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Background and Objectives. Chronic lymphocytic
leukemia (CLL) is characterized by clinical, immunophe-
notypic and morphologic heterogeneity. The morpholog-
ic pattern of CLL lymphocytes at diagnosis has been asso-
ciated with likelihood of different prognoses, while its
prognostic significance at the time of disease progression
is uncertain.

Design and Methods. In 69 previously untreated patients
with advanced CLL the morphology of peripheral blood
(PB) lymphocytes was retrospectively analyzed prior to
therapy with fludarabine (FD: 25 mg/m2 × 5 consecutive
days every 4 weeks) and prednisone (P: 40 mg/m2 × 5
consecutive days every 4 weeks). Two groups of patients
were identified: the first one characterized by typical CLL
morphology (T) and ≤11% of atypical lymphocytes, and
the second one characterized by >11% of atypical lym-
phocytes (A). The second group was further subdivided
into a group characterized by prolymphocyte prevalence
(Ap) and into a group characterized by mixed cell mor-
phology (Amc), with a prevalence of large-sized lympho-
cytes and/or small, cleaved lymphocytes and/or lym-
phoplasmocytoid cells with or without shaped nucleus.

Results. Forty-two patients (61%) showed a T morphol-
ogy and 27 (39%) an A morphology. The latter group
included 14 patients with an Ap morphology and 13 with
an Amc morphology. Two thirds of patients with A mor-
phology showed an immunophenotypic score of 3-4. No
significant differences in the distribution of clinical fea-
tures prior to therapy were observed within the three mor-
phologic groups (T, Ap, Amc), except for a higher lym-
phocyte count in the Ap group (p<0.05). The morphologic
pattern did not have a significant impact on the response
rate or on the duration of response. Patients with A mor-
phology did, nonetheless, have a significantly shorter sur-
vival than patients with T morphology (p=0.05). Howev-
er, in multivariate analysis we failed to demonstrate an
independent prognostic effect of the lymphocyte mor-
phology observed prior to therapy, while age (≤55 vs >55
years) and CLL duration (≤12 vs >12 months) emerged
as significant and independent prognostic factors of sur-
vival probability.

Chronic lymphocytic leukemia (CLL) is charac-
terized by clinical, immunophenotypic and
morphologic heterogeneity.1 In 1989, the

morphologic classification proposed by the FAB
group defined the different lymphocyte subtypes
that can be observed in CLL patients at the time of
diagnosis.2 Two main morphologic patterns, typical
and atypical, were described. Various reports have
suggested that the morphologic patterns of CLL at
the time of presentation are associated with dif-
ferent prognostic likelihoods.3-10 A correlation
between typical or atypical lymphocyte morpholo-
gy at CLL diagnosis, the immunophenotypic profile
and the presence of cytogenetic abnormalities has
been reported by some authors.11-17 On the basis of
these clinical and biological findings, it has been
suggested that typical and atypical CLL may repre-
sent two closely related CLL entities with different
characteristics and clinical outcomes.10 Previous
studies have mainly focused on the evaluation of
the prognostic role of lymphocyte morphology at
the time of CLL presentation, while little informa-
tion is available on the morphologic pattern
observed at the time of disease progression and on
its prognostic relevance to the response to purine
analog therapy. The purpose of the present study
was, therefore, to analyze the distribution of the
different morphologic patterns observed at the time
of disease progression and to evaluate their prog-

Interpretation and Conclusions. The results of this study
indicate that about one third of CLL patients with
advanced disease have an atypical morphology and that
about two thirds of patients with A morphology also show
a low immunophenotypic score. The morphologic pattern
at the time of progression does not allow identification
of prognostic subgroups of patients with different
response rates to first line therapy with FD + P.
©2002, Ferrata Storti Foundation
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nostic influence on the response to fludarabine (FD)
therapy. With this aim in mind, we retrospectively
assessed, in 69 CLL patients with progressive dis-
ease, the prognostic impact of peripheral blood lym-
phocyte morphology observed before first line treat-
ment with FD + prednisone (P) on survival and
response to therapy.

