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Abstract

The indolent course of chronic lymphocytic leukemia/small lym-
phocytic lymphoma (CLL/SLL) is occasionally altered by trans-
formation to a histologically distinct, rapidly progressive, and 
clinically unresponsive hematologic malignant neoplasm, a phe-
nomenon known as Richter’s transformation. The most likely site 
of transformation is enlarging lymph nodes. The malignant cells 
of Richter’s transformation can occasionally be seen in the bone 
marrow and only very rarely in the peripheral blood. We report an 
interesting case of CLL which underwent a full spectrum of trans-
formation from classical CLL to prolymphocytic leukemia and fi-
nally to Richter’s transformation with an unusual feature being a 
leukemic Richter’s transformation, i.e. Richter’s transformation in 
the peripheral blood.
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Introduction

Chronic lymphocytic leukemia/small lymphocytic lympho-
ma (CLL/SLL) is an indolent lymphoproliferative disorder, 
almost exclusively of B-cell origin, occurring in mid to late 
adulthood [1]. Transformation to a more aggressive and dis-
tinct hematolymphoid malignant neoplasm occurs in 25% 
to 50% of cases [2]. The most common is prolymphocytic 
transformation, an outcome in up to 15% to 30% of cases, 
manifested by the presence of 11% to 55% of prolympho-
cytes in the peripheral blood with a median survival of about 

2 years [2]. Less common is transformation into a large cell 
lymphoma with immunoblastic features, also known as 
Richter syndrome (RT), a phenomenon that is seen in 2% to 
9% of patients with CLL/SLL. RT pursues a much more ag-
gressive course, with a median survival of only 4 - 5 months 
[3]. Disease onset is typically manifested by a sudden clini-
cal deterioration of the patient and is characterized by rapid 
progression of lymphadenopathy, by extranodal disease and 
by constitutional symptoms.

Rare cases of transformation into leukemia, small non-
cleaved cell lymphoma, Hodgkin lymphoma and multiple 
myeloma have also been described [4-7]. Mostly the lym-
phomatous clones arise in the lymph nodes but there can 
be extranodal involvement also. The malignant cells of RT 
can occasionally be seen in the bone marrow and only very 
rarely in the peripheral blood [3].

We are reporting a case with a well established history of 
CLL which transformed from a classical CLL to prolympho-
cytic CLL and finally underwent leukemic Richter’s trans-
formation (in peripheral blood) followed by death shortly in 
a span of about 11.5 years (May 1999 - Oct 2010).

 
Case Report

   
A 64-year-old male was referred to our institute in May 1999 
with complaints of fatigue and generalized weakness. On 
physical examination, he had bilateral cervical lymphade-
nopathy and splenomegaly. The lymph nodes were discrete, 
non-tender, freely movable and 1 - 2 cm in greatest dimen-
sion. He was diagnosed as a case of CLL on peripheral blood 
examination which showed 92% of small sized lymphocytes 
with clumped chromatin, in conspicuous nucleoli with small 
rim of cytoplasm along with presence of many smudge/
basket cells in the background (Fig. 1). Hemogram findings 
showed moderate anemia (hemoglobin 9.5 g/dL), marked 
leucocytosis (total leucocyte count 403.5 × 106/µL), throm-
bocytopenia (platelet count 45,000/µL). The absolute lym-
phocyte count was 371.2 × 106/µL. Bone marrow aspiration 
and bone marrow biopsy confirmed the diagnosis of CLL. 
On immunophenotyping these lymphoid cells were positive 
for CD5, CD23 and CD19, negative for FMC-7 and CD20, 
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and also showed mono-clonality for kappa light chain. Ac-
cording to Rai classification he was staged in high risk group 
(stage IV). The patient compliance was poor and he left the 
hospital without treatment.

He presented again in 2005 with complaints of fever, 
weakness and progressively increasing lymph nodes and 
splenomegaly. Based on his previous diagnosis of CLL he 
was started on combination therapy (rituximab, cyclophos-
phamide and dexamethasone). There was significant im-
provement in response after four cycles of chemotherapy but 
then there were features of relapse. The patient was subse-
quently treated with a further course of fludarabine and the 
monoclonal antibody (rituximab/alemtuzumab). He received 
on and off treatment thereafter due to poor compliance till 
2008 when splenectomy was performed for reduction of dis-
ease. Histopathological examination of spleen revealed SLL/
CLL. At the same time peripheral blood examination showed 
26% prolymphocytes. This suggested a transformation of 
classical CLL to prolymphocytic leukemia.

