
Abstract. Background: Only few studies have focused
exclusively on patients with small lymphocytic lymphoma (SLL).
Patients and Methods: In the present report, 103 SLL patients
were analyzed from both, clinical trials of the German Chronic
Lymphocytic Leukemia Study Group and Greek centers, and
emphasis was placed on the therapeutic strategy. The impact of
lymph node characteristics, such as the presence of proliferation
centers (PCs) on response and survival was also assessed.
Results: SLL patients included in clinical trials were treated
mostly with fludarabine-based regimens while those in “real-
life” were staged and treated mostly as patients with low-grade
lymphomas. Our analysis showed a trend for better survival for
patients with SLL without detectable PCs. Conclusion: Patients
with SLL outside of clinical trials are usually treated as cases of
lymphoma. In addition, this analysis supports published data
regarding the adverse prognostic value of the presence of PCs
in lymphoid nodes in SLL.

Small lymphocytic lymphoma (SLL) comprises approximately
7% of newly-diagnosed cases of non-Hodgkin’s lymphomas
(NHL) (1). At the time of diagnosis most patients presented
with advanced-stage disease including generalized
lymphadenopathy, hepatosplenomegaly and bone marrow
involvement (2, 3). 

According to the World Health Organization (WHO)
classification of lymphoid tumors, B-cell chronic
lymphocytic leukemia (B-CLL) and SLL without a fixed
proportion of circulating B-lymphocytes are considered
different forms of the same disease (4). In addition,
according to the updated WHO classification there are
patient subsets with lymph node involvement by SLL in
whom lymphadenopathy was <1.5 cm, showing no
proliferation centers (PCs). These cases are considered as the
tissue counterpart of monoclonal B-lymphocytosis and have
a good prognosis (5).

In contrast, the presence of large/confluent PCs with a
high proliferative fraction has been shown to have an
independent poor prognostic impact. However, these
observations are only based on a single retrospective study
and still need further confirmation (6).

Studies on SLL published until now have included
heterogeneous groups of patients and did not use modern
diagnostic criteria or included CLL patients per definition
with more than 5000 lymphocytes/mL (7-8).
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Furthermore, outside the context of clinical trials, SLL
patients are generally not treated uniformly and because of
this there are little data available concerning the impact of
different treatment options on response and survival.

In the present report we record clinical and biological
features as well as treatment strategies in a series of SLL
patients treated according to the study protocols. Results and
clinical observations are compared to a patient cohort
managed outside of controlled clinical trials focusing on the
differences between these two patient cohorts. We also
studied the impact of lymph node characteristics, such as the
size and the presence of PCs, on response and survival of
patients with SLL.

Patients and Methods

Patients diagnosed with SLL in three Greek centers from 2007 up
to 2016 according to the 2008 WHO Classification diagnostic
criteria, form the basis of this study, as well as SLL patients who
had been included in six prospective clinical trials of the German
Chronic Lymphocytic Leukemia Study Group (GCLLSG) (CLL1,
CLL4, CLL5, CLL7, CLL8 and CLL2M) (4, 9-13). 

Thus, two patients’ cohorts were examined – one from Greece
(retrospective analysis of chart review) and one from Germany
(information on clinical trial patients) (4, 9-13).

Clinical and biological patients’ characteristics were recorded as
well as treatment related variables, such as, type of treatment
administered, overall clinical response and outcome/survival. Apart
from Binet clinical staging the Ann-Arbor staging system was also
used in Greek cohort.

Moreover, lymph node (LN) features such as size, and
histological evidence for the presence of lymph node PCs were
recorded for Greek patients, whenever lymph node biopsies were
performed and data were available. For histopathology, PCs were
evaluated in hematoxylin and eosin sections and defined as pale
areas containing prolymphocytes and paraimmunoblasts, surrounded
by a dark background of small lymphocytes (14-17).

Involved LNs were defined as any LN greater than 1 cm detected
by clinical or imaging assessment. 

Statistical analysis. Data analyses were based on descriptive
statistics. For continuous variables, these statistics included the
following: median, minimum and maximum as well as interquartile
range. The therapeutic regimen or agents given as first line
treatment administered and treatment dates were documented, as
well as treatment outcome, such as general response and time to
relapse. Hence, time to first line treatment (TTFT, from diagnosis
until starting first-line treatment), progression-free survival (PFS,
from the start of first line treatment until the date of disease
progression or death) and overall survival (OS, from diagnosis until
death) were calculated according to Kaplan-Meier methodology.
The effect of various clinicopathologic and laboratory parameters
on clinical outcome was assessed by plotting survival curves
according to the Kaplan-Meier method and comparing groups using
Cox proportional hazards estimation. Statistical calculations were
performed using the statistical package STATA 11.0 for Windows
(Stata Corp. College Station, TX, USA) and SPSS Version 24 (SPSS
Inc, Chicago, IL, USA) for the Greek and German analysis

respectively. All results with a two-sided p≤0.05 were considered
statistically significant. 