Design and Methods

Patients
Between 1995 and 1999, 69 consecutive previ-

ously untreated CLL patients were diagnosed and
treated at our Institute. Their diagnosis were based
on the criteria recommended by the National Can-
cer Institute (NCI)18 and CLL stage was defined
according to the classifications proposed by Rai and
Binet.19,20 All 69 patients showed active CLL requir-
ing therapy and 46 of them had a disease duration
≥6 months. Before the start of therapy a morpho-
logic and immunologic work-up was performed in
all cases. Treatment consisted of FD (25 mg/m2 × 5
consecutive days every 4 weeks) associated with P
(40 mg/m2 × 5 consecutive days every 4 weeks). A
median number of 6 courses (range: 2-6 courses)
were administered. Response was assessed accord-
ing to NCI criteria.18

Immunophenotypic characterization
The expression of CD5, CD20, CD22, CD23, FMC-

7, as well as the intensity of surface immunoglob-
ulins (SmIg), were evaluated. The immunopheno-
typic scoring system proposed by Matutes et al. in
1994 was applied.21 To avoid the inclusion of non-
CLL leukemic B-lymphoproliferative diseases, only
cases with a score ≥ 3 were included in the analy-
sis. In the last 21 patients observed after 1997, the
immunophenotypic profile was integrated by the
evaluation of CD79b expression;22 the same above
mentioned score system was still applied.

Morphologic evaluation
May-Grünwald-Giemsa stained peripheral blood

smears were observed by 3 examiners. The follow-
ing morphologic lymphocyte subtypes were consid-
ered: small-sized and large-sized lymphocytes,
small cleaved lymphocytes, lymphoplasmacytoid
cells and prolymphocytes. A total of 200 lymphoid
cells per patient were counted. Patients showing
more than 55% atypical lymphocytes (large lym-
phocytes, small cleaved lymphocytes, lymphoplas-
macytoid cells and prolymphocytes) were excluded
from the study. Two groups of patients were identi-
fied. The first group, defined as having typical (T)

morphology, was characterized by the prevalence of
small and mature appearing lymphocytes with
<11% of atypical lymphocytes. The second group,
defined as having atypical (A) morphology, includ-
ed two subgroups: a group defined as having CLL/PL,
or atypical CLL with ≥ 11% of prolymphocytes (Ap),
and a group defined as having atypical CLL with
mixed cell morphology (Amc), characterized by the
presence of large lymphocytes and/or lymphoplas-
macytoid cells with or without shaped nucleus
and/or small cleaved cells and less than 10% of pro-
lymphocytes14 (Figure 1).

The Amc subgroup has been previously defined on
the basis of the presence of >15% atypical cells.14

For the purpose of this study, to uniform the rate of
atypical lymphocytes in the two subgroups with A
morphology, the Amc subgroup was taken to have
a proportion of atypical cells ≥11%. Only cells car-
rying a single and evident vesicular nucleolus, low
nuclear/cytoplasmic ratio, clear and abundant cyto-
plasm were defined as prolymphocytes according to
Melo et al.23 Large lymphocytes were similar to typ-
ical CLL lymphocytes but were greater in size (>2 red
blood cells), had a lower nuclear/cytoplasmic ratio
and inconspicuous or small nucleolus.2 Lympho-
plasmacytoid cells showed the features of large cells
with an eccentric and frequently shaped nucleus
and more abundant basophil cytoplasm.14

Small cleaved lymphocytes were characterized by
scanty cytoplasm and the presence of a shallow or
deep narrow nuclear cleft.2

Statistical analysis
The distribution of the three morphologic patterns

(T, Ap and Amc) and the response rate to therapy
were related to the following parameters recorded
at the time of disease progression: age (≤55 vs >55
years), gender (male vs female), time from CLL diag-
nosis (≤12 vs >12 months), peripheral blood lym-
phocytes (≤60 vs >60×109/L), Hb values in g/dL (≤10
vs >10), platelets count ×109/L (≤100 vs >100), lym-
phocyte doubling time (LDT, ≤12 vs >12 months)
and bone marrow histology (diffuse vs non-diffuse).
The actuarial survival probability was calculated
from the start of FD+P therapy. The time to pro-
gression probability was calculated from the time of
response to therapy. Survival probability and time to
progression probability were analyzed according to
the different morphologic patterns (T vs A and T vs
Ap vs Amc) and the above-listed parameters. The
corrected χ2 test was applied to compare groups.
Survival curves were calculated according to Kaplan
and Meier,24 and compared with the log-rank test.25

Prognostic significance of lymphocyte morphology in advanced CLL
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Results

