
Int J Clin Exp Pathol 2018;11(1):324-332
www.ijcep.com /ISSN:1936-2625/IJCEP0053840

Original Article
Development of follicular lymphoma after treatment of 
diffuse large B-cell lymphoma: two case  
reports with review of literature

Peipei Xu1*, Ying Jiang1*, Chaoyang Guan1, Xiaoyan Shao1, Ming Chen3, Jian Ouyang1, Bing Chen2

1Department of Hematology, Nanjing Drum Tower Hospital, The Affiliated Hospital of Nanjing University Medical 
School, Nanjing, PR China; 2Department of Hematology, Nanjing Drum Tower Hospital Clinical College of Tradition-
al Chinese and Western Medicine, Nanjing, PR China; 3Department of Pathology, Nanjing Drum Tower Hospital, 
The Affiliated Hospital of Nanjing University Medical School, Nanjing, PR China. *Co-first authors.

Received March 26, 2017; Accepted June 13, 2017; Epub January 1, 2018; Published January 15, 2018

Abstract: Diffuse large B-cell lymphoma (DLBCL) is one of the most frequent subtypes of aggressive lymphomas, 
which can be transformed lymphoma that mostly develops from other types of lymphoma. Cases of DLBCL arising 
developing after the initial diagnosis of follicular lymphoma (FL) have been reported. However, until now, little few 
studies have been reported were conducted on the patients with DLBCL and with subsequent development of FL in 
patients with DLBCL. Here we presented this study with two rare cases of, namely, FL and Composite concurrently 
occurs with DLBCL and FL developing after the initial diagnosis of DLBCL. In order to investigate the clinical and 
molecular features of patients with DLBCL and FL, we also reviewed the literature on FL patients with FL developing 
DLBCL, and patients with composite FL and DLBCL.

Keywords: Diffuse large B-cell lymphoma, follicular lymphoma, composite lymphoma

Introduction

Diffuse large B-cell lymphoma (DLBCL) is one 
of the most common Non-Hodgkin’s lymphoma 
in clinical practice and is primarily derived from 
other types of lymphoma. Follicular lymphoma 
(FL) transforming to DLBCL is the most often 
reported case. To our best knowledge, the 
development of FL after treatment of DLBCL 
has not been reported yet. 

A second lymphoma differs from the original 
lymphoma; the mechanism between the two 
distinct morphological types of lymphoma has 
attracted interests from hematologists becau- 
se of the varying prognosis among affected 
patients. Studies have reported some cases of 
DLBCL (t-FL) that developed in patients with FL 
[1-8]. A review of the literature shows a small 
number of patients with composite FL and 
DLBCL [2, 9]. Scholars have proposed several 
hypotheses to explain the occurrence of clonal 
proliferations; this phenomenon could be due 
to chronic antigenic stimulation, such as viral 
infection and genetic changes caused by che-

motherapy [10]. For example, Epstein-Barr virus 
is a possible etiological agent involved in the 
development of B-cell lymphoma after an exist-
ing T-cell lymphoma [11, 12]. Although the 
transformation of FL to DLBCL is commonly 
observed in clinical practice and several stud-
ies aim to determine the underlying pathogen-
esis, the precise mechanism remains unknown. 
Casulo et al [13] revealed that FL possibly origi-
nates from a series of natural transformations. 
The initiation of IGH/BCL2 translocation in early 
B cells and subsequent accumulation of onco-
genic mutations producing FL occur through 
the mistargeted activity of activation-induced 
deaminase (AID); this protein is expressed in 
precursor FL cells and iteratively resides in ger-
minal centers (GCs) in lymph nodes. AID expres-
sion in normal GCs induces somatic hypermu-
tation of immunoglobulin loci, leading to B-cell 
malignancies that originate from follicular B 
cells. Suppressing AID expression causes 
genetic instability and potentially prevents the 
progression of FL. However, this mechanism 
cannot sufficiently explain the development of 
FL after DLBCL.
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In this study, we report two rare cases of FL 
developing after the initial diagnosis of DLBCL 
We also present a literature review on cases of 
patients with FL developing DLBCL and patients 
with composite FL and DLBCL. We summarize 
the clinical and pathological features of both 
groups of patients.