Results
A total of 103 patients with SLL were analyzed; 50 patients
diagnosed and treated in three Greek centers outside of
clinical trials and 53 patients included in six German clinical
trials (Table I).The median age of patients in the Greek
cohort was 69 years (range=36-89 years), and in the German
cohort 61 years (range=35-79). Tissue material for the
detection of PCs was available at diagnosis in 35 (35/50,
70%) patients from the Greek cohort and among them 23
(23/35, 66%) presented with apparent PCs (Figure 1). 

Follow up and survival analysis (OS, PFS)
Greek cohort. Thirty-nine patients (39/50, 78%) were alive
after a median observation time of 40 months (0.7-117.3). 5-
year OS was 90.1% and 5-year PFS was 36% (Figure 2). 

Univariate analysis revealed that specific clinical
parameters such as age (>65y) (HR=9.013, p=0.048), ECOG
performance status (HR=4.225, p=0.021) and presence of B
symptoms (HR=10.723, p=0.040) were associated with a
worse OS. Although according to Kaplan Meier survival
curves (Figure 3) a trend for a better OS in patients with no
detectable PCs was observed, since all events occurred in the
group of patients with detectable PCs, it failed to attain
statistical significance in our analysis (p=0.1823).

GCLLSG clinical trial cohort. Thirty-nine patients (39/53, 74%)
were alive after median observation from diagnosis of 72.7
months (range=16.5-149.0); 5-year OS was 86.2% and 5-y PFS
from first-line treatment was 39.5% (Figure 2). Univariate
analysis showed that the presence of 17p-del was of statistical
significance with regards to PFS (HR=10.156, p=0.045).

Patient characteristics at first line treatment
Twenty-seven (27/50, 54%) and 45 (45/53, 85%) patients from
Greek and German cohorts respectively received first line
treatment. The characteristics of the patients who received first
line treatment at this time point are shown in Table II.
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Table I. German Chronic Lymphocytic Leukemia Study Group
(GCLLSG) cohort.

Population analysis                                                  Total N (%)

All patients (trial cohort), N                                       53
CLL1                                                                            6 (11.3)
CLL4                                                                            1 (1.9)
CLL5                                                                            2 (3.8)
CLL7                                                                            8 (15.1)
CLL8                                                                          33 (62.3)
CLL2M                                                                         3 (11.3)



Greek cohort [27 patients (pts)]. Patients’ median age was 70
years (range=36-87), while 18 of the 27 patients (66%) were
above the age of 65 years. Twenty-five patients (92.5%)
underwent bone marrow (BM) biopsy, showing a median SLL
infiltration of 45% (range=0-97%). Ten patients (37%) presented
with at least three involved LNs while 21 presented with LN>1.5
cm as measured in computed tomography (CT). Detection of

17p del, 11q del and IGHV mutation analysis were performed
in only 11, 8 and 8 cases respectively. One patient presented with
17pdel, one with 11q del and five were unmutated.

GCLLSG clinical trial cohort (43 patients). Patients’ median
age was 62 years (range=40-80) and 14 (31.1%) were >65
years old. Nine underwent bone marrow biopsy and the
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Figure 1. Representative immunostaining sections of a lymph node in a small lymphocytic lymphoma (SLL) patient demonstrating conventional
morphology as well as the presence of proliferation center (PC). A. Hematoxyline-Eosin (×200) staining showing the presence of SLL infiltration
combined with apparent prolymphocytes-paraimmunoblasts (red arrows). B. Ki67 immunostaining within and outside PC (Envision ×200). Stronger
Ki67 staining within PC indicates the presence of paraimmunoblasts.

Figure 2. Overall survival (OS) and progression-free survival (PFS) – Greek cohort (A, B) and German cohort (C, D), respectively.



median bone marrow infiltration was 60%; 25 of 45 patients
(55.6%) presented with LN>1.5 cm as measured on CT and
30 (66.7%) had at least three involved LNs; 32 patients
underwent fluorescence in situ hybridization (FISH) analysis
for the detection of genomic aberrations and for 32 patients
sequencing was done to analyze the IGHV gene status. One
patient (3.1%) had a 17p deletion, four (12.5%) had a 11q
deletion while 24 (75.0%) patients had an unmutated IGHV
gene status. 

