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Abstract
In this report, we present the case of a patient with an uncommon triple diagnosis of (1) follicular (nodular)
lymphoma, (2) nodular lymphocyte predominant Hodgkin lymphoma, and (3) diffuse large B-cell lymphoma
non-germinal center B-cell (non-GCB) subtype. Although transformation of follicular lymphoma and
nodular lymphocyte predominant lymphoma to more aggressive forms such as diffuse large B-cell lymphoma
is possible; it generally happens many years after diagnosis. Moreover, there have been reported cases of
follicular lymphoma with transformation and nodular lymphocyte predominant Hodgkin lymphoma with
transformation at the time of diagnosis, but it is very uncommon to see all three present on initial diagnosis.
Our patient presented with a large right axillary mass, which, upon excisional biopsy and subsequent
histology, showed the aforementioned lymphomas. The patient did not present with a prodrome of any
symptoms except intermittent night sweats. The unique aspect of our case is that transformation and all
three lymphomas were seen at the time of diagnosis. The R-CHOP (rituximab, cyclophosphamide,
doxorubicin, vincristine, and prednisone) chemotherapy regimen is still the standard method of treatment
as it has been shown to be effective in treating follicular lymphoma and nodular lymphocyte predominant
Hodgkin lymphoma with and without transformation. However, there is insufficient literature on its efficacy
when all three are present concurrently.
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Introduction
Follicular lymphoma (FL) is a B-cell lymphoproliferative neoplasm that originates from the germinal center.
The diagnosis and morphological assessment of FL is made via lymph node excision and biopsy.
Transformation of FL to large cell lymphomas can be seen in up to 60% of patients [1]. Nodular lymphocyte
predominant Hodgkin lymphoma (NLPHL) is a rare subtype of Hodgkin lymphoma (HL) encompassing 3%-
5% of HL cases. There have been several reports that show a propensity of NLPHL transformation to diffuse
large B-cell lymphoma (DLBCL). Transformation has been seen in up to 30% of cases [2]. Based on its unique
histopathological and morphological features, NLPHL has been identified as a distinct subtype in the WHO
and the Revised European-American classification of lymphomas [3].

The transformation presented in our case belonged to the postgerminal immunohistochemical variant of
DLBCL (non-germinal center B-cell [non-GCB] DLBCL), a molecular analog of the activated B-cell (ABC)-
DLBCL subtype, which presents an unfavorable prognosis. This subtype is characterized by the
constitutional activation of the B-cell receptor signaling pathway and the transcription factor NF-κB
(nuclear factor kappa-light chain enhancer of activated B cells).

This article discusses the case of a triple lymphoma finding. Our patient was found to have all three: FL,
NLPHL with transformation to DLBCL concurrently at initial diagnosis. Upon review of the literature, we
were unable to find any other case reports discussing such a presentation as such, and this may be the first
reported case.

Case Presentation
A 36-year-old, Hispanic male patient presented to the general surgery clinic with a large, painless right
axillary mass measuring approximately 3 inches in diameter. He had no history of serious illness, and family
history of any cancer was unclear. He does not smoke or use any illicit substances and drinks alcohol
socially. He was not taking any prescription medication. He appeared well and was not in any distress. On
palpation, the mass was hard and mobile with enlarged surrounding lymph nodes. He did not present with
weight loss, fatigue, or fever. The only symptom he had prior to diagnosis was intermittent night sweats.
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Positron emission tomography combined with computed tomography (PET/CT) revealed an increase in the
size of multiple right axillary lymph nodes. The two larger lymph nodes were 5.8 cm and 6 cm in diameter,
with several smaller ones located medially and posterior to the pectoralis. There were no enlarged lymph
nodes elsewhere.

Lymph node biopsy revealed enlarged lymph nodes with effacement of architecture by a nodular
proliferation composed mostly of small lymphocytes and admixed large atypical lymphoid cells consistent
with lymphocyte predominant (LP) cells. There were also adjacent nodular areas composed of mostly large
atypical lymphoid cells arranged in sheets associated with central necrosis. Histological images directly from
our patient's lymph node showing FL can be seen in Figures 1, 2, NLPHL with a characteristic Reed-Sternberg
cells can be seen in Figure 3, and transformed DLBCL can be seen in Figure 4 with visible binucleated cells
and tumor cells undergoing active mitosis. 

FIGURE 1: Follicular (nodular) lymphocyte predominant B-cell
lymphoma. A high nuclear-cytoplasmic ratio is visible in the tumor cells.
Large atypical lymphoid cells are also seen scattered throughout the
sample.
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FIGURE 2: Another sample showing follicular (nodular) lymphocyte
predominant B-cell lymphoma with atypical lymphocytes and an area of
necrosis.

