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Abstract

Background: Transformation of low-grade follicular lymphoma to high-grade diffuse large B cell lymphoma
(DLBCL) is known. However, the opposite is not commonly reported. In this report, we present a case of follicular
lymphoma that underwent transformation to DLBCL. Three years after treatment for histologic transformation, the
patient presented again with low-grade follicular lymphoma at the same site which is unusual in the natural history
of follicular lymphoma.

Case presentation: A 50-year-old female patient presented to us with complaints of slowly progressing swelling in
the neck on the left side for a duration of 1 year. Past history of the patient revealed a diagnosis of follicular lymphoma
in 2004 for which the patient had taken prednisolone and chlorambucil. Details of staging were not available with the
patient. After a complete work-up, she was diagnosed as DLBCL, stage IIIE. She was treated with 6 cycles of CHOP
regimen. She had very good response to chemotherapy. However, she defaulted and was lost to follow-up. She
presented again after 3 years with history of painless progressive swelling in the right side of the neck for the last 1
year. Examination revealed cervical lymph nodes and ascites. This time, a repeat biopsy and immunohistochemistry
was suggestive of follicular lymphoma. In view of significant ascites, she was started on chemotherapy with CVP
regimen. After 6 cycles, she has good partial response and resolution of ascites. She is currently on follow-up.

Conclusions: We have presented a case of FL that has transformed to DLBCL after 10 years of diagnosis. After HT, she
was treated with CHOP chemotherapy and the patient relapsed again after 3 years with follicular lymphoma histology.
This case highlights the unique and varied natural history of follicular lymphoma that may be attributed to different
subclones of malignant cells that may have arisen from a common progenitor FL cell and differential effect of
chemotherapy on these subclones.
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Background
Follicular lymphoma (FL) is the most commonly diag-
nosed indolent lymphoma with an incidence ranging
from 2.1 to 3.4 per 100,000 population according to
different national and international registries and
© The Author(s). 2020 Open Access This article
which permits use, sharing, adaptation, distribu
appropriate credit to the original author(s) and
changes were made. The images or other third
licence, unless indicated otherwise in a credit l
licence and your intended use is not permitted
permission directly from the copyright holder.

* Correspondence: antonygft@gmail.com
1Department of Medical Oncology, Kidwai Cancer Institute, Dairy Circle,
Bengaluru 560029, India
Full list of author information is available at the end of the article
accounting for up to 35% of all non-Hodgkin lymphoma
(NHL) diagnosed in western countries [1–4]. It is the
malignant counterpart of the normal follicular B cells.
FL is a heterogeneous clinicopathologic entity with vary-
ing risk factors dictating disease progression and sur-
vival. Histologic transformation (HT) of FL is an event
during the natural history of the disease in which the
lymphoma evolves to an aggressive course with histo-
logic appearance of DLBCL. HT portends a dismal
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prognosis and is expected to happen in about 1–4% of
cases of FL per year [5–7]. However, it is unusual to see
a case of FL that has transformed to DLBCL to revert
back to the indolent FL after treatment. In this report,
we describe a case of FL that transformed to DLBCL 10
years after diagnosis and post-treatment for HT relaps-
ing again as FL.

