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Case Report
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Abstract: We received a 58-year-old man who was diagnosed as chronic lymphocytic leukemia/small lymphocytic
lymphoma (CLL/SLL) by lymph node biopsy. Although active treatment was carried out, enlargement of lymph nodes
reoccurred and the pathological findings were still confirmed as the primary disease. What’s more unfortunate is
that adrenal mass appeared which was pathologically confirmed as Hodgkin lymphoma and the disease was di-
agnosed as Richter Syndrome, meanwhile EB virus infection was detected positively. The patient was treated with
multiple courses of FCD and ABVD chemotherapy, and finally died of severe infection.

Keywords: Richter syndrome, chronic lymphocytic leukemia, classical hodgkin lymphoma

Background

In 1928, Richter firstly reported one case of
transformation from CLL to highly malignant tis-
sue cell lymphoma. The patient, who died in a
short time, was featured by extensive lymph-
adenopathy, large liver and spleen in a short
time. As a kind of very unusual disease of lym-
phoid hematopoietic system, Richter syndrome
strictly refers that the patients who have previ-
ously been diagnosed with chronic lymphocytic
leukemia/small cell lymphoma, suffer highly
malignant non-Hodgkin lymphoma transforma-
tion during clinical follow-up or treatment. The
most common form was transformation from
chronic lymphocytic leukemia/small cell lym-
phoma transformed to diffuse large B-cell lym-
phoma. With more concerns and deeper study
of such kind of disease, it has been found that
there are more cases for the transformation
from other types of leukemia and/or lymphoma
to lymphoma and/or leukemia with a higher
degree of malignancy or the simultaneous exis-
tence. The incidence of the disease is low, while
the prognosis is poor. In this study, a retrospec-
tively summary has been made on the patient

with transformation from chronic lymphocytic
leukemia to classical Hodgkin lymphoma and
relevant literatures have been reviewed to
improve the clinical diagnosis and treatment
experience of this unusual kind of disease.

Case presentation

A male patient, 58 years old, firstly admitted
due to the discovery of neck mass on Nov 19,
2012. In May 2012, the neck mass was inad-
vertently found on the patient. There was no
pain, heat, night sweats and weight loss. At
first, no enough attention was paid and he was
admitted to our hospital when the tumor gradu-
ally increased on Nov 19, 2012. Physical exami-
nation after admission showed that a number
of enlarged lymph nodes could be touched in
the bilateral submandibular area, bilateral neck
and supraclavicular fossa. The largest lymph
nodes are located on the right side of the neck
and the volume of the mass was about 4 cmx3
cmx3 cm. No abnormality was found in cardio-
pulmonary auscultation. Blood routine exami-
nation showed hemoglobin 156 g/L, platelets
total 252x10°%/L, the total number of white
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Figure 1. The results of imaging, bone marrow cytology and bone marrow flow cytometry at the first admission. En-
larged lymph nodes were found in bilateral neck (A), supraclavicular region, axillary (B), mediastinal, hilar area and
retroperitoneal (C). Bone marrow cytology showed bone marrow hyperplasia was active (D). Flow cytology of bone
marrow revealed that lymphocytes expressed CD5, CD22, CD23, CD19 (E).