FIGURE 3: Nodular lymphocyte predominant Hodgkin lymphoma
showing characteristic Reed-Sternberg cells (arrow).
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FIGURE 4: Diffuse large B-cell lymphoma with visible binucleated cell
(black arrow) and cells under going mitosis (red arrows).

Immunohistochemistry showed that LP cells were positive for CD20, CD45 (variable), PAX5 (variable/weak),
OCT2, and Ki-67, and negative for CD15, CD30, ALK1, and BOB1. There were increased numbers of PD1+ T-
cells and CD4+ helper T-cells within the nodules and arranged in rosettes surrounding LP cells.

The tumor cells expressed CD45 (LCA), OCT-2, BCL6, and expressed increased PD-1, CD4, and variable weak
BCL2. The tumor cells were negative for CD15 and BCL1. FISH diagnosis was positive for extra copies of
MYC, BCL2, BCL6, and IgH (nonspecific abnormalities), and was negative for double-hit lymphoma as there
was no evidence of translocation or rearrangements. Thus, the diagnosis was established as follicular
(nodular) LP B-cell lymphoma (grade 1), NLPHL, (fan pattern A), and focal area of progression to DLBCL
(non-GCB subtype).

Four courses of rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisone (R-CHOP) are
planned. Serum blood chemistry and LDH will be monitored regularly, and after cycle four, a follow-up PET
scan will be administered, likely along with involved field radiation. cycle four, a follow-up PET scan will be
administered, likely along with involved field radiation.

Discussion
The case presented in this article is particularly unique as all three lymphomas (FL, NLPHL, and DLBCL)
were present at the initial diagnosis. Another distinguishing factor in this case was the evidence of
transformation to DLBCL at the time of diagnosis. Many retrospective studies have been conducted on the
incidence of transformation of FL, with limited data from prospective studies. Acker et al. found the risk of
FL transformation to be 20% after five years and 60% after eight years of therapy and observation [4]. Ersboll
et al. and Montoto et al. defined transformation of FL solely by histology; they reported a transformation
rate of 30% and 17% after 5 years and 56% and 28% after 10 years, respectively [4]. Bastion et al. and Al-
Tourah et al. defined transformation of FL histologically and clinically; they reported a transformation
probability of 22% and 15% at 5 years and 31% and 30% at 10 years, respectively [4]. Another study from
March 2004 to March 2007 conducted throughout 265 sites in the US observed 2,652 patients with a
confirmed diagnosis of FL. At the time of diagnosis, 47/2,652 (1.8%) patients had transformation to DLBCL
[5]. These studies iterate the idea that transformation to more aggressive forms of lymphoma from FL is
uncommon and that considerably more uncommon is transformation at the time of diagnosis as seen in our
patient.

Kenderian et al. performed an analysis of NLPHL transformation to DLBCL using the Mayo Clinic Lymphoma
Database. They identified 222 patients with NLPHL between the years 1970 and 2011 [6]. The cohort
consisted of 146 (66%) male patients with a median age at diagnosis of 40 years. The median age at follow-
up was 16 years. Transformation to DLBCL occurred within a median time of 35 months, with 17/222 (7.6%)
patients presenting with transformation [6]. The rate of transformation was found to be 0.74 per 100
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patient-years during the 2,304 patient-years of follow-up. Of the 222 patients, only two patients had
concurrent NLPHL and DLBCL (0.90%). The survival rate during five years was 76.4%, and transformation
had minimal effect on the overall rate of survival [6].

Extra copies of BCL6, MYC, and IgH seen in our patient are relatively common in the pathogenesis of
lymphoma. The proto-oncogene BCL6 is most commonly found to be dysregulated and overexpressed as a
result of the translocation (3;14) (q27;q32) is seen in 5-10% of DLBCL cases [7]. In addition, somatic
mutations leading to disrupted autoregulation of its expression have also been seen in some DLBCL [8]. In
our case, extra copies of BCL6 are seen without any evidence of translocation. The overexpression of the
oncogene BCL2 is also more commonly seen as a result of translocation (14;18) in approximately 20% of
DLBCL cases [7]. The increased activity of BCL2 prevents tumor cells from undergoing apoptosis, thus
prolonging their survival. However, the patient presented in our case showed no evidence of BCL2
translocation or rearrangement, which is an unusual finding. Moreover, overexpression of the MYC proto-
oncogene was also seen in our patient without the evidence of any translocation or rearrangement, again,
making this finding very unusual. The proto-oncogene MYC encodes the Myc protein, which is essential for
proliferation, metabolism, differentiation, and apoptosis. Overexpression of MYC causes increased cell
proliferation, angiogenesis, apoptosis, genomic instability, and inhibition of cell differentiation [9]; all of
these factors are strongly implicated in the development of several lymphomas including 5-15% of DLBCL
cases, as seen in our patient [10].