Case presentation

Case 1

A 64-year-old man with abdominal distension 
was admitted to our hospital in August 2010. 
The abdominal ultrasound result showed a 
huge retroperitoneal mass. Positron emission 
tomography and computed tomography (PET-
CT) analysis of the whole body disclosed retro-

peritoneal huge mass (19 cm × 7.9 cm × 8.3 
cm). Biopsies of the huge mass revealed the 
diagnosis of DLBCL. The nodal structure was 
partly effaced by a diffuse proliferation of large 
lymphoid cells (Figure 1A and 1B). Immuno- 
histochemical staining patterns demonstrated 
that lymphoid cells expressed CD20 (Figure 
1C) and exhibited high proliferation rate mea-
sured by Ki67 (Figure 1D). These cells were 
also positive for CD79a, CD10, and BCL-6 
expression (Figure 1E-G) but negative for CD3, 
CD7, CD30 and Mum1 expression (data not 
shown). Polymerase chain reaction analysis of 
the IgH and TCR genes revealed no clonal rear-
rangements (Supplementary Figure 1A-C). After 
completing four cycles of R-CHOP (rituximab, 
cyclophosphamide, pirarubicin, vindesine and 

Figure 1. Initial biopsy from case 1 showing morphological (A, B) and immunohistochemical findings with positiv-
ity for CD20 (C), Ki67 (D), CD79α (E), CD10 (F), BCL-6 (G). PET-CT of the whole body disclosed mediastinal lymph 
nodes, metabolism is not high (H). Enlargement of the inguinal lymph nodes demonstrated by PET-CT (I) confirmed 
disease progression in August 2013. (A: H&E staining, with original magnification × 40; B: H&E staining, with original 
magnification × 400; C-G: immunohistochemical staining, with original magnification × 400).
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dexamethasone) chemotherapy, the patient did 
not achieve complete remission. After another 
three cycles of R-CHOP chemotherapy and 28 
cycles of radiotherapy, the patient finally 
achieved complete remission as determined by 
PET-CT analysis (Figure 1H). However, PET-CT 
scanning in August 2013 showed the enlarge-
ment of the inguinal lymph nodes, confirming 
the progression of the disease (Figure 1I). After 
1 week, biopsy of the enlarged right inguinal 
lymph node was performed. The results 
revealed FL (Figure 2A and 2B). The lymphoid 
cells were tested positive for CD20, CD21, 
BCL-2 (Figure 2C-E) and CD23. Staining showed 
the presence of residual follicular dendritic 
cells (Figure 2F) and Ki67 assessment indicat-
ed low cell proliferation. A diagnosis of FL was 
established. The clonal rearrangements of  
the IgH and TCR genes were not found 
(Supplementary Figure 1D-F). The patient was 
subjected to two cycles of RCOP and four cycles 
of rituximab. The patient remained in remission 
up to June 2015.

Case 2

A 69-year-old woman with multiple enlarged 
lymph nodes in the neck, mandible and inguinal 
areas was admitted to our hospital in April 

2012. The PET-CT scan of the whole body 
showed generalized lymphadenopathy in the 
neck, axillae, chest and inguinal areas. Biopsies 
of the enlarged inguinal lymph node revealed 
the diagnosis of DLBCL. The diagnosis was con-
firmed by morphological, immunohistochemical 
and molecular evaluation of the lymph node 
(Figure 3A-G; Table 1). Meanwhile, analyses of 
the IgH and TCR genes revealed no clonal rear-
rangements (Supplementary Figure 1G-I). After 
completing four cycles of R-CHOP+MTX (ritux-
imab, cyclophosphamide, pirarubicin, vinde-
sine, dexamethasone, and methotrexate) che-
motherapy, the patient achieved complete 
remission as determined by PET-CT analysis 
(Figure 3H). The biopsy of the enlarged inguinal 
lymph node and bone marrow showed no evi-
dence of lymphoma cells. The patient under-
went another two cycles of R-CHOP and two 
cycles of RCOP (rituximab, cyclophosphamide, 
vindesine and dexamethasone) for consolida-
tion therapy. Follow-up in October 2013 showed 
the enlargement of the inguinal lymph nodes, 
confirming the progression of the disease. The 
PET-CT (Figure 3I) scan of the whole body 
showed generalized lymphadenopathy in the 
submandibular and inguinal areas. The patient 
failed to respond to the salvage regimen CHOPE 
(rituximab, cyclophosphamide, pirarubicin, vin-