Morphologic classification and clinical
characteristics of the patients

Forty-two patients (61%) showed a T pattern,
while 27 (39%) had an A pattern with an Ap profile
in 13 patients and an Amc morphology in 14 (Table
1). The distribution of clinical features was not sta-
tistically different within the 3 groups, except for a
higher lymphocyte count in the Ap group (p<0.05)
(Table 2). Patients with an Ap pattern showed a
median of 23% prolymphocytoid cells (range: 14-
34%). In 11/13 patients of the Ap group, in addition
to the prolymphocyte population, a mixture of
large-sized lymphocytes, small, cleaved and lym-
phoplasmacytoid cells ranging between 5 and 10%
was also observed. In the Amc group, large-sized
lymphocytes, small cleaved and lymphoplasmacy-
toid cells accounted for a median of 21% (range:
14-50%) of the lymphoid population. In 9/14
patients, in addition to large-sized lymphocytes,
small cleaved and lymphoplasmacytoid cells, and a
proportion of prolymphocytes between 1 and 7%
were also recorded. Thirty-seven of the 46 patients
(67%) with an interval time ≥ 6 months from CLL
diagnosis, had an evaluable peripheral blood smear
at the time of presentation. Twenty-four out of the
30 patients (80%) with a T morphology at presen-
tation maintained the same morphologic T pattern
at progression, while in 6 (20%) a typical to atypi-
cal shift of the morphologic pattern was recorded
with a proportional increase of the same atypical
cells observed at presentation. The remaining 7
patients showed an A pattern both at CLL presen-
tation and at progression, with a percent increase of
atypical cells. The immunophenotypic scoring sys-
tem proposed by Matutes et al.21 identified two
groups of patients: one including 46 patients (46%)
with a score of 5 and another including 23 patients
with scores of 3-4 (33%). An immunophenotypic
score of 3-4 was present in 14% of patients with T
morphology (6 patients) and in 63% of patients with
A morphology (17 patients; p<0.001) (Table 3).

A T morphology with an immunophenotypic score
of 5 was present in 52% of cases (group A); an A
morphology with an immunophenotypic score of 3-
4 was recorded in 23% of cases (group B), while the
combination of a T morphology with an immuno-
phenotypic score of 3-4 or of an A morphology with
an immunophenotypic score of 5 was observed in
25% of cases (group C).

Response to therapy and response duration 
The overall response rate to first line therapy with

FD + P was 87% (60 patients). The response rate

according to the morphologic pattern, T vs A and Ap
vs Amc, was different, though not significantly (T vs
A: 90 vs 77%, p=0.4; Ap vs Amc: 77 vs 86%; p=0.9).
Furthermore, no significant differences in the rate of
complete responses (CR) were observed between the
three groups of patients (T vs A: 52 vs 55%, p=0.6;
Ap vs Amc: 47 vs 64%; p=0.7). 

The actuarial time to progression probability at
45 months for the 60 patients who obtained a

F.R. Mauro et al.

Figure 1. May-Grünwald-Giemsa stained peripheral blood
smears: a) small lymphocytes; b) prolymphocytoid cells;
cleaved lymphocytes.
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response to FD + P therapy was 44%. Patients with
T and A morphology before treatment showed a
similar response duration probability (actuarial pro-
gression probability at 45 months: T vs A: 42 vs
47%; p=0.8). No differences in response rate and in
quality of response were observed when the mor-
phologic pattern and the immunophenotypic score
were matched as follows: T morphology with
immunophenotypic score of 5 (group A), A mor-
phology with immunophenotypic score of 3-4
(group B) and the combination of a T morphology
with an immunophenotypic score of 3-4 or of an A
morphology with an immunophenotypic score of 5
(group C) (Table 4).

No significant differences in the response rate
were observed in patients who maintained a T mor-
phology at the time of presentation and progres-
sion (24 patients: 87%), in those who showed a typ-
ical to atypical shift from diagnosis to progression
(6 patients: 100%) and in patients who maintained
an A morphology (7 patients: 71%).

At multivariate analysis, three independent para-
meters appeared significantly related to response
duration: 1) the time interval from CLL diagnosis
and the start of FD + P therapy, 2) bone marrow his-
tology and 3) the quality of response to therapy.

Survival probability from the start of
therapy

The overall survival probability from the start of
therapy was 73% at 45 months. Patients with A
morphology had a significantly shorter survival than
patients with T morphology (survival probability at
45 months, T vs A: 82 vs 56 %; p< 0.05; Figure 2).
No significant differences in survival probability
emerged when the three different morphologic
groups - T, Ap and Amc - were compared (p=0.09)
and when the immunophenotypic pattern and mor-
phology were matched as reported above. In multi-
variate analysis, lymphocyte morphology lost its
predictive significance on survival, while two para-
meters, age and CLL duration prior to FD + P ther-

Prognostic significance of lymphocyte morphology in advanced CLL

Table 1. Distribution of clinical features before FD + P ther-
apy according to typical or atypical morphologic features.