blood cells 36.84x10°%L and lymphocytes
27.92x10°%/L. Chest and abdomen CT showed
large liver and spleen. Enlargement of lymph
nodes were found in bilateral neck (Figure 1A),
supraclavicular region, axillary (Figure 1B),
mediastinal, hilar area and retroperitoneal
(Figure 1C) which were consistent with lympho-
ma changes. Bone marrow cytology showed
bone marrow hyperplasia was active and lym-
phocyte ratio was increased accounting for
56.5% (Figure 1D). Flow cytology of bone mar-
row revealed that R1 cells account for 41.54%
and 84% of lymphocytes shows CD19, CD20,
CD23, Kappa, HLA-DR, weakly expressed CD5,
CD22 (Figure 1E), whereas CD7, CD10, CD11c,
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CD38, CD103, FMC7 and Lambda were all neg-
ative. Right cervical lymph node biopsy was
conducted on Nov 25, 2012. The structure of
the lymph node was destroyed (Figure 2A),
which was replaced by a diffuse small lympho-
cyte (Figure 2B). Immunohistochemical stain-
ing showed the small lymphocyte were positive
for CD20 (Figure 2C), CD5 (Figure 2D), CD23
(Figure 2E), Pax-5, and negative for CD3,
CyclinD1. Ki67 was positive about 10% (Figure
2F). Based on histology and immunological
staining, the diagnosis of chronic lymphocytic
leukemia/small lymphocyte lymphoma was
made. After six times of chemotherapy of FCD
(fludarabine, cyclophosphamide, dexametha-
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Figure 2. The results of biopsy from right cervical lymph node at the first admission. The structure of the lymph node
was destroyed (A 10x). The cell size is small, the cytoplasm is little and the chromatin of the nucleus is delicate (B
40x%). Immunohistochemical staining showed the small lymphocyte were positive for CD20 (C 40x%), CD5 (D 40x)
and CD23 (E 40x). Ki67 was positive about 10% (F 10x).

Figure 3. The results of imaging and pathology during the second hospitalization. CT showed enlarged lymph nodes
in bilateral axillary (A), abdominal and retroperitoneal regions (B). Left anterior lymph node biopsy showed the tumor
was consisted of small lymphocytes identically (C 40%) and the tumor cells were positive for CD20 (D 40x%), CD5 (E
40x) and CD23 (F 40x).

sone), the lymph nodes get partially narrowed, ear lymph node enlargement for a half month.
and the ratio of lymphocytes in the bone mar- CT showed that compared with the first time
row gradually returns to normal. On Dec 22, the original film, enlarged lymph nodes increase
2014 the patient was re-admitted due to left in bilateral axillary (Figure 3A), abdominal and
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Figure 4. The results of bone marrow cytology, imaging and biopsy at the third admission. Bone marrow cytology
showed naive lymphocytes could be detected (A). CT showed mass at right adrenal area (B). The pathology showed
a small amount of large cells in a mixed cell background of right adrenal area mass under the microscope (C
20x). Large cells had mononuclear or multinuclear with obvious nucleolus (D 40x). Immunohistochemical staining
showed large cells expressed CD30 (E 40x), Pax-5 (F 40x).

retroperitoneal regions (Figure 3B). After the
ultrasound guided left anterior lymph node
biopsy, pathological report showed the disease
was diagnosed as small lymphocytic lymphoma
(Figure 3C) and the tumor cells were positive
for CD20 (Figure 3D), CD5 (Figure 3E) and
CD23 (Figure 3F). After four times of FCD pro-
gram to consolidate chemotherapy, the condi-
tion of the patient became stable and the che-
motherapy was stopped. On June 15, 2016, the
patient was admitted again due to cervical
lymph node, so we check the blood routine:
hemoglobin 86 g/L, the total number of plate-
lets 79x10°/L, the total number of white blood
cells 7.64x10°%L, lymphocytes 5.31x10°%L,
and EB virus gene detection was positive. Bone
marrow cytology showed lymphocytes account
for 70%, occasionally naive lymphocytes
detected (Figure 4A). The cervical lymph node
biopsy again, the pathology was consistent with
the performance of chronic lymphocytic leuke-
mia/small lymphocyte lymphoma. Chest and
abdomen CT showed right adrenal area occu-
pancy just like huge lymph nodes (Figure 4B).
Right adrenal area mass puncture was done
and the pathology showed that a small amount
of heterozygous large cells in a mixed cell back-
ground interestingly (Figure 4C). Large cells
had mononuclear or multinuclear with obvious
nucleolus (Figure 4D). Immunohistochemistry
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staining showed large cells expressed CD30
(Figure 4E), Pax-5 (Figure 4F), MUM-1 and neg-
ative for CD15, LCA, ALK, CD10, CD3, EMA,
SMA. We considered as the classic Hodgkin
lymphoma. The patient was then diagnosed as
Richter syndrome and combined chemotherapy
in ABVD regimen was performed on July 5,
2016. The patient had been treated with ABVD
chemotherapy for 8 times. The patient’s condi-
tion improved. But after two months of chemo-
therapy, the cervical lymph node was enlarged
again and the primary disease recurred. It has
been alive for 18 months up to now.