Case presentation
In 2004, our patient who was then 39 years old was diag-
nosed with follicular lymphoma at another hospital. De-
tails of staging were not available to us and could not be
retrieved. She was prescribed prednisolone and chloram-
bucil for a period of 5 years till 2009. It is to be noted
that this is not the standard of care of FL in a young pa-
tient; it may have been prescribed due to the financial
constraints that the patient faced. We could not commu-
nicate with her previous oncologist about further details
of the treatment. She presented to the Medical Oncology
clinic at our Hospital in March 2015 with complaints of
Fig. 1 Histopathology Images of Biopsy specimen done in 2015 suggestive
sheets of lymphoid cells. b 100× low-power view displaying atypical lymph
cells having vesicular nuclear chromatin and prominent nucleolus. d 100×
Bcl2 positive. h 100× Ki-67 Proliferation Index was 50%
slowly progressing swelling in the neck on the left side
for a duration of 1 year. It was associated with low-grade
fever and weight loss for the last 3 months. No history
of pain was noted. On examination, she had right par-
otid swelling measuring 6 × 5 cm with multiple right-
sided lymph nodes in levels Ib–IV. A biopsy was done
from the cervical lymph node which showed effaced
lymph node architecture. The neoplastic lymphocytes
were large, had high nucleocytoplasmic (N to C) ratio,
vesicular nuclear chromatin and few displaying promin-
ent nucleoli. Mitoses were frequent with atypical ones.
No necrosis or granulomas were noted. Immunohisto-
chemistry (IHC) performed revealed these large cells to
be positive for LCA, CD20, bcl6, Mum 1 and bcl2 with
KI 67 index of 50%. The cells were negative for CD3 and
CD10. According to the Hans algorithm [8], it was
categorised as activated B cell type (ABC) of DLBCL
(Fig. 1a–h). Her CBC, LFT, SE, RFT and serum LDH
were within normal limits except for a haemoglobin of
10.2 g/dl. A contrast enhanced computed tomography
of DLBCL. a 40× scanner view of the lymph node showing diffuse
oid cells. c 400× high-power view displaying large atypical lymphoid
CD20 positive. e 100× CD10 negative. f 100× Bcl 6 positive. g 100×
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(CECT) of the neck, chest, abdomen and pelvis was done
which revealed, in addition to the parotid swelling and
cervical lymph nodes, multiple enlarged inguinal nodes
on the left side, largest 3 × 2 cm, and a heterogeneously
enhancing mass in the uterine cervix measuring 5.3 ×
7.5 × 5.6 cm. Biopsy of the lesion from the uterine cervix
showed similar findings as observed in the lymph node.
The cells were large, arranged in diffuse sheets and dis-
played similar immunomorphology and were diagnosed
as DLBCL, ABC type. A bone marrow aspiration and bi-
opsy was done, and it showed only normal marrow ele-
ments. She was thus staged as diffuse large B cell
lymphoma, activated B cell subtype stage IIIE (Cotswold
modification of Ann Arbor staging [9]) with Inter-
national Prognostic Index (IPI) [10] score of 2/5. She
was treated with 6 cycles of CHOP chemotherapy regi-
men (cyclophosphamide 750 mg/m2, doxorubicin 50mg/
m2 and vincristine 1.4 mg/m2 on day 1 and prednisolone
100 mg on days 1–5; cycles repeated every 21 days). She
tolerated chemotherapy without any serious adverse
events. She had very good response to chemotherapy
with a decrease in size of all cervical and inguinal lymph
nodes as well as the parotid swelling. The patient was
advised a CECT neck/chest/abdomen/pelvis for re-
sponse; but she defaulted and was lost to follow-up.
Again, she presented in April 2018 after a gap of 3 years
with history of painless progressive swelling in the right
side of the neck for the last 1 year. On examination, the
patient was in good general condition. Multiple cervical
groups of lymph nodes in levels Ib–IV on the right side
were enlarged, largest 5 × 4 cm. They were firm in
consistency, fixed to underlying structures without skin
involvement and non-tender on palpation. Abdomen
was distended, and shifting dullness could be elicited
suggestive of free fluid. No hepatosplenomegaly was
Fig. 2 a NCCT neck showing a mass lesion in the region of parotid and lev
parapharyngeal space (white arrow). b NCCT abdomen showing splenome
noted. The rest of systemic examination were within
normal limits. CBC showed reduced haemoglobin of 9.4
g/dl. LFT and serum LDH was within normal limits.
Serum creatinine and uric acid were elevated (1.9 mg/dl
and 7.8 mg/dl). In view of deranged serum creatinine,
the patient underwent a non-contrast CT of the neck/
chest/abdomen/pelvis which revealed a conglomerate
lymph nodal mass in the right cervical region measuring
5.5 × 4.4 × 4.2 cm involving the parotid gland with mul-
tiple smaller lymph nodes, gross ascites and a bulky
uterine cervix measuring 6.7 × 9 × 9.2 cm (Fig. 2a, b). Bi-
opsies of the lymph node and cervix were taken. The
lymph node was partially effaced with follicular architec-
ture. The neoplastic lymphoid cells were small to
medium with predominant centrocyte having cleaved
nuclei. The centroblasts were 5 to 8/hpf. No diffuse
areas were noted. The neoplastic follicles were positive
for CD20, CD10, Bcl2 and Bcl6. FDC meshwork was
highlighted by CD23. Ki 67 was 15 to 20%. The uterine
cervix also showed similar IHC findings except that the
follicular pattern was not well made out. The cells were
diffusely arranged, and the Ki 67 was around 20%. The
final diagnosis was follicular lymphoma grade 1/2 with
follicular areas in the lymph node and follicular lymph-
oma grade 1/2 with diffuse areas in the uterine cervix
(Fig. 3a–i). Cytology of ascitic fluid did not reveal any
malignant cells. The bone marrow aspiration and biopsy
revealed normal marrow elements without any evidence
of infiltration by lymphoma. She was thus staged as fol-
licular lymphoma stage IV, FLIPI – 2/5, grade 1/2. In
view of significant ascites, she was planned for chemo-
therapy with CVP regimen (cyclophosphamide 750 mg/
m2 and vincristine 1.4 mg/m2 on day 1 and prednisolone
100 mg on days 1–5; cycles repeated every 21 days). After
6 cycles of chemotherapy, she has good partial response
el II with focal extension to paravertebral space and obliteration of
galy (star) and ascites (red arrow)



