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Clinical features and outcome of familial chronic
lymphocytic leukemia

Chronic lymphocytic leukemia (CLL)
is the form of leukemia in which
familial aggregation has been

described more frequently and quantified by
multiple reports of familial clustering, case-
control and cohort-studies.1,2 Moreover,
using flow cytometric analysis the presence
of either a CD5– or a CLL-like phenotypic B-
cell population has been detected more fre-
quently in the peripheral blood of healthy,
first degree relatives from selected families
with two or more members affected by CLL
compared to healthy individuals.3-5 Despite
the large number of studies aimed at assess-
ing the disease risk among relatives of CLL
patients, there is very scanty information
about other clinical features and outcome of
familial CLL cases.6

This study was carried in order to evaluate
whether patients with familial and sporadic
CLL had the same clinical features and
whether the presence of a family history of
hematologic malignancy had a prognostic
impact on survival. 

Design and Methods

Patients
Between 1984 and 2000, the family histo-

ries of 1449 patients with CLL, all diagnosed
and followed at the Institute of Hematology
of the University “La Sapienza” of Rome,
were analyzed. The median follow-up of
patients was 54 months (range 12-216
months). The diagnosis of CLL was based on

standard morphologic and immunologic cri-
teria. Stage was assessed according to the
classification of Rai7 and treatment was
given in the presence of advanced or pro-
gressive disease. 

Family history
All patients included in this study were

asked whether their living or dead first-
degree relatives (parents, siblings, children)
and second-degree relatives (grand-parents,
uncles/aunts, cousins, nephews/nieces) were
or had been affected by a hematologic
malignancy: CLL, non-Hodgkin’s lym-
phoma, Hodgkin’s disease, myeloma, acute
lymphoid leukemia, chronic myeloid
leukemia, or acute myeloid leukemia. In the
presence of a relative affected by a hemato-
logic malignancy, all attempts were made to
validate the diagnosis and clinical documen-
tation (medical records, death certificates)
was required. When the available medical
documentation reported the affected relative
as dead because of a not better defined
leukemia, the case was recorded as affected
by a fatal leukemia. Prior to the interview
about their family history, patients gave
their consent. This study was approved by
the local Ethics Committee and carried out
in accordance with the Good Clinical
Practice precepts and Italian privacy laws.

Statistical analysis 
The clinical features (age, gender, Rai’s

stage, treatment requirement, Richter’s syn-
drome, second malignancy, acute leukemia,

From the Division of Hematology,
Dipartimento di Biotecnologie
Cellulari ed Ematologia (FRM,
EG, MG, VV, AP, AG, RF)
and Dipartimento di Medicina
Sperimentale e Patologia,
University “La Sapienza” (AP);
Istituto Regina Elena,
Istituti Fisioterapici Ospitalieri,
Rome, Italy (IS, DG).

Correspondence: 
Francesca R. Mauro, MD,
Dipartimento di Biotecnologie
Cellulari ed Ematologia, University
“La Sapienza”, Via Benevento 6,
00161 Rome, Italy.
E-mail: mauro@bce.uniroma1.it 

Chronic Lymphocytic Leukemia • Brief Report

The prognostic impact of the presence of a familial trait was analyzed in 1449 patient
with chronic lymphocytic leukemia (CLL). A family history of hematologic malignancy
(HM) was identified in 181 cases (12.5%) and recorded more frequently among female
than male patients (HM: p<0.05; CLL: p<0.05). The relative was affected by CLL in 89
cases (6%). Familial and sporadic cases showed non-statistically different proportions
of advanced stages (10.8 vs 7.1%) and patients requiring therapy (55 vs 60%) and a
similar survival probability at 10 years (67 vs 66%). These data suggest that in CLL the
presence of a familial trait does not imply an adverse prognosis.
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autoimmune disease) and survival probability of the
group of patients without a familialy history of hemato-
logic malignancy, defined as sporadic patients, the
group of patients with a relative affected by a hemato-
logic malignancy, defined as familial patients and the
subgroup of familial patients with a first-degree relative
affected by CLL were analyzed and compared. 

The corrected chi-squared test was applied to com-
pare groups. Survival curves were calculated according
to Kaplan and Meier8 and compared with the log-rank
test.9 A Cox multiple regression model was applied10 to
define the relative significance on survival probability of
different variables including age, gender, stage according
to Rai’s classification (0+I vs II vs III+IV), treatment
requirement and presence of a family history of hema-
tologic malignancy and CLL.

Results and Discussion

Prevalence of familial cases of CLL
One hundred and eighty-one of the 1449 CLL patients

(12.5%) reported having one or more relatives affected
by a hematologic malignancy, which was a lymphopro-
liferative disease in 128 cases (9%) and CLL in 89 (6%)
(Table 1). The proportion of female CLL patients with a
familial history of hematologic malignancy, lymphopro-
liferative disease and CLL was significantly higher than
that recorded in males (hematologic malignancy,
p<0.05; lymphoproliferative disease, p=0.05; CLL,
p<0.05) (Table 1). 

Affected relatives 
A cumulative number of 230 affected relatives, 161

first-degree and 69 second-degree relatives, was record-
ed. When the total number of 10,145 first-degree rela-
tives was considered, the rate of first-degree relatives
with a hematologic malignancy was 1.6%, with a lym-
phoproliferative disease 1.15% and with CLL 0.8%.
Fifteen parent/child pairs affected by CLL were record-
ed. In all cases but one, the age of the parent at diagno-
sis was older than that of his/her respective child, with
a median difference of 22 years (range: -44 - +7).