The presentation of NLPHL is usually localized to the lymph nodes; extranodal, mediastinal, or abdominal
involvement is uncommon as evident by the axillary mass present in our case [11]. NLPHL is characterized
by a nodular or a nodular and diffuse proliferation of large neoplastic lymphocyte-predominant cells, which
are sometimes referred to as lymphocytic and histiocytic or Reed-Sternberg cell variants [12]. In contrast to
the Reed-Sternberg cells of classical HL, which express CD15 and CD30, LP cells of NLPHL consistently
express the B-cell marker CD20. In addition, the LP cells of NLPHL can also express CD19, CD21 CD45,
CD57, CD79 OCT2, BCL6, PAX5, PD-1, Ki-67, and MUM1 [11-15].

FL is a B-cell lymphoproliferative neoplasm that originates from the germinal center. The diagnosis and
morphological assessment of FL is made via lymph node excision and biopsy. There are two morphologies
visible on biopsy; FL displays two types of closely packed follicles: (1) small
follicles containing small cleaved cells with nucleoli of variable sizes, referred to as centrocytes, and (2)
larger noncleaved cells with moderate cytoplasm, open chromatin, and multiple nucleoli, referred to as
centroblasts which are rapidly dividing B cells [16]. Its grading is based on histology and is classified as grade
1-3 (low grade to high grade). The WHO has differentiated the grades based on number of centroblasts, as
given in Table 1. Most cases of FL show a (14;18) (q32;q21) translocation resulting in an overexpression of
BCL2, an antiapoptotic protein. In some cases, dysregulating mutations of BCL6 are also seen also resulting
in an overexpression of BCL6, which is required for germinal center formation as seen in our patient [16].

WHO Classification Number of Centroblasts

Grade 1 0–5/HPF

Grade 2 6–15/HPF

Grade 3* >15/HPF

TABLE 1: WHO Classification of FL grades based on the number of centroblasts present.
*Grade 3A presents with centrocytes, whereas grade 3B presents with solid sheets of centroblasts.

Conclusions
As evident by the pathology and research presented in this report, it is uncommon to see FL and NLPHL with
transformation to DLBCL in a patient at the time of diagnosis. The standard method of treatment is still
rituximab, cyclophosphamide, doxorubicin hydrochloride (hydroxydaunomycin), vincristine sulfate
(Oncovin), and prednisone (R-CHOP). This combination of therapy still provides the most favorable outcome
for patients presenting with singular or multiple lymphomas with or without transformation. Early
transformation to DLBCL is a poor prognostic factor, and many patients may still respond well to the R-
CHOP chemotherapy regimen. The etiology of genetic mutations involved in the development of lymphoma
has been under careful research for many decades and continues to this day. Technological advancements
and discovery of new genetic mutations give some hope for the development of more targeted therapies.

Additional Information
Disclosures

2023 Rahim et al. Cureus 15(8): e43971. DOI 10.7759/cureus.43971 5 of 6

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
Yaser Rahim, Vanessa Boosahda, Dr. Michael Maroules, and Dr. Ghassan Bassil all contributed equally to the
work and should be considered co-first authors.

References
1. Lossos IS, Alizadeh AA, Diehn M, et al.: Transformation of follicular lymphoma to diffuse large-cell

lymphoma: alternative patterns with increased or decreased expression of c-myc and its regulated genes.
Proc Natl Acad Sci U S A. 2002, 99:8886-91. 10.1073/pnas.132253599

2. 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, 28:793-9.
10.1200/JCO.2009.24.9516

3. Chan JK, Banks PM, Cleary ML, et al.: A revised European-American classification of lymphoid neoplasms
proposed by the International Lymphoma Study Group. A summary version. Am J Clin Pathol. 1995,
103:543-60. 10.1093/ajcp/103.5.543

4. Lossos IS, Gascoyne RD: Transformation of follicular lymphoma. Best Pract Res Clin Haematol. 2011,
24:147-63. 10.1016/j.beha.2011.02.006

5. Wagner-Johnston ND, Link BK, Byrtek M, et al.: Outcomes of transformed follicular lymphoma in the
modern era: a report from the National LymphoCare Study (NLCS). Blood. 2015, 126:851-7. 10.1182/blood-
2015-01-621375

6. Kenderian SS, Habermann TM, Macon WR, et al.: Large B-cell transformation in nodular lymphocyte-
predominant Hodgkin lymphoma: 40-year experience from a single institution. Blood. 2016, 127:1960-6.
10.1182/blood-2015-08-665505

7. Willis TG, Dyer MJ: The role of immunoglobulin translocations in the pathogenesis of B-cell malignancies .
Blood. 2000, 96:808-22. 10.1182/blood.V96.3.808

