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Chronic lymphocytic leukaemia is a slow-growing leukaemia of developing B-lymphocytes, which may transform to an aggressive
lymphoma known as Richter’s syndrome. While Richter’s syndrome can present in untreated or relapsed-refractory cases, it may
occur upon the commencement of less intensity treatment regimens. We present a case of Richter’s syndrome following treatment
with chlorambucil and obinutuzumab and review of available literature on the topic.

1. Background

Richter’s syndrome (RS) is the development of an aggressive
large cell lymphoma in the setting of the chronic lympho-
cytic leukaemia (CLL) or small lymphocytic leukaemia
(SLL). RS was first described by Maurice Richter in 1928 as a
“generalized reticular cell sarcoma” in a patient with CLL [1].
Clinically, RS is characterised by sudden clinical deterio-
ration, marked increase in lymphadenopathy or spleno-
megaly, worsening “B” symptoms (i.e., fever, night sweats,
weight loss), and increased serum lactate dehydrogenase
(LDH) levels. RS occurs in approximately 2%–10% of CLL
patients during the course of their disease [2–7]. )e most
common transformation is diffuse large B-cell lymphoma
(DLBCL), but occasionally, CLL may transform into
Hodgkin lymphoma [8]. Because of its dismal prognosis and
aggressive nature, RS requires intensive chemo-
immunotherapy with regimens such as R-CHOP and con-
solidation with haemopoietic stem cell transplantation.

2. Case Presentation

A 47-year-old Anglo-Saxon lady with chronic lymphocytic
leukaemia, with weight loss, night sweats, and gradually
progressive global lymphadenopathy, was commenced on

treatment with a second-generation monoclonal anti-CD20
antibody obinutuzumab together with chlorambucil. )e
reduced intensity treatment is chosen as she has significant
comorbidities which include ventricular septal defect, obesity,
diabetes mellitus, chronic bronchitis, osteoarthritis limiting
mobility, depression, recurrent migraine, and possibly tra-
cheomalacia. Her pretreatment complete full blood count
showed haemoglobin level of 158 g/L, elevated white cell
count of 76×109/L with lymphocyte count of 68×109/L, and
normal platelet count of 260×109/L. Serum lactate dehy-
drogenase was 280U/L.)e immunophenotype of her CLL is
CD5+, CD19+, CD20+, CD23+, and CD200+, with lambda
clonal restriction. Previous cytogenetic analysis was unre-
markable, but molecular genetic analysis was not undertaken.

Cycle 1 of the 28-day protocol consisted of chlorambucil
0.5mg/kg on day 1 and day 15, together with obinutuzumab
1000mg on day 1-2 in split doses, day 8, and day 15.
Subsequent 5 cycles have similar dosing of chlorambucil, but
only one dose of obinutuzumab 1000mg on day 1 is given
[9]. On day 13 of cycle 1, 5 days after receiving obinutu-
zumab, she presented with dyspnoea, stridor, dysphagia, and
increasing cervical lymphadenopathy. An urgent computed
tomography scan demonstrated cervical and mediastinal
lymphadenopathy resulting in tracheal compression (see
Figure 1). Her serum LDH had increased from pretreatment
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levels to 1260U/L, but other tumour lysis markers remained
unremarkable. Her peripheral blood lymphocyte count had
declined to 0.3×109/L.

High dose intravenous dexamethasone was promptly
commenced to attempt to reduce lymphadenopathy to al-
leviate the impending clinical airway compromise. In ad-
dition, the patient was empirically treated with antiherpetic
treatment with intravenous high dose acyclovir as she had
persistent herpes simplex labialis. )is was due to concern of
rapidly progressing herpetic lymphadenitis as a key differ-
ential diagnosis because there are case reports that has
described similar presentation occurring during anti-CLL
treatment [10, 11].

A percutaneous cervical lymph node biopsy was per-
formed to obtained specimen for laboratorial analysis.
Histologically, there was infiltration of skeletal muscle (there
was no nodal tissue) by a confluent and sheet-like growth of
centroblastoid cells accompanied by coagulative necrosis.
)e cells had large round to ovoid vesicular nuclei, one or
more prominent nucleoli, often located on the nuclear
membrane, and ample amphophilic or cleared cytoplasm.
Mitoses were evident in any single high-power field and
spotty apoptosis was present throughout. Based on paraffin
section immunohistochemistry, the neoplastic cells were
positive for CD20, CD5 (weak), CD23, CD43, BCL2 (>70%),
and MUM1 and were lambda light-chain restricted; the Ki-
67 proliferation index was approximately 70% (See Figure 2).
)e lymphoma was negative for CD10, CD30, cyclin D1,
SOX11, C-MYC (<10% staining), BCL6, CD138, kappa light
chain, HSV1/2, and EBER (by in situ hybridization). In-
terphase fluorescence in situ hybridization (FISH) studies on
paraffin sections confirmed the presence of an IgH dis-
ruption but there was no disruption of BCL6 or MYC. Based
on the Hans classifier, the features were those of an activated
B-cell-like phenotype, with retained expression of the parent
CLL markers CD5 (weak) and CD23, and not those of a
double-expressor DLBCL (BCL2 high, MYC low). )ese
large cells also exhibited similar lambda light-chain re-
striction which may imply a clonal relationship. Cytogenetic
analysis did not identify ATM (11q22) or TP53 (17p13)
deletions.

