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Introduction
The World Health Organization (WHO) classifies Hodgkin’s 

lymphoma into two different subtypes consisting of classical Hodgkin’s 
lymphoma and nodular lymphocyte-predominant Hodgkin’s 
lymphoma (NLPHL) [1]. NLPHL is much less common and accounts 
for only 5% of all Hodgkin’s lymphomas [1,2]. Approximately 75 
percent of patients are male and it is more common in African-
Americans compared to Caucasians in the United States [3]. There is 
a bimodal age distribution in NLPHL with one peak in childhood and 
the other in adults 30 to 40 years of age [4].

The two subtypes differ in that classical Hodgkin’s lymphoma 
contains Reed-Sternberg cells that stain positive for CD15 and CD30 
whereas NLPHL has Reed-Sternberg cell variants, termed Lymphocyte 
Predominant (LP) or popcorn cells, that are CD15 and CD30 negative 
[1,5]. An additional distinguishing feature between the two is that LP 
cells stain positive for the B lymphocyte marker CD20, making NLPHL 
an unusual form of a B cell lymphoma [6]. Although many patients 
with NLPHL have favorable outcomes, there is increasing evidence 
that this subtype may progress to a more aggressive lymphoma, most 
commonly diffuse large B-cell lymphoma (DLBCL), concurrently or 
many years later [7,8].

The purpose of this case report is to highlight a patient’s history 
involving this rare progression of NLPHL to a high-grade malignant 
lymphoma thought to have DLBCL features.

Case presentation

A 58 year-old African-American male originally presented in 1985 
at age 33 with a right axillary mass. Biopsy of the mass and a thorough 
staging workup revealed Stage IA NLPHL. The patient received 
external beam radiation therapy (EBRT) of 40 Gy in 20 fractions to the 
mantle field. He was followed annually for 13 years without evidence of 
disease. In 1997, it was felt that he was essentially cured and no longer 
required follow-up. 

In 2000, the patient presented to the emergency department with 
abdominal pain and hematuria. A CT scan revealed two densities 
along the ureter consistent with urolithiasis as well as right pelvic 
lymphadenopathy. Biopsy of the largest pelvic mass, measuring 2.8 by 

6 cm, was consistent with recurrence of NLPHL. The patient declined 
the recommended chemotherapy and opted for radiation therapy 
alone. He received EBRT of 36 Gy in 20 fractions to the pelvic mass 
with a field covering the para-aortic and pelvic lymph nodes and was 
followed annually for 9 years without recurrence.

In 2009, the patient presented to the emergency department with 
intermittent back pain. A chest CT revealed a large mass involving the 
posteriolateral chest wall with osseous destruction of the right fifth rib. 
A PET scan demonstrated the subscapular mass with an SUV of 39.1 as 
well as multiple hypermetabolic nodules in the spleen, splenic hilum, 
celiac axis, porta hepatis, and paraaortic regions (Figure 1). FNA 
and core needle biopsy of the chest wall mass revealed a high-grade 
malignant lymphoma of large cell composition with an incomplete B 
cell immunophenotype based on a positive PAX-5 immunostain along 
with a negative CD20 stain and no B cells identified on flow cytometry 
(Figure 2, Figure 3). The pathologic features of the FNA and core biopsy 
of the chest wall mass indicated a “grey zone lymphoma” with features 
of both NLPHL and DLBCL. WHO defines grey zone lymphoma as 
an unclassifiable B-cell lymphoma with features intermediate between 
DLBCL and classical HL [1].