8. Pasqualucci L, Migliazza A, Basso K, Houldsworth J, Chaganti RS, Dalla-Favera R: Mutations of the BCL6
proto-oncogene disrupt its negative autoregulation in diffuse large B-cell lymphoma. Blood. 2003,
101:2914-23. 10.1182/blood-2002-11-3387

9. Meyer N, Penn LZ: Reflecting on 25 years with MYC . Nat Rev Cancer. 2008, 8:976-90. 10.1038/nrc2231
10. Wang XJ, L Jeffrey Medeiros, Bueso-Ramos CE, et al.: P53 expression correlates with poorer survival and

augments the negative prognostic effect of MYC rearrangement, expression or concurrent MYC/BCL2
expression in diffuse large B-cell lymphoma. Mod Pathol. 2017, 30:194-203. 10.1038/modpathol.2016.178

11. Russell KJ, Hoppe RT, Colby TV, Burns BF, Cox RS, Kaplan HS: Lymphocyte predominant Hodgkin's disease:
clinical presentation and results of treatment. Radiother Oncol. 1984, 1:197-205. 10.1016/s0167-
8140(84)80001-8

12. Swerdlow SH, Campo E, Pileri SA, et al.: The 2016 revision of the World Health Organization classification
of lymphoid neoplasms. Blood. 2016, 127:2375-90. 10.1182/blood-2016-01-643569

13. Nam-Cha SH, Roncador G, Sanchez-Verde L, Montes-Moreno S, Acevedo A, Domínguez-Franjo P, Piris MA:
PD-1, a follicular T-cell marker useful for recognizing nodular lymphocyte-predominant Hodgkin
lymphoma. Am J Surg Pathol. 2008, 32:1252-7. 10.1097/PAS.0b013e318165b0d6

14. Herbeck R, Teodorescu Brînzeu D, Giubelan M, Lazăr E, Dema A, Ioniţă H: B-cell transcription factors Pax-5,
Oct-2, BOB.1, Bcl-6, and MUM1 are useful markers for the diagnosis of nodular lymphocyte predominant
Hodgkin lymphoma. Rom J Morphol Embryol. 2011, 52:69-74.

15. Sohani AR, Jaffe ES, Harris NL, Ferry JA, Pittaluga S, Hasserjian RP: Nodular lymphocyte-predominant
hodgkin lymphoma with atypical T cells: a morphologic variant mimicking peripheral T-cell lymphoma. Am
J Surg Pathol. 2011, 35:1666-78. 10.1097/PAS.0b013e31822832de

16. Kaseb H, Ali MA, Koshy NV: Follicular lymphoma. StatPearls [Internet]. StatPearls Publishing, Treasure
Island, FL; 2022.

2023 Rahim et al. Cureus 15(8): e43971. DOI 10.7759/cureus.43971 6 of 6

https://dx.doi.org/10.1073/pnas.132253599?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1073/pnas.132253599?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1200/JCO.2009.24.9516?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1200/JCO.2009.24.9516?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/ajcp/103.5.543?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/ajcp/103.5.543?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.beha.2011.02.006?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.beha.2011.02.006?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1182/blood-2015-01-621375?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1182/blood-2015-01-621375?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1182/blood-2015-08-665505?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1182/blood-2015-08-665505?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1182/blood.V96.3.808?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1182/blood.V96.3.808?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1182/blood-2002-11-3387?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1182/blood-2002-11-3387?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/nrc2231?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/nrc2231?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/modpathol.2016.178?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/modpathol.2016.178?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/s0167-8140(84)80001-8?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/s0167-8140(84)80001-8?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1182/blood-2016-01-643569?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1182/blood-2016-01-643569?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/PAS.0b013e318165b0d6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/PAS.0b013e318165b0d6?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/21424034/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/PAS.0b013e31822832de?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/PAS.0b013e31822832de?utm_medium=email&utm_source=transaction
https://www.ncbi.nlm.nih.gov/books/NBK538206/?utm_medium=email&utm_source=transaction

	Triple Lymphoma and Transformation to Diffuse Large B-Cell Lymphoma Finding at the Time of Diagnosis
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Follicular (nodular) lymphocyte predominant B-cell lymphoma. A high nuclear-cytoplasmic ratio is visible in the tumor cells. Large atypical lymphoid cells are also seen scattered throughout the sample.
	FIGURE 2: Another sample showing follicular (nodular) lymphocyte predominant B-cell lymphoma with atypical lymphocytes and an area of necrosis.
	FIGURE 3: Nodular lymphocyte predominant Hodgkin lymphoma showing characteristic Reed-Sternberg cells (arrow).
	FIGURE 4: Diffuse large B-cell lymphoma with visible binucleated cell (black arrow) and cells under going mitosis (red arrows).

	Discussion
	TABLE 1: WHO Classification of FL grades based on the number of centroblasts present.

	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