Figure 2. Follow-up biopsy from case 1 showing morphological (A, B) and immunohistochemical findings with positiv-
ity for CD20 (C), CD21 (D), BCL-2 (E), CD23 (F). (A: H&E staining, with original magnification × 40; B: H&E staining, 
with original magnification × 400; C-F: immunohistochemical staining, with original magnification × 400).
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desine, dexamethasone and etoposide). In 
December 2013, the biopsy of the enlarged 
right inguinal lymph node revealed DLBCL 
(25%) compositing with FL (75%). Histo- 
pathological analysis revealed diffuse infiltra-
tion of malignant neoplastic lymphoid cells 
(Figure 4A, 4B). The lymphoid cells were tested 
positive for CD20 (Figure 4C), Bcl-2 (Figure 4D), 
Bcl-6 (Figure 4E) and CD21 (Figure 4F). Staining 
indicated the presence of residual follicular 
dendritic cells. The cells showed high prolifera-
tion rate as measured by Ki67 and tested nega-
tive for CD3 and CD5. Clonality analysis of the 
LN biopsy revealed the clonal rearrangement of 
IgH-DH and Igκ-V/in (Supplementary Figure 2A, 
2B). Thus, a diagnosis of DLBCL compositing 
with FL was established. The patient was sub-

jected to one cycle of rituximab and dexameth-
asone and two cycles of rituximab and fludara-
bine. However, the patient did not achieve 
complete remission although the superficial 
lymph nodes became smaller. Considering 
obvious bone marrow suppression after che-
motherapy and pneumonia, doctors continued 
to treat the primary disease of the patient by 
oral prednisone. The patient succumbed to her 
disease at the end of October 2014.

Discussion

In this article, we present a unique case of FL 
developing 3 years after the initial diagnosis of 
DLBCL (case 1) and a case of sequential devel-
opment of composite DLBCL and FL in a patient 

Figure 3. Initial biopsy from case 2 showing morphological (A, B) and immunohistochemical findings with positivity 
for CD20 (C), Ki67 (D), Bcl-2 (E), CD10 (F), BCL-6 (G). PET-CT of the whole body disclosed inguinal lymph nodes, 
metabolism is not high (H). Enlargement of the inguinal lymph nodes and submandibular lymph nodes lymph nodes 
demonstrated by PET-CT (I) confirmed disease progression. (A: H&E staining, with original magnification × 40; B: 
H&E staining, with original magnification × 400; C-G: immunohistochemical staining, with original magnification × 
400).
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with DLBCL (case 2). For these two cases, the 
initial diagnosis was DLBCL and was confirmed 
by assessment of morphological and molecular 
features. The patients were given with different 
regimens of therapy, and both of them achieved 
complete remission. DLBCL is the most fre-
quent subtype of aggressive lymphomas and 
accounts for a large proportion of clinical  
lymphoma. Hence, the development of a sec-
ond lymphoma after treatment of DLBCL has 
gained increased research attention from 
hematologists.

A second FL developing in patients after the ini-
tial diagnosis of DLBCL has not been reported 
yet, although many patients with the initial 
diagnosis of FL have developed DLBCL (Table 
2) [1-8]. In all documented cases, the interval 
from the initial diagnosis of FL to the develop-
ment of DLBCL ranged from 6 months to 22 
years. Alvaro-Naranjo T [1] reported a case of 
CD20-negative DLBCL transformation after 
rituximab treatment of follicular lymphoma; the 
patient died 12 months after the diagnosis of 
DLBCL that developed from FL. The survival 
rate of patients with this case is lower than that 
of patients tested positive for CD20. Moreover, 
patients with DLBCL originating from FL mani-
fested clonal (monoclonal and oligoclonal) IgH 
gene rearrangements. These patients also fea-
tured a number of recurring cytogenetic abnor-
malities, including mutations of TP53 [14, 15]; 
deletions in CDKN2A/B [14]; mutations, trans-
locations, or amplifications of MYC [16, 17]; 
and mutations or translocations of Bcl-2 [16-
18] and Bcl-6 [16, 19]. Bcl-2 and Bcl-6 are the 
strongest predictors of patient survival [20]. As 
such, scholars must investigate the survival of 
patients with DLBCL developing after the diag-
nosis of FL.