Shortly after the diagnosis, the patient started systemic therapy 
every two weeks with adriamycin, bleomycin, vinblastine, and 
dacarbazine (ABVD) and was scheduled to complete 6 cycles, or 12 
treatments. Imaging obtained after 4 cycles revealed resolution of the 
various sites of lymphadenopathy but persistence of the chest wall 
mass (Figure 4). ABVD was discontinued due to inadequate response 
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Abstract
Nodular lymphocyte-predominant Hodgkin’s lymphoma (NLPHL) is a rare subtype of Hodgkin’s lymphoma 

characterized by a nodular proliferation of large neoplastic B cells that are CD15 and CD30 negative. Although this 
neoplasm develops slowly and has a favorable prognosis with Stage I or II disease, it has a high rate of recurrence 
and patients tend to have repeated relapses [1]. Increasingly, reports have shown that a small percentage of patients 
with NLPHL may transform to a more aggressive lymphoma concurrently or many years later.  This case highlights 
a 58 year-old man who developed NLPHL at age 33 and progressed to a high-grade malignant lymphoma 25 years 
later. The purpose of this report is to share this patient’s unusual clinical course and provide a pertinent literature 
review of NLPHL. 
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to therapy. The patient began a “salvage” regimen with ifosfamide, 
carboplatin, and etoposide (ICE) and completed two cycles without 
complications. Imaging with a PET/CT at that point revealed dramatic 
improvement of the right posteriolateral chest wall mass (SUV 3.9) 
with no evidence of additional disease (Figure 5). 

Due to persistence of the chest wall mass, the patient then 
completed a regimen of carmustine, etoposide, cytarabine, and 
melphalan (BEAM) followed by an autologous stem cell transplant 
(ASCT). BEAM is a high-dose chemotherapy used to treat relapsed 
Hodgkin’s lymphoma and high risk non-Hodgkin’s lymphoma [9]. 
BEAM is followed by ASCT due to its highly myelosuppressive nature. 
He underwent restaging at day 100 post-ASCT and had a complete 
remission (Figure 6). The patient continues in remission at eighteen 
months post-ASCT.

Discussion
The patient’s demographic profile fits that which is typically seen 

with NLPHL: he is an African-American male who initially presented 

with Stage I peripheral lympadenopathy in his thirties [1,3,4]. Patients 
commonly present with Stage I-II disease without B symptoms [10]. The 
presence of B symptoms, including fever, weight loss, and drenching 

Figure 1: PET/CT prior to chemotherapy: Hypermetabolic postero-lateral right 
chest wall lesion with a maximal standardized uptake value (SUV). Multiple 
enlarged hypermetabolic nodules scattered throughout the mesentery, 
retroperitoneum, left inguinal region, and spleen.

Figure 4: PET/CT following adriamycin, bleomycin, vinblastine, and 
dacarbazine (ABVD): Stable hypermetabolic chest wall mass with resolution of 
previously described lymphadenopathy.

Figure 2: (A) FNA of chest wall mass showing large, highly atypical lymphoid 
cells with prominent macronucleoli (B) Core biospy of mass showing malignant 
lymphoid tissue.
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Figure 3: Immunohistochemical stains of chest wall mass (A) CD3 scattered 
positivity (B) CD 15 negative (C) CD 30 negative (D) CD 20 negative (E) PAX-5 
positive (F) Ki-67 85% positive .
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night sweats, are thought to occur in less than 15% of cases of NLPHL 
[4]. In a  recent analysis of patients with NLPHL progressing to a high 
grade non-Hodgkin’s lymphoma or DLBCL, common clinic features 
of patients undergoing transformation include males with Stage III-
VI disease, extranodal involvement (liver, GI tract, soft tissue bone), 

splenic involvement, elevated LDH and the presence of B symptoms 
[5].  

Studies indicate that the LP cells in NLPHL represent a clonal 
tumor population of germinal center B cells [11-14]. Continuous 
immunoglobulin gene rearrangements and erroneous somatic 
hypermutation in the LP cells are thought to be involved in the 
pathogenesis of the histologic transformation to a high grade non-
Hodgkin’s lymphoma or DLBCL [15]. Genomic studies show that the 
gene rearrangements are rarely found in the neoplastic cells of NLPHL 
but are commonly found in patients who progress to DLBCL [16]. One 
rearrangement that is found in almost half of NLPHL cases involves the 
B-cell lymphoma 6 (BCL-6)  gene [17,18].