Type of treatment and response
Greek cohort. Twenty-seven patients (27/50, 54%) were in need
of treatment either upon or very close to diagnosis. Median time
to treatment from diagnosis (calculated including also patients
that did not receive treatment) was 1.6 months. Most patients
received a mild form of immunochemotherapy ranging from 14
(52%) – receiving rituximab plus chlorambucil (R-CLB) to
three (11%) rituximab plus cyclophosphamide, vincristine and
prednisolone (R-CVP), while two (7.4%) and one (3.7%)
patients received fludarabine-cyclophosphamide-rituximab
(FCR) and bendamustine-rituximab (BR) combinations
respectively. Three (11.1%) and two (7.4%) patients were
treated with rituximab and chlorambucil monotherapy
respectively while one received radiotherapy (RT) and one
corticosteroids alone (Table III).

Twenty-three cases could be assessed for response and
among them 22 (22/23, 95.6%) responded. Four (4/23,
17.4%) entered complete remission (CR), 18 (18/23, 78.3%)
partial remission (PR) and one (1/23,4.3%) had stable disease

(SD). Response according to type of first line treatment was
as follows (Table IV): 85% (12/14) evaluable pts in the R-
CLB treatment group responded (3 CR, 8 PR) and one had
SD. All (3/3, 100%) patients who received R-CVP achieved
PR while in the FCR treatment group one patient experienced
CR and the other PR. All other assessable patients exposed
to other treatment groups achieved PR. 

GCLLSG clinical trial cohort. Median time from diagnosis to
initiation of first treatment was 11.4 months. Thirty-nine
(39/45, 87%) patients were treated with fludarabine-based
regimens as first-line treatment – 19 (19/31, 42.2%)
fludarabine-cyclophosphamide combination (FC) and 19
(19/31, 42.2%) FCR while only three (3/31, 6.7%) received the
BR combination. One (1/45, 2.2%) patient received
monotherapy with fludarabine (F) and three (3/45, 6.7%)
received monotherapy with chlorambucil (Table III). Data for
response assessment was available in 39 cases. Thirty-six
(36/39, 92%) responded, 13 (13/39, 33.3%) achieved CR and
23 (23/39, 59.0%) PR, while three (3/39, 7.7%) had no
response (SD) or progressed PD. Disease response according
to the type of first line treatment was as follows (Table IV):
five of 19 patients in the FC group entered CR (26.3%) while
14 had PR (73.7%). In the FCR group, seven out of 16 patients
achieved CR (43.8%), seven (43.8%) PR and two (12.5%) did
not respond with stable disease or PD; in the BR group two out
of three (66%) patients achieved PR; one patient who received
F as a single agent reached CR and one patient placed on
chlorambucil monotherapy showed no response. 
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Figure 3. Overall survival (OS) of small lymphocytic lymphoma (SLL) patients according to the presence of proliferation centers (PCs) – Greek cohort.



Discussion

The International Workshop on CLL definition of SLL
requires the presence of enlarged lymph nodes with the same
tissue morphology and immunophenotype as CLL, with no
cytopenias due to bone marrow infiltration and fewer than
5×109/L peripheral blood B cells (18).

Because of its rarity only small series of SLL have been
reported and SLL patients are usually incorporated in larger
CLL series reported within clinical trials (7). As a result, no
specific systematic analysis of this subgroup has been
performed.

Although the WHO classification system does not
recognize SLL and CLL as separate entities, these patients
are often treated differently both in clinical trials and in
everyday clinical practice, raising the obvious question about
the optimal therapeutic approach for this group of patients.

The present study is indeed one of the largest series
exclusively including SLL patients diagnosed according to
more modern criteria, deriving from both clinical trials and
“real-life” clinical practice, and focusing on the
aforementioned question (19). This investigation reveals that
SLL patients enrolled in clinical trials in the era before
targeted therapies were treated mostly with fludarabine-based
regimens, including the FCR combination, followed by the
BR combination and CLB, adopting the same therapeutic
algorithms as in CLL. This therapeutic approach is effective
and achieves high response rates (92%) including CRs (33%)
exclusively in the fludarabine-based treatment arms.

On the other hand, outside of clinical trials, as in the Greek
cohort reported here, SLL patients were treated more
heterogeneously and mostly received lymphoma- type treatment
protocols. Here, SLL patients were treated mostly with mild
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Table II. Patient characteristics at first-line treatment.