Composite lymphoma refers to the co-occur-
rence of two or more morphologically and 
immunophenotypically separated lymphomas 
in the same topographic site at the time of clini-
cal presentation. This type of lymphoma is an 
infrequent type of lymphoid neoplasm [9]. Table 
3 summarizes six cases of composite DLBCL 
and FL, including the presented case 2. FL was 
categorized as high grade (FL IIIA-B) in cases 
with composite lymphoma, especially in case 1, 
where three lymphomas were found in a single 
lymph node [9]; these lymphomas were formed 
from one low-grade lymphoma (FL I-II) and two 
high-grade lymphomas (FL IIIA and DLBCL). As 
shown in Table 3, the prognosis of these 
patients was generally poor, varying from only 
11 months to 42 months, compared with that 
of patients shown in Table 2 (two patients lost 
contact). The prognosis of the patients could be 
due to the staging and type of the disease.

FL is an incurable but indolent lymphoma with 
high survival rates, whereas DLBCL is charac-
terized by an aggressive behavior with good 
response to chemotherapy [21]. Therefore, the 
therapy regimens for these lymphomas are dif-
ferent. The varying outcomes of the patients 
may be related to the stage of the initial diagno-
sis of FL and the kind of treatment they received 
(Table 2). Lerch K [7] reported 50 cases of 
DLBCL that developed after FL; the patients 
were all treated by combination chemotherapy, 
and the median follow-up was 1.9 years. Wirk B 
[8] analyzed the outcomes of transplant in 141 
subjects with DLBCL that originated from FL; 
the median follow-ups of autoHCT and alloHCT 
were 85 and 64 months. The outcomes of 
transplant, especially that of autotransplant 
are more durable than non-transplant thera-
pies, a prospective study must be conducted  

Table 1. Summary of the morphological, immunophenotypical and molecular features of these two 
cases

Initial biopsy Follow-up biopsy
Case 1 Morphology Typically sheets of centroblasts (abdominal mass) Follicular pattern of growth (LN)

Immunotistochemistry CD20+ CD10+ CD79a+ Bcl-6+ Ki67+ (60%) CD20+ BCL2+ CD21+ CD23+ Ki67+ (20%)

CD30- Muml- CD3- CD7- CD21- BCL6- Cyclin D1-

Molecular features IgH- TCR- EBER- IgH- TCR- EBER-

Case 2 Morphology Diffuse large cells (LN) Intrafollicularneoplasia composite with diffuse large cells (LN)

Immunotistochemistry CD20+ CD10+ CD79a+ BCL6+ Ki67+ (80%) CD20+ BCL2+ BCL6+ Ki67+ (80%)

CD30- Muml- CD3- CD7- CD21- CD21+ Muml±

Molecular features Fish: IgH- BCL2, Fish: IgH- BCL2, 

Bcl-6, P53, MYC normal Bcl-6, MYC normal

IgH- TCR- Clonal IgK-V/in, IgH-DH
EBER-ISH, Epstein-Barr virus-encoded RNA in situ hybridization; FISH, Fluorescence in-situ hybridization; FR1, Framework region 1; FR2, framework region 2; IgH, immuno-
globulin heavy chain gene rearrangement; IgK, Immunoglobulin K; LN, lymph node; TCR, T-cell receptor rearrangement.
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to determine the feasibility of performing  
transplant prior to combination chemotherapy 
or rituximab combined with chemotherapy. 
Scholars must also investigate whether au- 
toSCT provides better prognosis than alloSCT 
in these cases. Thus far, no unified regimens 
for FL that developed from DLBCL or composite 
FL and DLBCL have been developed. 

Table 3 shows that the outcomes of patients 
who underwent CHOP chemotherapy are better 
than those without CHOP. This finding confirms 
the superiority of regimens containing CHOP. 
Additional cases must be analyzed to develop 
effective therapy protocols. 

Studies have generally reported the develop-
ment of DLBCL after FL and their proliferation 
mechanism. The presented cases are unique 
because FL developed after treatment of 
DLBCL. Despite differences in their morphology 
and clinical behavior, FL and DLBCL share simi-
larities. For example, both FL and DLBCL devel-
op from GC B cells. Genetic alterations, such  
as the overexpression and mutation of BCL2, 
greatly contribute to the cancer development  
of DLBCL; moreover, CXCR4 expression and 
PI3K signaling play an important role in FL [22]. 

These phenomena might explain the mecha-
nism of the development of FL after DLBCL. 