Diagnosis of histologic transformation is ultimately dependent on 
biopsy with immunohistochemical analysis. The pathologic features of 
this patient’s most recent FNA and core biopsy of the chest wall mass 
in 2009 indicate that he has a grey zone lymphoma with features of 
NLPHL and DLBCL. The lesion is considered high-grade due to the 
strong positivity of the proliferation marker Ki-67 and there is an 
incomplete B cell immunophenotype due to the positive PAX-5 stain 
and negative CD20. Large B cells are often difficult to identify on 
flow cytometry, which is most likely the reason why no B cells were 
identified. It is unknown whether the other hypermetabolic nodules 
seen on PET/CT were solely recurrence of NLPHL or also displayed 
features of the grey-zone lymphoma as biopsies of these areas were not 
done. 

Increasing reports over recent years have shown than NLPHL has a 
continuous pattern of relapse and has the potential to evolve into a high-
grade non-Hodgkin’s lymphoma. In a study of 68 patients with NLPHL 
by Orlandi et al. [19] 18 patients relapsed as NLPHL while 5 developed 
non-Hodgkin’s lymphoma. The cumulative risk of developing NHL at 
10 years was 9%. In a more recent analysis of 146 patients with NLPHL 
by Biasoli et al. [20] the cumulative histologic transformation rate was 
12%. Finally, in an analysis of 95 patients with NLPHL by Al-Mansour 
et al. [5] 14% patients progressed to an aggressive lymphoma and the 
risk of transformation increased with time from 7% to 30% at 10 and 
20 years, respectively. The high recurrence and transformation rates 
support the need for continuous follow-up in patients as well as the 
importance of biopsy for a histologic diagnosis when a new mass 
appears. 

The median time for histologic transformation varies. Biasoli 
et al. [20] demonstrated a median time of 4.7 years (range 0.4 to 18 
years) whereas it was 8.1 years (range 0.35 to 20.3 years) in the study 
by Al-Mansour et al.  [5]. The patient in this case report exceeds these 
ranges by having a 25 year lapse between diagnosis of NLPHL and 
transformation to a high-grade lymphoma. Independent of the time 
for transformation, patients who progress to DLBCL have a poorer 
prognosis compared to those with NLPHL. The overall survival rates 
after histologic transformation were similar in Biasoli et al. [20] and 
Al-Mansour et al. [5] at 60% and 62%, respectively. In a report of 21 
cases from the Nebraska Lymphoma Study Group, Huang et al. [21] 
demonstrated there was no difference in survival outcomes between 
DLBCL arising from NLPHL versus DLBCL arising de novo. 

While treatment algorithms exist for NLPHL, therapies for 
patients who histologically transform to a high-grade lymphoma or 
DLBCL are less clearly defined [22]. Treatment for patients diagnosed 
with stage I or II NLPHL without B symptoms consists of radiation 
therapy alone whereas stage I or II with B symptoms or stage III or 

Figure 5: PET/CT following ifosfamide, carboplatin, and etoposide (ICE): 
Marked interval decrease in size and hypermetabolic activity of right chest wall 
mass. 

Figure 6: PET/CT day 100 post autologous stem cell transplant (ASCT): No 
appreciable residual soft tissue or significant metabolic activity at the postero-
lateral right fifth rib. No evidence of disease progression.
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IV disease are treated with chemotherapy +/- radiation [22]. Common 
chemotherapy regimens used to treat NLPHL include ABVD, 
CHOP (cyclophosphamide, vincristine, prednisone) and EPOCH 
(cyclophosphamide doxorubicin, etoposide, vincristine, prednisone) 
+/- rituximab or rituximab alone [22]. This patient was treated as if 
he had relapsed advanced stage classifical Hodgkin lymphoma. He 
initally received ABVD opposed to more intensive high dose or salvage 
therapy as he did not have chemotherapy in the past. He eventually 
required salvage therapy with ICE and then BEAM followed by ASCT 
due to persistence of the chest wall mass. It is hypothesized that the 
chest wall mass was the only area that transformed to a high-grade 
lymphoma due to it’s resistance to therapy, although this cannot be 
confirmed as pathologic specimens from the other sites of recurrence 
were not obtained. 