Patient characteristics                                    Greek              German 
                                                                          total                   total
                                                                        N (%)                N (%)

All patients, N                                             27                        45
Age (years)                                                                                  
Median (range)                                           70 (36-87)          62 (40-80)
Age group (years)                                                                       
  ≤60                                                              4 (14.8)            19 (42.2)
  >60 & ≤65                                                  5 (18.5)            12 (26.7)
  >65 & ≤70                                                  4 (14.8)               7 (15.6)
  >70 & ≤75                                                  4 (14.8)               6 (13.3)
  >75                                                             10(37.0)               1 (2.2)
Age group (years)                                        27                        45
  ≤65                                                              9 (33.3)            31 (68.9)
  >65                                                            18 (66.6)            14 (31.1)
Ann Arbor stage, N(%)                               27                  Not determined
  I                                                                   2 (7.4)
  II                                                                 0 (0)
  III                                                                1 (3.7)
  IV                                                              24 (88.8)                  
B-symptoms                                                 27                        45
  No                                                             23 (85.1)            27 (60.0)
  Yes                                                              4 (14.8)            18 (40.0)
ECOG performance status, N (%)              27                        44
  0                                                                12 (44.4)            26 (59.1)
  1                                                                  7 (25.9)            16 (36.4)
  >1                                                                8 (29.6)               2 (4.5)
LDH (U/l)                                                    25                        44
  ≤250                                                          12 (48.0)            32 (72.7)
  >250                                                         13 (52.0)            12 (27.3)
Deletion in 17p, N (%)                                11                        33
  Yes                                                              1 (9.0)                 1 (3.0)
Deletion in 11q, N (%)                                  8                        33
  Yes                                                              1 (12.5)               4 (12.1)
IGHV mutational status, N (%)                    8                        32
  Unmutated                                                  5 (62.5)            24 (75.0)
Serum β2-microglobulin (mg/l), N (%)       13                        37
  ≤3.5                                                             6 (46.1)            28 (75.7)
  >3.5                                                             7 (53.8)               9 (24.3)
Bone marrow biopsy (N),                          25                          9
Percentage of infiltration median %           45%                    60%
Liver enlargement present, N (%)             27                        45
(hepatomegaly by any assessment)
  Yes                                                              5 (18.5)            18 (40.0)
Spleen enlargement present, N(%)             27                        45
(splenomegaly by any assessment)
  Yes                                                              7 (26.9)            26 (57.8)
Bulky lymphadenopathy present, N (%)      27                        45
(any lymph node ≥10 cm 
by any assessment)
  Yes                                                               7(26.9)             10 (22.2)
CT findings present, N (%)
(any lymph node >1.5 cm 
detected by CT scan)                                   22                        45
  Yes                                                            21 (95.4)            25 (55.6)
Number of involved lymph nodes, N (%)    27                        45
(any lymph node >1 cm detected 
by any assessment)
  0                                                                  1 (3.7)                 2 (4.4)
  1-2                                                            16 (59.2)            13 (28.9)
  ≥3                                                              10 (37.0)            30 (66.7)

ECOG: Eastern cooperative oncology group; LDH: lactate dehydrogenase;
IGHV: immunoglobulin heavy chain variable; CT: computed tomography.

Table III. Type of first line treatment-Greek and German cohorts.

Type of first-line treatment                            Greek              German
                                                                          total                  total
                                                                        N (%)                N (%)

Patients with first-line treatment, N            27                       45
R-CLB                                                          14 (51.9)                 
R-CVP                                                            3 (11.1)                 
R-B                                                                 1 (3.7)                3 (6.7)
FCR                                                                2 (7.4)              19 (42.2)
CLB                                                                2 (7.4)                3 (6.7)
R                                                                      3(11.1)                  
Other (RT, corticosteroids)                           2 (7.4)                   
F                                                                                                 1 (2.2)
FC                                                                                            19 (42.2)

R-CLB: Rituximab-chlorambucil; R-CVP: rituximab, cyclophosphamide,
vincristine, prednisolone; R-B: rituximab-bendamustine; RT:
radiotherapy; F: fludarabine; FC: fludarabine, cyclophosphamide; FCR:
fludarabine, cyclophosphamide, rituximab; R: rituximab.



immunochemotherapy (mainly the R-CLB combination and less
frequently R-CVP). Only two patients received the FCR
combination and interestingly there were even individual cases
who received monotherapy with rituximab or radiotherapy
alone. Overall response rates were high (95%) reaching CR
(18%, 3 patients in the R-CLB group and 1 in FCR group).

The Ann-Arbor staging system for SLL patients is still
used in everyday clinical practice and is quite widespread.
Of note is the fact that the use of this staging system can
identify patients with SLL in whom lymphoma is localized
to a single group of lymph nodes or lymph nodes present on
one side of the diaphragm who could benefit from the use of
local radiotherapy. Previously, published data have shown
that if the bone marrow is not involved, this subset of SLL
patients is potentially curable after involved or extended field
radiotherapy, achieving 80% freedom from relapse in stage
Ι and 62% in stage ΙΙ (20). 