In conclusion, we presented two rare cases of a 
second lymphoma that developed after the ini-
tial diagnosis of DLBCL. Both tumors showed  
a GCB-type profile with immunohistochemical 
expressions of CD20, CD10, and Bcl-6. Patient 
in case 1 developed FL (low grade) after treat-
ment of DLBCL and remains in remission to 
date. By contrast, patient in case 2 developed 
composite FL (high grade) and DLBCL after 
treatment of DLBCL and died of disease pro-
gression. Based on these two cases, prognosis 
was found to be related to the staging of FL. A 
review of the literature on patients developing 
DLBCL after the initial diagnosis of FL suggest-
ed poor prognosis of the patients. In the article 
published in BLOOD, Casulo et al [13] reported 
that hematologists can target mechanisms 
underlying continuous genetic instability (such 
as inhibiting AID) to prevent the progression  
of FL. This study brought the possibility of pre-
venting the progression of transformed FL. 
Further studies must verify the possibility of 
transforming DLBCL to FL and whether this 
transformation can improve the clinical out-
come of FL developing after DLBCL. Com- 
parison of biopsy material from the same  

Figure 4. Follow-up biopsy from case 2 showing morphological (A, B) and immunohistochemical findings with positiv-
ity for CD20 (C), Bcl-6 (D), Bcl-2 (E) and CD21 (F). (A: H&E staining, with original magnification × 40; B: H&E staining, 
with original magnification × 400; C-F: immunohistochemical staining, with original magnification × 400).
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Table 2. Summary of development of DLBCL after FL

Author Case 
No.

No. of 
patients Diagnosis Time to follow-up 

diagnosis (M) Biopsy site Immunohistochemistry IgH Treatment Outcome

Alvaro-Naranjo T [1] 1 1 FL 0 NA CD20+ NA CHOP rituximab

DLBCL 8 y Liver and duodenal CD20- CD79a+ CD45+ BCL6+ + MINE ESHAP Died, 12 months

Manazza AD [2] 1 1 FL 0 NA CD5+ CD21+ CD19+ CD20+ CD10+ NA MACOP-B

DLBCL 3 y NA CD5+ CD19+ CD20+ CD10+ Cyclin D1- + HDS+ABMT Died, 26 Months

Vassallo J [3] 1 1 FL 0 Inguinal lymph node CD20+ CD79a+ BCL2+ BCL6+ CD5+ CD10+ 
Ki-67+ (>70%)

+ NA

DLBCL 6 m Spinal lymph node CD20+ CD79a+ BCL2+ BCL6+ CD6+  CD10± 
Ki-67+ (<10%)

+ NA NA

Maeshima AM [4] 107 FL 0 NA NA NA NA

DLBCL/
FL+DLBCL

23 m NA CD10+ 64%; BCL2+ 83%; BCL6+ 88%; 
MUM1+ 42%; GCB+ 82%

+ R-CHOP Median follow-up 
were 70 m (2-162 
m)

Miyata-Takata T [5] 1 1 FL 0 Duodenum CD20+ CD3- CD10+ BCL2+ MYC- Ki67+ (<5%) + Watch-and-wait

DLBCL 62 m Duodenum CD20+ CD3- CD5- CD10+ BCL2+ MYC+ Ki67+ 
(>90%)

+ Half dose of THP-COP NA

Montes-Moreno S [6] 1 2 FL 0 BM CD20+ CD10+ CD30- + Immunochemotherapyin-
trathecal therapy 