Fig. 3 Histopathology images of biopsy specimen done in 2018 suggestive of follicular lymphoma. a 40× lymph node displaying uniform follicles
arranged back to back. b 400× the atypical lymphoid cells show cleaved nucleus, scant cytoplasm. No centroblasts present. c 40× CD 20 positive.
d 40× CD 3 negative. e 40× CD 10 positive in the follicular cells and faintly in the interfollicular region. f 40× Bcl2 positive. g 40× Bcl6 positive. h
100× CD 23 positive follicular dendritic cells in the stromal meshwork. i 100× Ki-67 Proliferation Index was 15 to 20%
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and resolution of ascites on repeat imaging with CT. At
last follow-up in February 2020 (18 months after chemo-
therapy), she has maintained the partial response. She is
planned for three monthly follow-ups with history and
examination. Repeat imaging will be done at signs of
clinical progression or once a year whichever is earlier.

Discussion
FL is an indolent NHL. It arises from germinal centre B
cells, and its pathogenesis is incompletely understood.
The hallmark is the t(14;18) resulting in bcl2 overexpres-
sion; however, it is seen only in about 85% of the cases
[11]. Its natural history and prognosis is variable with
some patients having waxing and waning painless
lymphadenopathy over years while some patients present
with rapidly growing lymph node masses or dissemi-
nated disease necessitating immediate treatment to re-
lieve compressive symptoms or cytopenias [12, 13].
HT of FL refers to evolution of the low-grade lymph-

oma to a high-grade lymphoma usually, DLBCL.
Incidence of HT is about 1 – 4 % per year [5–7]. Clinic-
ally patients present with B symptoms (Weight loss,
fever, night sweats), rapidly progressive lymphadenop-
athy, cytopenias, extra nodal involvement, effusions and
elevated LDH or hypercalcaemia. It usually portends a
poor prognosis. Before the era of rituximab, median sur-
vival was around 2 years; however, in the current era,
the median survival of around 5 years has been reported
[14, 15].
The exact pathobiology of HT is unknown. Two hy-

potheses are generally considered—divergent evolution
of two distinct tumour populations from the original
progenitor cell or emergence of an aggressive subclone
from FL cells. Transformed FL usually retains the ori-
ginal t(14;18) in addition to additional abnormalities.
Mutations of TP53 gene and bcl6 are noted in signifi-
cant number of cases [16–18]. Kridel et al. evaluated
samples of transformed FL by gene expression profiling
and identified that about 80% transformed FL are germi-
nal B cell type compared to 16% that are activated B cell
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type and about 24% of them were of double-hit type im-
plying they had mutations in both bcl6 and c-myc genes.
However, they could not predict an adverse outcome
based on these features [19].
Re-biopsy of a node with suspected HT is the gold