Conclusion
In summary, a small percentage of patients with NLPHL may 

progress to a high-grade non-Hodgkin’s lymphoma, most commonly 
DLBCL. Due to the high recurrence rate and risk of transformation, 
continual follow-up and screening is required for these patients. 
Following a recurrence, biopsy is an important tool in determining 
if histologic transformation has taken place. Once transformation to 
aggressive non-Hodgkin’s lymphoma has occurred, treatment with 
regimens appropriate to the transformed lymphoma subtype may be 
required for disease control. 
References

1. Swerdlow SH, Campo E, Harris NL, Jaffe ES, Pileri SA, et al. (2008) WHO 
Classification of Tumours of Haematopoietic and Lymphoid Tissues. IARC: 
Lyon. 

2.	 Regula DP Jr, Hoppe RT, Weiss LM (1988) Nodular and diffuse types of 
lymphocyte predominance Hodgkin’s disease. N Engl J Med 318: 214-219. 

3. Morton LM, Wang SS, Devesa SS, Hartge P, Weisenburger DD, et al. (2006) 
Lymphoma incidence by WHO subtype in the United States, 1992-2001. Blood 
107: 265. 

4. Diehl V, Sextro M, Franklin J, Hansmann ML, Harris N, et al. (1999) 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 17: 776-783. 

5. Al-Mansour M, Connors JM, Gascoyne RD, Skinnider B, Savage KJ (2010) 
Transformation to aggressive lymphoma in nodular lymphocyte-predominant 
Hodgkin’s lymphoma. J Clin Oncol 28: 793-799.

6. Chittal SM, Alard C, Rossi JF, al Saati T, Le Tourneau A, et al. (1990) Further 
phenotypic evidence that nodular, lymphocyte-predominant Hodgkin’s disease 
is a large B-cell lymphoma in evolution. American Am J Surg Pathol 14: 1024-
1035.

7. Hansmann ML, Stein H, Fellbaum C, Hui PK, Parwaresch MR, et al. (1989) 
Nodular paragranuloma can transform into high-grade malignant lymphoma of 
B type. Hum Pathol 20: 1169-1175.

8. Miettinen M, Franssila KO, Saxen E (1983) Hodgkin’s disease, lymphocytic 
predominance nodular: Increased risk for subsequent non-Hodgkin’s 
lymphomas. Cancer 51: 2293-2300. 

9. Wang EH, Chen YA, Corringham S, Bashey A, Holman P, et al. (2004) High-
dose CEB vs. BEAM with autologous stem cell transplant in lymphoma. Bone 
Marrow Transplant 34: 581-587.

10.	Bodis S, Kraus MD, Pinkus G, Silver B, Kadin ME, et al. (1997) Clinical 
presentation and outcome in lymphocyte-predominant Hodgkin’s disease. J 
Clin Oncol 15: 3060-3066.

11.	Braeuninger A, Küppers R, Strickler JG, Wacker HH, Rajewsky K, et al. 
(1997) Hodgkin and Reed-Sternberg cells in lymphocyte predominant Hodgkin 
disease represent clonal populations of germinal center-derived tumor B cells. 
Proc Natl Acad Sci U S A 94: 9337-9342.

12.	Marafioti T, Hummel M, Anagnostopoulos I, Foss HD, Falini B, et al. (1997) 
Origin of nodular lymphocyte-predominant Hodgkin’s disease from a clonal 
expansion of highly mutated germinal-center B cells. The New Engl J Med 337: 
453-458.

13.	Ohno T, Stribley JA, Wu G, Hinrichs SH, Weisenburger DD, et al. (1997) 
Clonality in nodular lymphocyte-predominant Hodgkin’s disease. N Engl J Med 
337: 459-465.