DLBCL NA LN CD20+ CD30+ CD10+ (>30%) BCL2+ (>50%) 
BCL6+

+ BEAM+auto-SCT AWOD 1 y

2 FL 0 Tonsil CD20+ CD10+ BCL2+ Ki67+ low, CD30- + NA

DLBCL NA Tonsil CD20+ CD30+ BCL2+ (>50%) BCL6+ (>30%) 
MUM1+

+ R-CHOP NA

Lerch K [7] 50 FL 0 NA NA NA Chemotherapy 74%, 
radiotherapy

DLBCL 5.8 y (0.5-22) NA NA NA CHOP Median follow-up 
were 1.9 yDHAP

ICE

DHOx

et al

Wirk B [8] 141 FL 0 NA NA NA NA

DLBCL NA NA NA NA auto-SCT 77% Median follow-up 
were 85 m and 
64 m

allo-SCT 23%

ABMT, allogeneic bone marrow transplantation; auto-SCT, autologous stem cell transplantation; AWOD, alive without disease; BEAM, BCNU, etoposide, cytrabine, melphalan; BM, bone marrow; CHOP, cyclophosphamide, pirarubicin, vendesine 
and dexamethasone; DHAP, dexamethasone, cytarabine and cisplatin; DHOx, dexamethasone, cytarabine and oxaliplatin; DLBCL, diffuse large B-cell lymphoma; ESHAP, etoposide, 6-methylprednisolone, cytarabine and cisplatin; FL, follicular 
lymphoma; HDS, high-dose sequential polychemotherapy; ICE, ifosfamide, carboplatin and etoposide; IgH, immunoglobulin heavy chain gene rearrangement; LN, lymph node; MACOP-B, Methotrexate, doxorubicin, cyclophosphamide, 
vincristine, prednisone and bleomycin; MINE, mesna, ifosfamide, mitoxantrone and etoposide; NA, not available; R, rutuximab, THP-COP, pirarubicin, cyclophosphamide, vincristine and prednisolone.
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individual pre- and post-transformation is a  
prerequisite for understanding the molecular 
mechanisms of the phenotypic changes in lym-
phoma; hence, second biopsy and analysis of 
clonal IgH and TCR gene rearrangements must 
be performed in patients with DLBCL that 
relapsed with enlarged lymph nodes or those 
with poor prognosis. Appropriate therapeutic 
measures must be established to improve the 
prognosis of these patients. Future studies 
must investigate a large number of this case  
to provide a basis for selecting the optimal  
therapeutic approach.

Acknowledgements

We thank Professor Zhen-Qing Feng, MD, PhD, 
Head of the Department of Pathology, Nanjing 
Medical University, for his expert consultation. 
This work was supported by the Six Talent 
Peaks Project of Jiangsu Province (2015-WSN-
075), Jiangsu Provincial Medical Innovation 
Team (CXTDA2017046), Jiangsu Provincial Me- 
dical Youth Talent (QNRC2016039), Medical 
Science and Technology Development Program 
of Nanjing (Ykk14069 & Ykk16099).

Disclosure of conflict of interest

None.

Address correspondence to: Dr. Bing Chen, Depart- 
ment of Hematology, Nanjing Drum Tower Hospital 

Clinical College of Traditional Chinese and Western 
Medicine, Nanjing 210008, PR China. Tel: +86 
2583105211; E-mail: chenb211@163.com 

References

[1] Alvaro-Naranjo T, Jaen-Martinez J, Guma-Padro 
J, Bosch-Princep R and Salvado-Usach MT. 
CD20-negative DLBCL transformation after 
rituximab treatment in follicular lymphoma: a 
new case report and review of the literature. 
Ann Hematol 2003; 82: 585-588.

[2] Manazza AD, Bonello L, Pagano M, Chiusa L, 
Novero D, Stacchini A, Martini G, Vitolo U, Tarel-
la C, Inghirami G, Palestro G and Chiarle R. Fol-
licular origin of a subset of CD5+ diffuse large 
B-cell lymphomas. Am J Clin Pathol 2005; 124: 
182-190.

[3] Vassallo J, Bousquet M, Quelen C, Al Saati T, 
Delsol G and Brousset P. CD5-positive diffuse 
large B cell lymphoma arising from a CD5-pos-
itive follicular lymphoma. J Clin Pathol 2007; 
60: 573-575.

[4] Maeshima AM, Taniguchi H, Fukuhara S, 
Maruyama D, Kim SW, Watanabe T, Kobayashi 
Y, Tobinai K and Tsuda H. Clinicopathological 
prognostic indicators in 107 patients with dif-
fuse large B-cell lymphoma transformed from 
follicular lymphoma. Cancer Sci 2013; 104: 
952-957.

[5] Miyata-Takata T, Takata K, Sato Y, Taniguchi K, 
Takahashi Y, Ohara N and Yoshino T. A case of 
diffuse large B-cell lymphoma transformed 
from primary duodenal follicular lymphoma. 
Pathol Int 2014; 64: 527-532.

Table 3. Summary of composite lymphomas
Case 
No. Diagnosis Biopsy site IgH TCR EBER-ISH Treatment Outcome Ref

1 Composite
DLBCL and FL

BM, spleen, LN,
Retroperitoneal

NA NA NA CHOP NA [9]

2 Composite
DLBCL and FL

LN NA NA NA COP × 6+ Died, 20 m [2]
LEM × 2+
CHOP × 1

3 Composite
DLBCL and FL

LN NA NA NA NA NA [2]

4 Composite
DLBCL and FL

LN NA NA NA CHOP, R and ABMT Died, 24 m [2]

5 Composite
DLBCL and FL

LN NA NA NA CHOP × 6 and rituximab × 4 Died, 42 m [2]