Clinical Typical Atypical p
features morphology morphology

(pts=42; 61%) (pts=27; 39%)

Sex (%)
male/female 66/34 77/23 NS

Age  group (%) 66/34 52/48 NS
≤ 55 vs > 55 years

Time from CLL diagnosis (%) 66/34 56/44 NS
> 12 vs ≤ 12 months

Binet’s stage (%) 88/12 81/19 NS
B / C

Rai’s stage (%) 86/14 81/19 NS
I+II / III+IV

Hemoglobin (%) 89/11 89/11 NS
> 10 vs ≤ 10 g/dL

Lymphocytes (%) 34/66 48/52 NS
≤ 60 vs > 60 ×109/L

Platelets (%) 93/7 93/7 NS

>100 vs ≤ 100  ×109/L

Bone marrow histology (%) 45/55 52/48 NS
non-diffuse vs diffuse

Lymphocyte doubling time 40/60 30/70 NS
or other signs of active disease (%)
> 12 vs ≤ 12 months

NS: not significant.

Table 2. Distribution of clinical features before FD + P ther-
apy according to the atypical prolymphocytic or atypical
mixed cell morphologic features.

Clinical Atypical Atypical p
features prolymphocytic mixed cell

(pts=13) (pts=14)

Sex (%)
male/female 77/23 78/22 NS

Age  group (%) 54/46 50/50 NS
≤ 55 vs > 55 years

Time from CLL diagnosis (%) 54/46 57/43 NS
> 12 vs ≤ 12 months

Binet’s stage (%)
B / C 77/23 86/14 NS

Rai’s stage (%)
I+II/III+IV 77/23 86/14 NS

Hemoglobin (%)
> 10 vs ≤ 10 g/dL 85/15 93/7 NS

Lymphocytes (%)
≤ 60 vs > 60 ×109/L 23/77 71/29 p<0.05

Platelets (%)
>100 vs ≤ 100  ×109/L 92/8 93/7 NS

Bone marrow histology (%) 39/61 55/45 NS
non-diffuse vs diffuse

Lymphocyte doubling time
or other signs of active disease (%)
> 12 vs ≤ 12 months 31/69 29/71 NS

NS: not significant.
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apy, emerged as significant and independent prog-
nostic factors.

Discussion
Over the last 20 years, the prognostic impact of

lymphocyte morphology at CLL presentation has
been analyzed with controversial results.3-10;26-28

While in some studies the morphologic pattern
showed no significant prognostic value,27,28 in most
studies an increased rate of atypical lymphocytes at
CLL diagnosis was coupled to progressive disease,
advanced stage and a shorter survival rate.6-9;26

In the present study, focused on the morphologic
pattern observed in patients with advanced disease,
39% of patients showed an atypical morphology
which was equally distributed between the Ap sub-
type and the Amc subtype. The rate of cases with
atypical morphology was higher than that previ-
ously reported in newly diagnosed patients by
Matutes et al. (13%) and by Criel et al. (23%).6,9,21

The purpose of the present study was to evaluate the
morphologic features of patients with an immuno-
logic profile strongly indicative of a diagnosis of CLL
avoiding the possible inclusion of leukemic lym-

phomas. Thus, only patients with an immunophe-
notypic score ≥3 were retrospectively included in
this morphologic re-evaluation. An immunopheno-
typic score <5 was detected in the majority of cas-
es with A morphology. Despite different
immunophenotypic inclusion criteria, this observa-
tion confirms the higher rate of cases with a low
immunophenotypic score within patients with A
morphology previously reported by Matutes et al.21

and by Criel et al.6 In newly diagnosed patients, a
higher rate of atypical cell has been related to clin-
ical features associated with a high leukemic bur-
den. In our study, which included only patients with
progressed disease, a higher rate of atypical cells
did not translate into clinical features correlated
with a higher leukemic burden. The only significant
difference that emerged was a higher lymphocyte
count in patients in the Ap subgroup. The same find-
ing has been previously described by Vallespi et al.7
in patients with a high prolymphocyte percentage at
presentation of their CLL.

In the present study, all patients were treated with
first line FD + P and the presence of a T or A mor-
phology did not have a significant impact on the
response to therapy or on the response duration. It
would be of interest to evaluate whether lympho-
cyte morphology influences response to the less
expensive chlorambucil therapy. 