Following the histological diagnosis of RS, the patient
was commenced on R-CHOP chemotherapy regimen, which
resulted in reduction of lymphadenopathy and resolution of
stridor and dyspnoea. Upon completion of 6 cycles, the
patient achieved complete metabolic remission by a position
emission tomography (PET) scan.

3. Discussion

RS may occur in CLL patients during the “watchful
waiting” period before requiring any CLL treatment and
can be a late event occurring following CLL treatment [5].
)e incidence of RS increases with the number of prior
therapies [12, 13]. Approximately, 50% cases of RS occur
before the treatment of CLL [7]. However, there is little
detail in reports in the literature about when during
therapy. Most reports give a range that can start from 0
months which implied that RS occurs during the early
period of treatment [7, 14].

Chlorambucil has been a long-standing alkylating agent
used in the treatment of CLL since 1970s [15]. )e risk of RS
with treatment with chlorambucil alone is about 5%, ob-
served in the prospective CALGB 9011 trial [16]. However,
there is limited report of RS being precipitated by treatment
with chlorambucil alone in the literature, which may be
because the phenomenon is not highlighted in the relevant
publications.

Recently, RS has been described during novel targeted
treatments, notably the BCL2 inhibitor venetoclax [17].
Many of the RS cases developed shortly after starting
treatment, suggesting unrecognised RS predates the initia-
tion of the novel targeted therapy [18]. In the phase-1
venetoclax trial in heavily treated relapse-refractory CLL,
16% of patients on venetoclax develop RS and considered
that as treatment failure and progressive disease [19]. )e
authors reported that RS appears to represent a mechanism
of tumour escape from suppression by the inhibition of
BCL2, particularly for patients with CLL with 17p deletion.
RS was also observed in 8 of 25 patients with disease pro-
gression who were receiving ibrutinib monotherapy in an
extended follow-up study [20].

(a) (b)

Figure 1: Computed tomography of the chest showing the rapidly expanding mediastinal lymphadenopathy. )e trachea was compressed
with the narrow diameter of <1 cm. (a) Pretreatment. (b) Day 14 following commencement of treatment.
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)ere are some reports of the occurrence of RS in major
clinical trials of treatment approaches using anti-CD20
monoclonal antibodies, but these rates are not well high-
lighted. In the CLL8 phase-3 trial investigating the efficacy of
fludarabine and cyclophosphamide (FC) with 1st generation
monoclonal anti-CD20 chimeric antibody rituximab, 13 out
of 408 (3%) patients on the FC-rituximab treatment arm
developed RS on long-term follow-up [21]. In the iLLU-
MUNATE trial, there were 2 out of 116 patients (2%) in the
control arm treated with chlorambucil and obinutuzumab
that developed RS as progression of disease [22]. In the CLL-
BAG02 trial, 3 out of 66 patients (4.5%) experienced RS
following treatment with bendamustine and obinutuzumab
regimen [23].)e early trial of single agent ofatumumab had
1 case of RS in a patient that has been heavily treated with
fludarabine and alemtuzumab [15]. In the phase-2 trial using
bendamustine and ofatumumab in relapsed CLL patients, 3
out of 10 patients developed RS [16]. Of interest, 2 of these
patients developed RS around cycle 2 of the treatment.

In our case, the chlorambucil and obinutuzumab
combination seemed to have rapidly precipitated RS after
the doses of both agents in a treatment naı̈ve patient. )is is
similar timing to the 2 patients reported in the phase-2
bendamustine and ofatumumab trial [16]. In these cases, it is
possible that the aggressive large cell clone may be present
initially as a minor clone [24], and thus these patients do not
exhibit the full clinical manifestations of RS until the
commencement of the effective anti-CLL treatment. Our

patient has limited clinical manifestations of RS including
night sweats and weight loss, but pretreatment of serum
lactate dehydrogenase is not markedly elevated till after the
2nd infusion of the anti-CD20 monoclonal antibody.

)ere is a possibility that the RS clone was clonally
selected due to rapid cytoreduction of the treatment-sen-
sitive CLL clones by chlorambucil and obinutuzumab.
However, we do not have molecular studies to ascertain the
origin of the RS in our case to determine whether it is
clonally related or clonally unrelated. Rossi et al. have
pointed out that the clonally related RS stems from a sub-
clone cell that is present CLL initially, which become the
dominant subclone during the clinical RS transformation as
other CLL subclones reduce in proportion [25], whereas
clonal unrelated RS is biologically different, characterised by
a significantly higher mutation frequency. Interestingly,
patients with clonally unrelated RS have a median survival of
approximately 62 months, which is comparable to patients
with de novo DLBCL [6]. On the contrary, the median
survival of patients with clonally related RS is significantly
shorter, ranging from 8 to 14 months [6]. Clonal dynamics
monitoring of clonal unrelated RS has demonstrated clonal
evolution, acquiring and selecting new mutations in re-
sponse to treatment, and loss of cellular tumoral clone
during progression [26].

In conclusion, this case spotlighted an uncommon
phenomenon in CLL where RS can rapidly present following
the commencement of the anti-CLL regimen. RS requires

(a) (b)

(c) (d)

Figure 2: Sheets of large lymphocytes with centroblastic morphology ((a) haematoxylin and eosin stain), with positive immunohisto-
chemistry for high Ki-67 index of 70%, CD20, and MUM1 (b)–(d), respectively.
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rapid histological confirmation and prompt treatment with
intensive immunochemotherapy for large cell lymphoma in
order to achieve a clinical response. We hope that this
phenomenon can be reported distinctly in the future pub-
lications regarding RS.
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