14.	Wickert RS, Weisenburger DD, Tierens A, Greiner TC, Chan WC (1995) 
Clonal relationship between lymphocytic predominance Hodgkin’s disease and 
concurrent or subsequent large-cell lymphoma of B lineage. Blood 86: 2312-
2320.

15.	Liso A, Capello D, Marafioti T, Tiacci E, Cerri M, et al. (2006) Aberrant somatic 
hypermutation in tumor cells of nodular-lymphocyte-predominant and classic 
Hodgkin lymphoma. Blood 108: 1013-1020.

16.	Greiner TC, Gascoyne RD, Anderson ME, Kingma DW, Adomat SA, et al. 
(1996) Nodular lymphocyte-predominant Hodgkin’s disease associated with 
large-cell lymphoma: Analysis of Ig gene rearrangements by V-J polymerase 
chain reaction. Blood 88: 657-666. 

17.	Wlodarska I, Nooyen P, Maes B, et al. (2003) Frequent occurrence of BCL-
6 rearrangements in nodular lymphocyte-predominant Hodgkin lymphoma but 
not in classical Hodgkin lymphoma. Blood 101: 706-710.

18.	Wlodarska I, Stul M, De Wolf-Peeters C, Hagemeijer A (2004) Heterogeneity 
of BCL-6 rearrangements in nodular lymphocyte predominant Hodgkin’s 
lymphoma. Haematologica 89: 965-972. 

19.	Orlandi E, Lazzarino M, Brusamolino E, Paulli M, Astori C, et al. (1997) Nodular
lymphocyte predominance Hodgkin’s disease: Long-term observation reveals 
a continuous pattern of recurrence. Leuk Lymphoma 26: 359-368.

20.	Biasoli I, Stamatoullas A, Meignin V, Delmer A, Reman O, et al. (2010) Nodular, 
lymphocyte-predominant Hogkin 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 116: 631-639.

21.	Huang JZ, Weisenburger DD, Vose JM, Greiner TC, Aoun P, et al. (2004) 
Diffuse large B-cell lymphoma arising in nodular lymphocyte predominant 
Hodgkin lymphoma: A report of 21 cases from Nebraska lymphoma study 
group. Leuk Lymphoma 45: 1551-1557.

22.	Reproduced with permission from The NCCN Hodgkin’s Lymphoma Clinical 
Practice Guidelines in Oncology. National Comprehensive Cancer Network, 
2010. Available at: http://www.nccn.org.   Accessed March 18, 2010. To view 
the most recent and complete version of the guideline, go online to www.nccn.
org.