At multivariate analysis, three independent para-
meters proved significantly related to response
duration: 1) CLL duration prior to therapy, 2) bone
marrow histology and 3) the quality of response to

F.R. Mauro et al.

Table 3. Patients’ distribution by morphologic pattern and
immunophenotypic score according to Matutes et al.21

Morphologic No. of Immunophenotypic score p
Pattern patients 3-4 (%) 5 (%)

Typical 42 6 (14) 36 (86) p<0.001
Atypical 27 17 (63) 10 (37)

Total 69 23 (33) 46 (67)

Table 4. Response to FD + P therapy according to the mor-
phologic pattern and immunophenotypic score.

Group A Group B Group C p
(pts=36; 52%) (pts=17; 25%) (pts=16; 23%)

Overall response 34 (94) 13 (76) 14 (87) 0.1

Complete response 19 (52) 10 (59) 9 (56)
0.4

Partial response 15 (42) 3 (17) 5 (31)

Group A: typical morphology with an immunophenotypic score of  5;
Group B: atypical morphology with an immunophenotypic score of 3-4;
Group C: typical morphology with an immunophenotypic score of 3-4 and
atypical morphology with an immunophenotypic score of 5.

Figure 2. Survival probability at 45 months from therapy by
morphology, typical (42 patients) vs atypical (27 patients)
morphology: 82 vs 56%; p < 0.05 (T: typical morphology; A:
atypical morphology).
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therapy. As previously observed in newly diagnosed
patients,7,9 in univariate analysis the presence of a
high percentage of prolymphocytes and atypical
cells correlated with a poor survival of progressed
patients. The presence, at diagnosis, of an A mor-
phology has often been associated with biological
features associated with an unfavorable effect on
survival, such as some cytogenetic aberration.11-17

Atypical morphology has been related with trisomy
128, 13-17, 29 and, in rare cases, with deletion of 13q1411

and t(11;14)(q13;q32).12 Deletion of 11q23, has been
observed in CLL patients with Richter’s transforma-
tion30 and late, during the disease course, in patients
with PLL-CLL/PL morphology at diagnosis.31 The
identification of the gene expression profile associ-
ated with 11q23 deletion, recently reported by Aal-
to et al.32 may provide information relevant to
understanding the leukemogenesis of CLL. Further-
more, the presence of an unmutated VH Ig gene
profile, which characterizes a distinct subtype of
poor prognosis CLL arising from naïve B cells, has
been associated with the presence of A morpholo-
gy and with trisomy 12.33 Taken together, these find-
ings suggest that an A morphology is frequently
associated with genetic features related to poor
prognosis and that an A morphology may reflect an
aberrant genetic pattern. 

The unfavorable prognostic effect of an increase
in the percentages of prolymphocytes and atypical
lymphocytes has been more recently reported from
the Medical Research Council (MRC) CLL3 trial in a
series of 645 patients observed at diagnosis.9 How-
ever, after stratification by stage, A morphology and
an increase in prolymphocyte rate lost their prog-
nostic significance. Only within stage A was the per-
centage of prolymphocytes still statistically signif-
icant and correlated with lymphocyte-doubling
time, which was the best dependent prognostic fac-
tor for stage A patients. In our study, which includ-
ed only patients with progressive disease, the mor-
phologic pattern lost significance in multivariate
analysis. Taken together, these findings suggest that
lymphocyte morphology could be a better predictor
of survival for patients showing an early stage of
disease at presentation than for those with an
advanced stage or a progressed disease.

In conclusion, the results of our study indicate
that at the time of CLL progression about one third
of previously untreated patients have an A mor-
phology and that about two thirds of patients with
A morphology also show a low immunophenotypic
score. In our experience, the morphologic pattern
at the time of progression does not allow prognos-
tic subgroups with a different response rates to first

line FD + P to be identified. Further studies, possi-
bly including genetic analyses, should be attempt-
ed to improve the definition of the prognostic val-
ue of lymphocyte morphology on response to ther-
apy and survival of CLL patients.
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What is already known on this topic
Atypical morphology in CLL analyzed at diagnosis has
been documented to be associated with progressive dis-
ease, advanced stages and trisomy 12 in large series of
patients.

What this study adds
This study evaluates the influence of morphology
analysed at the time of progression in a small group of
CLL and shows on univariate analisis a significant short-
er survival for the atypical CLL but morphology had  no
impact on response rate and duration of response to
FD+P. 

Potential implications for clinical practice
The cell morphology at the time of progression in CLL
does not allow prediction of which patients will respond
to fludarabine.
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