
Introduction 

Clinicians and pathologists often encounter secondary tumors af-
ter the treatment of primary tumors. In malignant lymphomas, it is 
well known that low-grade lymphomas such as follicular lympho-
mas (FLs) can be transformed into high-grade, diffuse large B-cell 
lymphomas (DLBCLs) [1]. Although Hodgkin lymphoma (HL) 
and non-HL are different types of malignant lymphoma, reports 
on “consequent” lymphomas are rare [2]. These tumors, often 

The simultaneous, composite, or sequential occurrence of follicular lymphoma (FL) and classical Hodgkin lymphoma (HL), both of 
which originate from germinal center B-cell, is rare. Questions have been raised with regard to the type of tests that pathologists 
should perform when observing the presence of a “large-cell lymphoma” following an FL and what are the most critical pathological 
points for diagnosis. Here, we present a case of a classical HL following an FL after administering rituximab-bendamustine (R-Benda) 
chemotherapy. Furthermore, we also summarized the literature and compared this case with other HLs that followed FLs. A 55-year-
old woman was diagnosed with a grade 3A FL of the breast and axillary lymph node masses. She completed six R-Benda chemothera-
py cycles for stage IV FL. Twenty-three months after the diagnosis, follow-up image studies showed an increase in the size and num-
ber of the lesions. Biopsies of the neck lymph node and liver were performed, and the diagnosis was classical HL. Sequential or com-
posite FL and HL may sometimes develop from the same clone because they share the same genetic alterations, such as B-cell lym-
phoma (Bcl)-2 or Bcl-6 translocation. When a large-cell lymphoma is found after the treatment of FL, classical HL should be consid-
ered a pathological differential diagnosis, and histological, immunohistochemical, or molecular investigations must be considered 
during the diagnostic process. 
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found in breast or prostate cancers, should be differentiated from 
lymphomas that changed their morphological findings due to the 
administration of treatment. Thus, which tests should pathologists 
perform when observing the presence of a “large-cell lymphoma” 
following a FL? What are the most critical pathological points for 
diagnosis? Here, we present a case of a classical HL that developed 
following rituximab-bendamustine (R-Benda) chemotherapy for 
FL treatment. We also summarized the literature and compared 
this case with other HLs that followed FLs. 
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Case 

Ethical statements: This study followed the recommenda-
tions of the World Medical Association Declaration of Helsin-
ki and was approved by Institutional Review Board (IRB) of 
Inje University Haeundae Paik Hospital in Busan, Korea (IRB 
No: 2021-01-009). The need for informed consent was 
waived due to the retrospective nature of the study.

A 55-year-old Asian woman presented with a painful mass on the 
left anterior chest wall. She was being treated for hypertension, hy-
perlipidemia, diabetes mellitus, and rheumatoid arthritis. Chest 
computed tomography (CT) revealed multiple subcutaneous en-
hancing masses on the left breast, right lower back, and mid-back, 
measuring between 12 and 26 mm (Fig. 1A–1C). The axillary 
lymph nodes on the left side were enlarged (Fig. 1B, 1C). The 
neck CT was normal (Fig. 1D). Excisional biopsies of the left 
breast and the solid axillary masses were performed. 

A low-power view of the breast lesion showed an abnormal fol-
licular growth pattern, which did not have tingible body macro-
phages or well-developed mantle zones (Fig. 2A). The abnormal 
follicular pattern was also found in the extranodal lymphoid adi-
pose tissue through lymphoid capsules (Fig. 2B), with neoplastic 
follicles composed of centroblasts (Fig. 2C). However, Reed-Ster-
nberg, Hodgkin cells, or popcorn cells were absent. The CD21 im-
munohistochemistry highlighted follicular dendritic cell mesh-
works, including an abnormal structure of the adipose tissue (Fig. 
2D). The CD20 (Fig 2E) and B-cell lymphoma (Bcl)-6 antibodies 
(Fig. 2F) reacted to the neoplastic follicles. Sparse CD10-positive 
cells were observed in neoplastic follicles (Fig 2G). Moreover, the 
Bcl-2 immunohistochemistry showed a variable extent of positivi-
ty in neoplastic follicles (Fig. 2H), and some follicles were positive 
for Bcl-2 immunohistochemistry, with a diffuse or weakly patchy 
pattern (Fig. 2H). The expression of CD10, CD5, MUM1, and cy-
clin D1 was negative, and CD3-positive intrafollicular T cells were 
also found in neoplastic follicles. The Ki-67 labeling index was as 
high as 50% (Fig. 2I). Thus, the histological findings of the axillary 