standard for diagnosis. The transformed lymphoma may
have a germinal centre pattern, but with large cells effac-
ing the follicular pattern. Risk factors for transformation
include of higher FLIPI score at diagnosis and grade 3
FL [20]. PET-CT scanning may also aid in diagnosing
transformation as transformed FL may have higher SUV
uptake. PET-CT also aids in selecting lymph node
groups for biopsy [21]. Presence of B symptoms, elevated
LDH, beta-2-microglobulin or decreased albumin are
also associated with higher risk of transformation [7, 14].
The use of maintenance rituximab may lead to lower
rates of transformation [5].
The appropriate management of transformed FL is in-

dividualized. Casulo et al. formulated an algorithm for
the management of transformed FL. They suggested the
confirmation of HT with a biopsy from an FDG-avid
lymph node group. In case of a young fit patient, they
recommend an anthracycline-based chemotherapy regi-
men with rituximab, if previously not exposed, followed
by consolidation with autologous stem cell transplant
(ASCT) or salvage chemotherapy followed by ASCT, if
previously exposed to anthracyclines. In older patients, if
fit, they recommend considering a similar regimen as in
young patients followed by consolidation with radioim-
munotherapy or, if unfit, only palliative treatment with
lenalidomide [22].
Our patient was initially treated with chlorambucil and

prednisolone for 5 years. She was not exposed to anthra-
cyclines or rituximab. She was offered treatment with R-
CHOP chemotherapy regimen at transformation. How-
ever, in view of financial constraints, she received only 6
cycles of CHOP without rituximab. She had good clin-
ical response; however, she defaulted without a follow-
up scan to record the exact response to treatment.
ASCT could not be planned as she defaulted. She then
presented after 3 years with a diagnosis of follicular
lymphoma. In the reported literature, most cases of
transformed FL usually relapse with the higher-grade
histology. Our case is unique in that at relapse, the hist-
ology was of the lower-grade FL.
Xu et al. described two cases of DLBCL which after

successful treatment relapsed with FL. In one case, the
diagnosis at relapse was pure FL, and in the second case,
it was composite lymphoma with FL and DLBCL com-
ponents [23]. This is a very rare event. We could not
find any other cases in which a high-grade lymphoma
relapses as follicular lymphoma after treatment. Our
case is unlikely to be a case of composite lymphoma as
two sites of disease were biopsied at two time points
(2015 and 2018) and did not reveal different morpho-
logical subsets of disease, i.e., both FL and DLBCL.
A PET-CT should ideally have been done, and this

would have helped us identify a lymph node group that
would probably contain transformed FL. However, this
is unlikely as two sites of disease were biopsied both at
initial transformation and at relapse. The probable ex-
planation for this phenomenon is that a subclone of cells
transformed to DLBCL and this subset got eliminated
with the anthracycline-based chemotherapy. This is a
hypothesis derived from extrapolation of the work done
by Casulo et al. [22]. It is to be noted that after 6 cycles
of anthracycline-based chemotherapy in 2015 at the time
of transformation, even though the patient had signifi-
cant response, residual lymph nodes were palpable. A bi-
opsy at this time point would have helped us know the
exact kind malignant cells left after chemotherapy. The
low-grade FL cells were probably not eliminated and
thus may have contributed to relapse. This is under-
standable as DLBCL is usually considered a curable
lymphoma and FL is not. This hypothesis can be con-
firmed by gene expression profiling of tissue samples of
the biopsy specimen at diagnosis, transformation, post-
treatment and relapse.

Conclusions
We have presented a case of FL that has transformed to
DLBCL after 10 years of diagnosis. After HT, she was
treated with CHOP chemotherapy and the patient re-
lapsed again after 3 years with follicular lymphoma hist-
ology. This case highlights the unique and varied natural
history of follicular lymphoma that may be attributed to
different subclones of malignant cells that may have
arisen from a common progenitor FL cell and differen-
tial effect of chemotherapy on these subclones.
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