6 Composite
DLBCL and FL

LN + — — R+ dexamethasone
R+ fludarabine

Died, 11 m case 2

ABMT, allogeneicbone marrow transplantation; AITL, angioimmunoblastic T-cell lymphoma; BM, bone marrow; CHOP, cyclophos-
phamide, pirarubicin, vendesine and dexamethasone; COP, pirarubicin, cyclophosphamide, vincristine and prednisone; DLBCL, 
diffuse large B-cell lymphoma; EBER-ISH, Epstein-Barr virus-encoded RNA in situ hybridization; FL, follicular lymphoma; IgH, 
immunoglobulin heavy chain gene rearrangement; LEM, liposome-entrapped mitoxantrone; LN, lymph node; NA, not available; 
R, rutuximab; TCR, T-cell receptor rearrangement.

mailto:chenb211@163.com


Follicular lymphoma after diffuse large B-cell lymphoma

332 Int J Clin Exp Pathol 2018;11(1):324-332

[6] Montes-Moreno S, Climent F, Gonzalez de Vil-
lambrosia S, Gonzalez Barca EM, Batlle A, In-
sunza A, Pane-Foix M, Colorado M, Martin-San-
chez G, Espiga CR, Conde E and Piris MA. CD 
30-positive transformed follicular lymphoma: 
two case reports and literature review. Histo-
pathology 2015; 67: 918-922.

[7] Lerch K, Meyer AH, Stroux A, Hirt C, Keller U, 
Viardot A, Marks R, Schreiber S, Pezzutto A and 
Scholz CW. Impact of prior treatment on out-
come of transformed follicular lymphoma and 
relapsed de novo diffuse large B cell lympho-
ma: a retrospective multicentre analysis. Ann 
Hematol 2015; 94: 981-988.

[8] Wirk B, Fenske TS, Hamadani M, Zhang MJ, Hu 
ZH, Akpek G, Aljurf MD, Armand P, Ayala E, 
Bachanova V, Bolwell B, Cairo MS, Cashen A, 
Chen YB, Costa LJ, Farhan S, Freytes CO, Ga-
jewski JL, Gibson J, Hale GA, Holmberg LA, Hsu 
JW, Inwards DJ, Kamble RT, Maharaj D, Mazi-
arz RT, Munker R, Nath R, Reddy NM, Reeder 
CB, Rizzieri DA, Sauter CS, Savani BN, 
Schouten HC, Sureda A, Vose JM, Waller EK, 
Wiernik PH, Gale RP, Burns LJ and Saber W. 
Outcomes of hematopoietic cell transplanta-
tion for diffuse large B cell lymphoma trans-
formed from follicular lymphoma. Biol Blood 
Marrow Transplant 2014; 20: 951-959.

[9] Turbatu A, Stoian M, Brezean I, Stoica VC, Coli-
ta A, Dobrea C, State N, Ionescu C, Ivanescu 
AM, Oprea M, Ghimici C and Lupu AR. Compos-
ite diffuse large B-cell lymphoma and follicular 
B-cell lymphoma-case report and review of lit-
erature. Maedica (Buchar) 2014; 9: 204-209.

[10] Libra M, De Re V, Gloghini A, Navolanic PM, 
Carbone A and Boiocchi M. Second primary 
lymphoma or recurrence: a dilemma solved by 
VDJ rearrangement analysis. Leuk Lymphoma 
2004; 45: 1539-1543.

[11] Xu Y, McKenna RW, Hoang MP, Collins RH and 
Kroft SH. Composite angioimmunoblastic T-
cell lymphoma and diffuse large B-cell lympho-
ma: a case report and review of the literature. 
Am J Clin Pathol 2002; 118: 848-854.

[12] Suefuji N, Niino D, Arakawa F, Karube K, Kimu-
ra Y, Kiyasu J, Takeuchi M, Miyoshi H, Yoshida 
M, Ichikawa A, Sugita Y and Ohshima K. Clini-
copathological analysis of a composite lym-
phoma containing both T- and B-cell lympho-
mas. Pathol Int 2012; 62: 690-698.

[13] Casulo C, Burack WR and Friedberg JW. Trans-
formed follicular non-Hodgkin lymphoma. 
Blood 2015; 125: 40-47.