Fig. 1. Chest computed tomography (CT) images display multiple subcutaneous enhanced masses (arrows) measuring (A) 29 mm 
at the right lower back, (B) 17 mm at the mid-back, and (C) 12 mm at the left breast. (D) No abnormal findings are observed in 
the neck CT.
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masses were identical to those of the breast. The diagnosis was FL, 
grade 3A, with a follicular pattern. 

The positron emission tomography (PET) for staging workup 
revealed multiple subcutaneous nodules of the shoulder, back, 
flank, breast, and axilla and enlarged lymph nodes of the left axilla, 
anterior diaphragmatic, and right interlobar areas (Fig. 3A). The 
bone marrow test was negative for malignant lymphoma. Al-
though chemotherapy was recommended for stage IV FL, the pa-
tient refused it and visited a clinic for regular radiological studies. 
After 17 months of FL, the PET revealed new lesions of the supra-
clavicular, mediastinal, and left axillary lymph nodes and increased 

size of the anterior diaphragmatic lesions, despite no evidence of 
progression in previous image tests (Fig. 3B). The patient complet-
ed six cycles of R-Benda. Twenty-three months later, after the first 
diagnosis of FL, during regular image check-ups, such as CT scans 
of the neck, chest, abdomen, and pelvis and PET scans, the patient 
was examined for multiple nodules that may have made a new ap-
pearance in the right supraclavicular (Fig. 3C), mediastinal, and 
abdominal cavity lymph nodes, as well as in the liver (Fig. 3D), 
spleen, or bilateral lungs, which is consistent with progressive dis-
ease. An incisional biopsy of the right supraclavicular lymph node 
and a needle biopsy of the mass in segment 5/8 of the liver were 

Fig. 2. Microscopic findings of the left breast. (A) Low-power magnification revealing a proliferation of neoplastic follicles with 
slight size variation and attenuated mantle zone (hematoxylin and eosin [H&E] stain, ×40). (B) Abnormal follicular growth pat-
terns extending to the fatty tissue outside the lymph node through the lymph node capsule (H&E stain, ×40). (C) Neoplastic 
follicles predominantly composed of centroblasts, consistent with follicular lymphoma, grade 3A. Tingible body macrophages are 
absent (H&E stain, ×400). (D) CD21 immunohistochemistry highlighting follicular dendritic cell meshworks inside and outside the 
lymph node (CD21 immunohistochemistry, ×40). (E) Anti-CD20 (CD20 immunohistochemistry, ×40) and (F) anti-Bcl-6 antibodies 
reacting to tumor cells (Bcl-6 immunohistochemistry, ×100). (G) Sparse CD10-positive cells observed in neoplastic follicles (CD10 
immunohistochemistry, ×100). (H) Bcl-2 expression in neoplastic follicles (Bcl-2 immunohistochemistry, ×100). (I) The Ki67 label-
ing index with 50% of tumor cells ratio (Ki-67 immunohistochemistry, ×400).
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performed to confirm the diagnosis. 
At a low magnification of the supraclavicular lymph node speci-