Discussion

Richter’s syndrome (RS) is considered as CLL is
transformed into diffuse large B cell ymphoma
(DLBCL) or Hodgkin lymphoma (HL). About 2%
-8% CLL patients can be converted to DLBCL
and about < 1% CLL is converted to HL. The
mechanism of occurrence of Richter syndrome
is still unknown, may be caused by virus infec-
tion (such as the EB virus), No. 12 trisomy or 11
chromosome abnormalities.

Among the chromosomal abnormalities, +12
chromosomes are most common in RS patients,
and patients with 11q9-CLQ/SLL have higher
risks of transformation to RS due to the loss of
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ataxia telangiectasia pathogenicity gene (ATM)
in the 11g22.3-23.1 region [1-3]. In the initial
onset, the lymph node was confirmed as chron-
ic lymphocytic leukemia/small lymphocytic
lymphoma (CLL/SLL). After active treatment
the enlargement of lymph nodes reoccurred
and the pathology was still confirmed as the
primary disease. Interestingly, later adrenal
mass appeared and pathologically confirmed
as Hodgkin lymphoma. The disease was diag-
nosed as Richter syndrome hereafter, mean-
while EB virus infection was detected. There
was no abnormality for the chromosomes and
the pathogenesis of this patient might possibly
relate to the infection with the EB virus which
lead to progression of the disease.

After studying 1168 cases of CLL patients,
Friedman [4] set the threshold value of periph-
eral blood mononuclear cells (AMC) at
1.545%x10°%/L in terms of risk stratification,
which can be measured as a continuous vari-
able, and was significantly associated with the
first treatment time (TTT), there was no signifi-
cant difference between the TTT results
obtained from the AMC prognostic model and
the AMC prognostic model, indicating that AMC
was more predictive of TTT. However, the cor-
relation between AMC and OS in the multivari-
ate model was not significant. High AMC can
make patients’ diseases with rapid progres-
sion, and need to be treated. In the initial onset,
this patient had relative high total number of
peripheral blood mononuclear cells, which
were greater than 1.5x10°%L, and received
early treatment, while the patient’'s disease
had progressed rapidly with poor prognosis,
which was consistent with the study by
Friedman. Through the treatment of this
patient, it has been found that, whether the
future’s monocyte-derived cells could it can be
used as a target spot for CLL treatment, and
meanwhile considered as a treatment indica-
tions of CLL initial treatment.

RS often occurs in the lymph nodes and bone
marrow, and there are also extranobal symp-
toms as the performance of first outbreak, with
the involved parts of the gastrointestinal tract,
central nervous system, skin, eyes, testicles,
lungs, kidneys, etc [5]. In the later stage, the
disease was transformed in the kidney of the
patient, fitting he common parts of the disease
but still relatively rare, at this time it's neces-
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sary to monitor the renal function and whether
there’s adrenal disease, after the inspection in
many ways, there’s no abnormalities for this
patient, which may related to the early
discovery.

Multivariate analysis [6-8] has demonstrated
five independent prognostic factors for RS:
physical condition > 2 points, LDH > 1.5 times
of the normal upper limit level, platelet count <
100x%10°%/L, mass diameter > 5 cm and previ-
ous treatment history > 2. Based on these five
factors (1 factor per factor), patients will be
divided into four hazard groups: 0-1 point is of
low risk, with the average survival time of 1.12
years; 2 points is relatively low risk, with the
average survival time of 0.9 years; 3 points is
relatively higher risk, with the average survival
time of 0.33 years; 4 to 5 points is high risk,
with the average survival time of 0.14 years.
The point for this patient is of 2, with the aver-
age survival time of about 1 year, so the prog-
nosis is very poor.