http://apps.who.int/bookorders/WHP/detart1.jsp?sesslan=1&codlan=1&codcol=70&codcch=4002
http://apps.who.int/bookorders/WHP/detart1.jsp?sesslan=1&codlan=1&codcol=70&codcch=4002
http://apps.who.int/bookorders/WHP/detart1.jsp?sesslan=1&codlan=1&codcol=70&codcch=4002
http://www.ncbi.nlm.nih.gov/pubmed/3336412
http://www.ncbi.nlm.nih.gov/pubmed/3336412
http://www.ncbi.nlm.nih.gov/pubmed/16150940
http://www.ncbi.nlm.nih.gov/pubmed/16150940
http://www.ncbi.nlm.nih.gov/pubmed/16150940
http://www.ncbi.nlm.nih.gov/pubmed/10071266
http://www.ncbi.nlm.nih.gov/pubmed/10071266
http://www.ncbi.nlm.nih.gov/pubmed/10071266
http://www.ncbi.nlm.nih.gov/pubmed/10071266
http://www.ncbi.nlm.nih.gov/pubmed/10071266
http://www.ncbi.nlm.nih.gov/pubmed/20048177
http://www.ncbi.nlm.nih.gov/pubmed/20048177
http://www.ncbi.nlm.nih.gov/pubmed/20048177
http://www.ncbi.nlm.nih.gov/pubmed/2240355
http://www.ncbi.nlm.nih.gov/pubmed/2240355
http://www.ncbi.nlm.nih.gov/pubmed/2240355
http://www.ncbi.nlm.nih.gov/pubmed/2240355
http://www.ncbi.nlm.nih.gov/pubmed/2591946
http://www.ncbi.nlm.nih.gov/pubmed/2591946
http://www.ncbi.nlm.nih.gov/pubmed/2591946
http://www.ncbi.nlm.nih.gov/pubmed/6850508
http://www.ncbi.nlm.nih.gov/pubmed/6850508
http://www.ncbi.nlm.nih.gov/pubmed/6850508
http://www.ncbi.nlm.nih.gov/pubmed/15273714
http://www.ncbi.nlm.nih.gov/pubmed/15273714
http://www.ncbi.nlm.nih.gov/pubmed/15273714
http://www.ncbi.nlm.nih.gov/pubmed/9294468
http://www.ncbi.nlm.nih.gov/pubmed/9294468
http://www.ncbi.nlm.nih.gov/pubmed/9294468
http://www.ncbi.nlm.nih.gov/pubmed/9256483
http://www.ncbi.nlm.nih.gov/pubmed/9256483
http://www.ncbi.nlm.nih.gov/pubmed/9256483
http://www.ncbi.nlm.nih.gov/pubmed/9256483
http://www.ncbi.nlm.nih.gov/pubmed/9250847
http://www.ncbi.nlm.nih.gov/pubmed/9250847
http://www.ncbi.nlm.nih.gov/pubmed/9250847
http://www.ncbi.nlm.nih.gov/pubmed/9250847
http://www.ncbi.nlm.nih.gov/pubmed/9250848
http://www.ncbi.nlm.nih.gov/pubmed/9250848
http://www.ncbi.nlm.nih.gov/pubmed/9250848
http://www.ncbi.nlm.nih.gov/pubmed/7662978
http://www.ncbi.nlm.nih.gov/pubmed/7662978
http://www.ncbi.nlm.nih.gov/pubmed/7662978
http://www.ncbi.nlm.nih.gov/pubmed/7662978
http://www.ncbi.nlm.nih.gov/pubmed/16614247
http://www.ncbi.nlm.nih.gov/pubmed/16614247
http://www.ncbi.nlm.nih.gov/pubmed/16614247
http://www.ncbi.nlm.nih.gov/pubmed/8695813
http://www.ncbi.nlm.nih.gov/pubmed/8695813
http://www.ncbi.nlm.nih.gov/pubmed/8695813
http://www.ncbi.nlm.nih.gov/pubmed/8695813
http://www.ncbi.nlm.nih.gov/pubmed/12393409
http://www.ncbi.nlm.nih.gov/pubmed/12393409
http://www.ncbi.nlm.nih.gov/pubmed/12393409
http://www.ncbi.nlm.nih.gov/pubmed/15339680
http://www.ncbi.nlm.nih.gov/pubmed/15339680
http://www.ncbi.nlm.nih.gov/pubmed/15339680
http://www.ncbi.nlm.nih.gov/pubmed/9322899
http://www.ncbi.nlm.nih.gov/pubmed/9322899
http://www.ncbi.nlm.nih.gov/pubmed/9322899
http://www.ncbi.nlm.nih.gov/pubmed/20029973
http://www.ncbi.nlm.nih.gov/pubmed/20029973
http://www.ncbi.nlm.nih.gov/pubmed/20029973
http://www.ncbi.nlm.nih.gov/pubmed/20029973
http://www.ncbi.nlm.nih.gov/pubmed/15370206
http://www.ncbi.nlm.nih.gov/pubmed/15370206
http://www.ncbi.nlm.nih.gov/pubmed/15370206
http://www.ncbi.nlm.nih.gov/pubmed/15370206

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Case presentation

	Discussion
	Conclusion
	References
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	Figure 6