men, the normal lymph node architecture was replaced by the pro-
liferation of large histiocytoid cells with extensive necrosis (Fig. 
4A) with the Reed-Sternberg cells being rarely observed in the 
background of the histiocytes and sparse lymphocytes (Fig. 4B, 
4C). No follicular growth pattern and only a small number of lym-
phoid cells were observed. The Reed-Sternberg cells were positive 
for CD30 (Fig. 4D), PAX-5 (Fig. 4E), MUM1(Fig. 4F), and Bcl-2. 
Furthermore, the cells were negative for CD20, CD79a, CD15, an-
aplastic lymphoma kinase (ALK; also known as CD236), CD10, 
and cyclin D1, and the Bcl-6 antibodies reacted weakly to these 
cells (Fig. 4G). The in situ hybridization of the Epstein-Barr vi-
rus-encoded small RNAs (EBER ISH) was negative. The Bcl-2 
translocation fluorescence in situ hybridization (FISH) using a Vy-
sis Bcl-2 dual color, break-apart rearrangement probe (Abbott Mo-
lecular, Des Plaines, IL, USA) was negative for the Bcl-2 (18q21) 
translocation or copy number gain/amplification. The diagnosis 
was classical HL, an unclassifiable subtype, although some parts of 
the lesion resembled classical HL, a lymphocyte-depleted subtype. 

The liver exhibited similar pathologic findings to those of the 
neck lymph nodes. The hepatic lesion displayed large cells accom-
panied by fibrosis, clearly distinguishable from the surrounding 
non-neoplastic hepatic parenchyma (Fig. 4H). Notably, the pres-
ence of Reed-Sternberg cells and Hodgkin cells was more frequent 
compared to the lymph node biopsy (Fig. 4I), with positive immu-
nostaining observed for CD30, PAX-5, Bcl-6, Bcl-2, and MUM1. 
The Ki-67 labeling index was low, primarily expressed in Reed-Ster-
nberg cells. Negative results were obtained for CD20, CD79a, ALK 
(CD246), and cyclin D1, as well as EBER ISH. Additionally, the Bcl-
2 translocation FISH yielded negative results for Bcl-2 (18q21) 
translocation or copy number gain/amplification. The polymerase 

chain reaction (PCR) analysis for clonal immunoglobulin heavy 
chain (IgH) gene rearrangements was inconclusive, displaying a 
peak near the cutoff within the valid size range. Thus, the unclassi-
fiable classical HL diagnosis was established for liver involvement 
as well. 

Discussion 

Despite the diagnostic limitations due to the impossibility of as-
sessing all tissues of the first and second-time diagnosis, it is possi-
ble to state that the composite lymphoma of FL and classical HL 
recurred as a form of classical HL. To minimize diagnostic error, 
the submitted tissues were entirely embedded and reviewed sever-
al times. To rule out nodular lymphocyte-predominant HL, we re-
examined the diagnosed FL and found no large tumor cells such as 
popcorn cells. In addition, large lymphoid cells of the supraclavicu-
lar and liver biopsies were positive for CD30 and negative for 
CD20, supporting the diagnosis of classical HL. Moreover, no 
T-cell rosettes were found. Large B cell lymphoma with interferon 
regulatory factor rearrangement was also ruled out because of 
MUM1 immunohistochemistry negativity. Here, we confirmed 
that pathological findings were quite different between the first 
and the second diagnoses, with the second and the third lesion ap-
pearing after the completion of the treatment. 

Simultaneous, composite, or sequential occurrence of FL and 
classical HL, which both originate from germinal center B-cell, is 
rare. Compared with classical HLs, nodular lymphocyte-predomi-
nant HLs are associated more commonly with B-cell lymphoma. 
With regard to classical HL following FL, as in this case, Jaffe et al. 
[2] reported that lymphomas of HLs following FLs are the most 
frequent consequent lymphomas. This may have been due to the 
high incidence of FLs in Western countries. Notably, FLs do not 