RS can occur in the early stage of chronic lym-
phocytic leukemia, and some even are diag-
nosed with chronic lymphocytic leukemia at the
same time, some appear after the treatment of
chronic lymphocytic leukemia, and the median
time is 23 months after the diagnosis of chron-
ic lymphocytic leukemia [9, 10]. Once the CLL
patients are diagnosed, the annual probability
of converting CLL to RS is 0.5% (2.1% and 4.8%
of the probability of transformation into RS forb
and 10 years respectively), wherein for the
treated CLL patients, the probability of convert-
ing to RS per year is 1% (5% and 15.2% of the
probability of transformation into RS for 5 and
10 years respectively), the reason may related
to the late detection of some chronic lympho-
blastic leukemia, and more likely is that certain
types are easy to have early transformation.
The patient had the transformation after 43
months of the diagnosis with chronic lympho-
cytic leukemia, which was later than the medi-
an, and it's considered to be relevant to the
early active treatment of this patient.

Through the analysis on immunoglobulin heavy
chain variable region (IgVH) gene sequencing,
the relationship between RS and the original
CLL clone can be determined [11]. RS can be
divided into two subtypes of CLL clone relevant
or in relevant, the former represents the real
transformation, while the latter is non-second-
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ary lymphoma.80% of DLBCL is clone-relevant,
while only 40% to 50% of HL is associated with
CLL clones. Generally, survival for the clonal-
related RS is only a few months, while clonal
unrelated RS is similar to non-secondary lym-
phoma, there’s also difference of the two
groups in the biological characteristics, and the
former usually gains new molecular abnormali-
ties when CLL has the clinical - pathological
transformation to RS [12]. Although this patient
did not perform IgVH gene sequencing, the IgH
gene rearrangement fragments in the adrenal
and lymph node have the same size, which has
indirectly confirmed that bone marrow or lymph
nodes are the tumor of the same clonal source.

RS has extremely poor prognosis with the medi-
an survival of less than one year. As the patho-
genesis of RS is unknown, there is no clear
solution for the RS treatment. The treatment
regimen shall be determined generally based
on the type of CLL transformation [13]. The
prognosis is often poor and the pathogenesis
needs to be further clarified. The treatment
regimen includes chemotherapy, monoclonal
antibody and stem cell transplantation, with a
low rate of mitigation, the median remission
time is 5-8 months, and the median survival
time is less than one year. After transformation
into diffuse large B-cell lymphoma, R-CHOP,
R-Hyper CVAD shall be used, with the reaction
rate of up to 47%. OFAR regimen (oxaliplatin,
fludarabine, cytarabine, rituximab) has the total
reaction rate of 50%. ABVD program will be pre-
ferred after the transformation into Hodgkin
lymphoma.

Clinical trial shall be preferred for RS patients
with associated CLL clones, without suitable
clinical trials. Patients with transformation into
diffuse large B cell lymphoma could select
R-CHOP as the initial treatment regimen, and
sequential transplantation as the consolidation
therapy [14, 15]. When the patient had previ-
ously received anthraxcycline treatment, the
induction program based on platinum drugs
should be considered and selected, e.g.: use
R-PFA, R-DHAP to replace R-CHOP. Factors of
age, general conditions of the body, comorbidi-
ties and sensitivity to chemotherapy shall
determine whether the patient is suitable for
transplantation. If there is a suitable donor and
the age and physical condition allow, allogeneic
hematopoietic stem cell transplantation will be
preferred. Without the remission induction, it is
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recommended to participate in clinical trials of
new drugs and symptomatic and supportive
treatment.

Therefore, it is possible to improve the thera-
peutic effect of RS by enhancing the aware-
ness, carrying out timely biopsy, early detection
of RS conversion and giving the appropriate
treatment in the early. After transformation,
young patients with a donor should receive allo-
geneic hematopoietic stem cell transplanta-
tion, which is expected to be cured. On the con-
trary, continuous treatment by chronic lym-
phocytic leukemia without detecting RS trans-
formation, will surely make the disease contin-
ue to progress, leading to hematopoietic fail-
ure, or (and) combined infection, and difficult
treatment in the end.
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