He was again admitted in July 2010 with worsening B 
symptoms (fever, fatigue, weight loss, etc.) and massively 
enlarged cervical lymph nodes along with presence of bi-
lateral axillary and bilateral inguinal lymph nodes. He was 
evaluated and peripheral blood examination showed pres-
ence of two separate populations of lymphocytes. The first 
were small cells with clumped chromatin, scant cytoplasm 
and inconspicuous nucleoli. The second were large cells 
with pleomorphic nuclei, open chromatin distinct nucleoli 
and moderate to abundant amount of cytoplasm (92%) (Fig. 
2). These findings suggested the presence of leukemic Rich-
ter’s transformation. The patient died of multiorgan failure 3 
months after his last admission.

Discussion
  
Richter’s transformation was first described in 1928 by Mau-
rice Richter as the development of large cell lymphoma in the 

setting of underlying CLL/SLL [8]. The incidence of CLL/
SLL to defuse large B-cell lymphoma has been variously es-
timated as 2-9% [3]. Prolymphocytic leukemia is a more fre-
quent disease transformation [2]. Other rare transformations 
include multiple myeloma and acute leukemia, which usual-
ly occurs in less than 1% of CLL patients [6]. Clinical onset 
is heralded by progressively increasing lymphadenopathy, 
splenomegaly and worsening B symptoms (fever, weight 
loss, etc.). The lymphomatous clone in Richter’s transforma-
tion frequently arises in lymph nodes or bone marrow and 
disseminates to other organs. Rarely, RT may present with 
extranodal involvement.

Our case report is interesting as we are not only report-
ing a full spectrum of transformation from classical CLL to 
prolymphocytic leukemia and finally to leukemic Richter’s 
transformation but are also reporting a rare situation where 
the Richter’s transformation has occurred in peripheral 
blood.

Risk factors for development of RT are poorly defined. 
However some studies have tried to define these risk fac-
tors, which are elevated serum LDH, systemic symptoms, 
enlarging lymph nodes, monoclonal gammopathy, younger 
age, prior therapy, absence of deletion 13q14, CD expres-
sion, etc. [9, 10].

The diffuse large cell lymphoma clone may arise from 
the underlying CLL/SLL, may represent evolution from a bi-
clonal phenotype in CLL/SLL or may represent a new clone. 
More recent studies have suggested that in 90 to 100% cases 
there is clonal evolution from underlying CLL/SLL [9, 11]. 
The acquisition of new genetic abnormalities is associated 
with progression to RT. Some common abnormalities in-
clude del 11q, del 17p, del chromosome 20, trisomy 12, etc. 
[9]. RT cases also show higher levels of activation-induced 
cytidine deaminase, mutation of c-myc, p53, PAX-5, INK4a/
ARF and RhoH [12, 13]. These abnormalities may cause 
CLL cells to proliferate and, by facilitating the acquisition 
of new genetic abnormalities, to transform into RT cells. Al-

Figure 1. Classical chronic lymphocytic leukemia: small 
sized lymphoid cells with smudge cells in the background.

Figure 2. Leukemic Richter’s transformation: atypical cells 
with pelomorhic nuclei, dispersed chromatin, prominent nu-
cleoli and scant cytoplasm along with interspersed lymphoid 
cells.
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though pathogenic role of virus is unclear, evidence for its 
involvement is probably greatest in Hodgkin’s lymphoma 
variant of RT in which Epstein-Barr virus can be found in 
the RT cells in majority of limited reported cases [14].

Though biopsy from a likely site of transformation, usu-
ally lymph node, is required from establishing the diagnosis, 
imaging like gallium and PET scan may provide guidance on 
choice of biopsy site [15, 16].

RT has been associated with dismal prognosis with a 
median survival of 4 - 5 months [3]. Our patient died of mul-
tiorgan failure within 3 months of transformation. Treatment 
of RT has generally relied on combination therapy as used in 
NHL or ALL with overall response rates ranging from 5% to 
40%. No statistical significance addition of fludarabine has 
been associated with improvement; however, in our case, 
there was no such improvement [17]. Hence there is still a 
need for effective treatment plan for patients of RT.
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