AA BB CC DD

Fig. 3. Positron emission tomography (PET) images. (A) Stage workup revealing fluorodeoxyglucose uptake in bilateral posterior 
shoulder, back, flank, bilateral breast, left axilla, and diaphragmatic lesions. (B) PET during regular check-up after the diagnosis of 
follicular lymphoma shows a new lesion in the left supraclavicular, mediastinal, and left axillary lymph nodes. (C) Enlarged lymph 
nodes of the right supraclavicular area and lateral neck, exhibiting internal necrosis (arrow). (D) Abdomen computed tomography 
displaying multiple small low-density nodules in both livers (arrows).
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Fig. 4. Microscopic findings of the supraclavicular lymph node and liver. (A) Lymph node effaced by the proliferation of large 
histiocytoid cells with extensive necrosis (hematoxylin and eosin [H&E] stain, ×40). (B, C) High magnification view showing scat-
tered Reed-Sternberg cells admixed with histiocytes (H&E stain, ×400). (D) CD30 immunohistochemistry revealing positive stain-
ing in Reed-Sternberg cells (CD30 immunohistochemistry, ×400). (E) Weaker to PAX-5 antibody reactivity in large cells compared 
to strongly positive non-neoplastic B-cells (PAX-5 immunohistochemistry, ×400). (F) MUM1 expression in the nuclei of tumor 
cells (MUM1 immunohistochemistry, ×400). (G) Weak expression of Bcl-6 in the nuclei of tumor cells (Bcl-6 immunohistochemis-
try, ×400). (H) Liver biopsy showing a nodular proliferation of lymphoid cells with fibrosis (H&E stain, ×100). (I) High-power view 
of the liver biopsy, revealing Reed-Sternberg cells and histiocytes identical to that of the lymph node biopsy (H&E stain, ×400).
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occur in East Asia as often as they do in Western countries [3]. We 
have compiled 35 cases of classical HLs preceded by FLs by re-
viewing several original articles [4-17] (Table 1). Moreover, nine 
cases in China and Japan have been reported since 1996. Consider-
ing that the incidence of FL in South Korea is rising, it is important 
to report this case that occurred in our country [18]. 

HLs following FLs appeared in patients aged 27 to 89 years, and 
the time interval between the FLs and HLs ranged from 12 to 276 
months. The HLs were observed as composite (two cases), simul-
taneous (three cases), or both composite and simultaneous (three 
cases), as well as pure classical HL (27 cases). It is generally accept-
ed that FLs and HLs originate from transformed mutating and an-

tigen-selected germinal center B-cells and preapoptotic germinal 
B-cells, respectively [19]. Some composite or sequential lympho-
mas exhibited shared genetic alterations, including translocation 
involving Bcl-2 or Bcl-6, or clonality of IgH or immunoglobulin 
kappa chain rearrangement These findings suggest neoplastic 
transdifferentiation occurring between the different components 
of the two lymphomas [20]. Trecourt et al. [20] reported that mu-
tations in BCL2, CREBBP, KMT2D, EP300, and ARID1A are fre-
quently observed in both sequential and composite lymphomas of 
FL and HL. These mutations, which are found usually in FLs but 
not in HLs, may serve as driver mutations in the development of 
these lymphomas. However, different mutations specific to each 
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contingent may have been secondary or passenger mutations [20]. 
Thus, it is plausible that this particular case also exhibited genetic 
alterations shared between FLs and HLs, although these specific 
alterations were not assessed in this study. 

In our cases, we considered the pathological diagnosis to be an 
anaplastic variant of DLBCL, HL, anaplastic large-cell lymphoma, 
or FL showing anaplastic large-cell lymphoma-like features with a 
treatment effect. The negative result for both CD20 and CD79a 
ruled out the diagnosis of B-cell lymphoma, and a low Ki-67 label-
ing index eliminated the possibility of DLBCL. Furthermore, an 
anaplastic large-cell lymphoma was excluded based on the PAX-5 
expression. Given that the IgH rearrangement clonality and BCL2 
gene translocation may sometimes be found in both HLs and FLs 
of consequent lymphoma [10,14-17,20], pathologists should not 
rely on them for molecular investigations. While HLs and FLs 
have been shown to have different peaks in IgH gene rearrange-
ment PCR, they were observed to have IgH clonality [17]. Nota-
bly, the most crucial point was using a basic morphologic assess-
ment, such as assessing the Reed-Sternberg cells, background cells, 
and growth patterns. 

We presented a case of HL that occurred 23 months after FL. 
The FL and HL originated from germinal center B-cells. Sequen-
tial or composite FL and HL sometimes share common genetic al-
terations, which supports the idea that they shared identical clones 
and that transdifferentiation may cause composite or sequential 
lymphomas. Clinical, histological, immunohistochemical, and mo-
lecular investigations are critical for a correct diagnosis. 
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