancer Center 
including 18 patients with confirmed NLPHL at 
relapse reported 5‑year OS and event-free survival 
rates of 73 and 61%, respectively, with this modal-
ity [18]. The improved clinical outcome in the latter 
report may in part be attributed to the relevant 
proportion of patients treated with rituximab as 
part of the conditioning regimen prior to ASCT.

In conclusion, given the relevant toxicity and 
the potentially reduced efficacy of high-dose 

chemotherapy followed by ASCT in relapsed 
NLPHL on the one hand and the good tolerabil-
ity and the excellent response rates observed with 
singe-agent rituximab on the other hand, anti-
CD20 antibody treatment represents a reasonable 
choice for the majority of patients with relapsed 
NLPHL. However, patients with more advanced 
disease at relapse may be candidates for high-dose 
chemotherapy followed by ASCT. The efficacy 
of this treatment approach may be improved by 
implementing rituximab or follow-up products 
into salvage and conditioning regimens.

Conclusion & future perspective
NLPHL represents a subtype of HL with dis-
tinct pathological and clinical characteristics. In 
patients diagnosed with stage IA disease without 
clinical risk factors and in patients with relapsed 
disease, treatment often differs from the standard 
approaches in cHL. Stage IA patients are suffi-
ciently treated with RT alone and single-agent 
anti-CD20 antibody treatment results in long-
term remission in a relevant proportion of patients 
with relapsed NLPHL [4,5,15,16]. In early unfavor-
able and advanced stages, treatment is very similar 
to cHL. Additional prospective and retrospective 
studies are necessary to optimize the treatment of 
NLPHL. For instance, the clinical outcome may 
be improved by implementing rituximab or fol-
low-up products into current standard protocols. 
In return, it might become possible to reduce the 
doses of conventional chemotherapeutics without 
compromising efficacy. Thereby, the risk of devel-
oping severe late effects such as heart and lung fail-
ure or infertility may decrease substantially. The 
possibility of a further reduction of RT doses and 
fields should also be evaluated as RT-associated 
late sequelae such as secondary solid tumors or 
hypothyroidism are frequently observed in long-
term survivors. In relapsed NLPHL, more data on 
the use of anti-CD20 antibodies as single agents, 
as well as high-dose chemotherapy followed by 
ASCT, are required.
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