Survival analysis showed that patients with SLL in both
cohorts had an excellent prognosis with a 5-year OS of 86.2%
and 90.1% for the German and Greek cohorts, respectively.
The presence of 17p deletion had statistical significance for
PFS in the univariate analysis of the GCLLSG cohort. In the
univariate analysis of SLL patients in the Greek cohort, the
presence of B-symptoms, ECOG performance status greater
than “0” and the age older than 65 years had a significant poor
prognostic impact on OS. Other clinical and biological
parameters had no statistically significant impact on outcome.

Time from diagnosis to treatment initiation was
significantly shorter for SLL patients in the Greek “real-life”
cohort (1.6 months) than for those treated in the framework of
the GCLLSG trials (11.4 months). We feel that this reflects
the fact that in everyday practice clinicians more commonly
use the lymphoma criteria for initiation of treatment and begin
therapy for SLL much sooner compared to those participating
physicians enlisting patients in the GCLLSG clinical trials.

We also attempted to evaluate the prognostic role of two
specific parameters – the presence of PCs in lymphoma
tissue biopsies and the size of lymph nodes, which
according to the updated WHO classification, could be
utilized to identify a subset of SLL patients with better
prognosis (5). However, our results showed that the size
of lymph nodes had no prognostic significance in both
SLL cohorts. Moreover, in the Greek “real life” cohort,
lymph node sections were available in the majority of
patients and PCs were seen in most of the cases (65%).
These data are in line with the data reported in our
previous studies as well as reported by other investigators
(14, 21-22). Although, according to Kaplan Meier curves
a trend for better survival for SLL patients without
detectable PCs could be assumed since all events occurred
in the group of patients with detectable PCs, in our
analysis this correlation failed to attain statistical
significance. Similarly, in 2011 Gibson et al. reported that
biopsies containing CLL/SLL-type cells, but lacking PCs
in patients with no enlarged or only slightly enlarged
lymph nodes on imaging, are indicative of very indolent
disease and could perhaps be considered as a tissue
equivalent of monoclonal B-cell lymphocytosis rather than
overt small lymphocytic lymphoma (6).

In conclusion, this study shows that SLL patients in “real
life” are usually treated as low-grade lymphomas with the
administration of less toxic therapeutic agents resulting in
high response rates which are similar to those obtained in
clinical trials. In addition, our study provides further data
supporting the adverse prognostic significance of the
presence of PCs in lymph nodes. 
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Table IV. Response according to first-line treatment in both cohorts.

First line treatment            R-CLB      R-CVP               FCR                          BR                          CLB                   F               FC               R           Other
                                            Greek        Greek        Greek/German        Greek/German         Greek/German     German      German        Greek       Greek
                                            N (%)        N (%)               N (%)                      N (%)                       N (%)              N (%)        Ν (%)         N (%)       N (%)

Patients with first-line 
treatment, N                          14               3                    2/19                          1/3                            2/3                     1                19                3               2

Missing response             2 (14.28)     0 (0.0)       0 (0.0)/3 (15.8)       0 (0.0)/1 (33.3)        0 (0.0)/2 (66.7)      0 (0.0)        0 (0.0)        0 (0.0)     2 (100)
Response to first-line 
treatment                               12               3                    2/16                          1/2                            2/1                     1                19                3               0

CR                                      3 (25.0)      0 (0.0)      1 (50.0)/7 (43.8)       0 (0.0)/0 (0.0)          0 (0.0)/0 (0.0)     1 (100.0)     5 (26.3)       0 (0.0)           -
PR                                      8 (66.6)    3 (100.0)    1 (50.0)/7 (43.8)   1 (100.0)/2 (100.0)    2 (100.0/)0 (0.0)     0 (0.0)      14 (73.7)    3 (100.0)         -
SD/PD                                 1 (8.3)       0 (0.0)       0 (0.0)/2 (12.5)        0 (0.0)/0 (0.0)         (0.0)/1 (100.0)       0 (0.0)        0 (0.0)        0 (0.0)           -

R-CLB: Rituximab-chlorambucil; R-CVP: rituximab, cyclophosphamide, vincristine, prednisolone; FCR: fludarabine, cyclophosphamide, rituximab;
BR: bendamustine, rituximab; CLB: chlorambucil; F: fludarabine; FC: fludarabine, cyclophosphamide; R: rituximab; CR: complete response; PR:
partial response; SD/PD: stable disease/progression of disease.
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