[14] Pasqualucci L, Khiabanian H, Fangazio M, Va-
sishtha M, Messina M, Holmes AB, Ouillette P, 
Trifonov V, Rossi D, Tabbo F, Ponzoni M, Chad-
burn A, Murty VV, Bhagat G, Gaidano G, Inghi-
rami G, Malek SN, Rabadan R and Dalla- 
Favera R. Genetics of follicular lymphoma 
transformation. Cell Rep 2014; 6: 130-140.

[15] Davies AJ, Lee AM, Taylor C, Clear AJ, Goff LK, 
Iqbal S, Cuthbert-Heavens D, Calaminici M, 
Norton AJ, Lister TA and Fitzgibbon J. A limited 
role for TP53 mutation in the transformation of 
follicular lymphoma to diffuse large B-cell lym-
phoma. Leukemia 2005; 19: 1459-1465.

[16] Lossos IS and Gascoyne RD. Transformation  
of follicular lymphoma. Best Pract Res Clin 
Haematol 2011; 24: 147-163.

[17] Geyer JT, Subramaniyam S, Jiang Y, Elemento 
O, Ferry JA, de Leval L, Nakashima MO, Liu YC, 
Martin P, Mathew S, Orazi A and Tam W. Lym-
phoblastic transformation of follicular lympho-
ma: a clinicopathologic and molecular analysis 
of 7 patients. Hum Pathol 2015; 46: 260-271.

[18] Matolcsy A, Warnke RA and Knowles DM. So-
matic mutations of the translocated bcl-2 gene 
are associated with morphologic transforma-
tion of follicular lymphoma to diffuse large-cell 
lymphoma. Ann Oncol 1997; 8 Suppl 2: 119-
122.

[19] Lossos IS, Warnke R and Levy R. BCL-6 mRNA 
expression in higher grade transformation of 
follicle center lymphoma: correlation with so-
matic mutations in the 5’ regulatory region of 
the BCL-6 gene. Leukemia 2002; 16: 1857-
1862.

[20] Lossos IS, Czerwinski DK, Alizadeh AA, Wechs-
er MA, Tibshirani R, Botstein D and Levy R. Pre-
diction of survival in diffuse large-B-cell lym-
phoma based on the expression of six genes. 
N Engl J Med 2004; 350: 1828-1837.

[21] Mittal M, Puri A, Nangia R and Sachdeva A. Fol-
licular lymphoma transforming into anaplastic 
diffuse large B-cell lymphoma of oral cavity: a 
case report with review of literature. J Oral 
Maxillofac Pathol 2015; 19: 379-384.

[22] Pon JR and Marra MA. Clinical impact of mo-
lecular features in diffuse large B-cell lympho-
ma and follicular lymphoma. Blood 2016; 127: 
181-186.



Follicular lymphoma after diffuse large B-cell lymphoma

1 

Supplementary Figure 1. Polymerase chain reaction analysis of the IgH and TCR genes of Case 1 (A-F) and Case 
2 (G-I), Analysis of Polyacrylamide Gel Electrophoresis. Symbols in figures have different meanings: 1: IGH-FR1; 2: 
IGH-FR2; 3: IGH-FR3; 6: IGκ-VJ; 7: IGκ-V/in; 9: TCRβ-VJ1; 10: TCRβ-VJ2; 11: TCRβ-DJ; 12: TCRγ-VJ1; 13: TCRγ-VJ2; 
M1 & M2: Molecular weight markers; IC: Sample control. (A: Clonality analyses of patient of Case 1 when the di-
agnosis was DLBCL and the result revealed no clonal rearrangements. B, C: Negative control and positive control 
of patient of Case 1 when the diagnosis was DLBCL. D: Clonality analyses of patient of Case 1 when the diagnosis 
was FL and the result revealed no clonal rearrangements. E, F: Negative control and positive control of patient of 
Case 1 when the diagnosis was FL. G: Clonality analyses of patient of Case 2 when the diagnosis was DLBCL and 
the result revealed no clonal rearrangements. H, I: Negative control and positive control of patient of Case 2 when 
the diagnosis was DLBCL).
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Supplementary Figure 2. Polymerase chain reaction analysis of the IgH and TCR genes of patient of Case 2 when 
the diagnosis was DLBCL and FL (A, B), Capillary Electrophoresis Gene Scanning. (A: Analyses of IGH genes with the 
Arrow 1 pointing the clonal rearrangements of IGH-DH and the Arrow 2 pointing the clonal rearrangements of IGκ-V/
in. B: Analyses of TCR genes revealed no clonal rearrangements).