Comparison between the clinical characteristics
of familial and sporadic cases of CLL 

Age, stage and treatment requirement
Female familial patients were younger at the diagno-

sis of CLL than were female sporadic cases, while no
significant differences of age emerged between sporadic
and familial cases in male patients (Table 2). A lower,
though not significantly, rate of cases with advanced III-
IV Rai’s stage was observed among familial cases (Table
2). However, the proportion of patients requiring thera-
py was not different between the familial and the spo-
radic cases (Table 2).

Survival probability
No significant differences emerged when the survival

probability curves of the two groups of familial patients
were compared to the survival probability curve of the
patients with sporadic CLL (% actuarial survival proba-
bility at 10 years: sporadic cases, 67%; patients with a
family history of hematologic malignancy, 66%;
patients with a family history of CLL, 61%; p: not sig-
nificant) (Table 2 and Figure 1). Only male patients with
a family history of CLL showed a lower survival proba-
bility compared to male sporadic cases although this
difference was not statistically significant, (p=0.08)
(Table 2). 

By multiple regression analysis, several variables
emerged as independent prognostic parameters for the
survival probability of the 1449 CLL patients included in
this study. Significant and independent factors with an
adverse effect on survival were: male gender (p<0.005),
older age (p=0.001), advanced Rai’s stage (p<0.00001)
and treatment requirement (p<0.00001), while the pres-
ence of a family history of hematologic malignancies
(first model) and of CLL (second model) showed no sig-
nificant effect on survival.

Second malignancies, Richter’s syndrome, acute myeloid
leukemia and autoimmune hemolyticanemia 

While no differences in the rate and distribution pat-
terns of second tumors were observed between male
sporadic and male familial cases, female patients with a
positive family history showed a higher rate of second
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Table 1. Distribution of the familial cases of CLL.

Types of HM No. of No. of male No. of female p 
which affected CLL pts CLL pts CLL pts value
relatives with a relative with a relative with a relative

affected by HM affected by HM affected by HM 
(%) (%) (%)

181/1449 92/848 89/601 <0.05
(12.5) (11) (15)

Lymphoproliferative 128 (9.0) 63 (7.4) 65 (11) 0.05
disorders 

CLL 89 (6.0) 41 (5) 48 (8) <.05
NHL1 21 (1.5) 12 (1.4) 9 (0.6) ns
ALL 11 (0.7) 7 (0.8) 4 (0.66) ns 
HD 7 (0.5) 3 (0.35) 4 (0.66) ns 

Myeloproliferative 15 (1.0) 8 (0.9) 7 (1.16) ns
disorders

AML 10 (0.7) 6 (0.7) 4 (0.66) ns
CML 5 (0.3) 2 (0.23) 3 (0.5) ns

Fatal leukemia 38 (2.6) 21 (2.5) 17 (3) ns

HM: hematologic malignancy; CLL: chronic lymphocytic leukemia; NHL: non-
Hodgkin’s lymphoma; ALL: acute lymphoblastic leukemia; HD: Hodgkin’s dis-
ease; AML: acute myeloid leukemia; CML: chronic myeloid leukemia; ns: not sig-
nificant. 1Only one case of a relative affected by multiple myeloma was recorded
and this case was included in the subgroup of non-Hodgkin’s lymphoma.



malignancies compared to that in female sporadic
patients (15.7% vs 7.4%; p<0.05). In particular, signifi-
cantly higher rates of breast cancer (7% vs 2.3%;
p=0.05) and skin cancer (3.4% vs 0.4%; p<0.05) were
recorded. No relationship between the presence of a
family history of hematologic malignancy and the pro-
portion of cases with Richter’s syndrome, acute
myeloid leukemia and autoimmune hemolytic anemia
was observed. 

Overall, 12.5% of 1449 CLL patients had one or more
relatives affected by a hematologic malignancy. In 9%
of the cases, the relative was affected by a lymphopro-
liferative disease, which was CLL in 6% of the entire
case series. These data are in line with those reported by
Yuille et al.1

The estimated prevalence of first-degree relative with
overt, clinical evidence of lymphoproliferative disease
or CLL, respectively 1.6% and 0.8%, is lower than what
could have been expected based on the subclinical evi-
dence of a monoclonal CD5– or CLL-like phenotypic B-
cell population which has been detected in the periph-
eral blood of 13.5-18% of healthy relatives included in
multiply affected families.3-5 As observed in Utah reg-
istries,11 a higher proportion of female than male
patients had a family history of CLL. Since CLL is more
frequently diagnosed in males, it could be assumed that
affected females might have greater or more penetrant
inherited gene(s) predisposing to the occurrence of CLL
than males. On this basis, females affected by CLL and
their relatives could share the same strong inherited lia-
bility and this could explain the higher proportion of
familial cases among female CLL patients than among
male ones. This is a typical characteristic of some dis-
eases, such as pyloric stenosis, characterized by an

unequal sex incidence and in which relatives of a patient
of a sex in which the condition is less common have a
higher risk of developing the same disease.12 In our
study, no differences in survival probability emerged
from comparing the survival curves of sporadic and
familial CLL cases. The multivariate analysis also con-
firmed the lack of a prognostic effect associated with a
family history.

While elevated levels of B-lymphocyte stimulator, a
member of the tumor necrosis factor family with a role
in the growth and survival of malignant B cells, have
been found more frequently in familial CLL cases than
in sporadic cases,13 no other biological features or a spe-
cific genetic profile with prognostic significance have
been related to familial cases.14 These findings and the
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Table 2. Comparison between the characteristics of familial and sporadic CLL patients.

Patients with sporadic CLL Patients with familial CLL with a relative Patients with familial CLL with a
affected by a HM first-charge relative affected by CLL

All Male Female All Male Female All Male Female
(1268) (756) (512) (181) (92) (89) (81) (39) (42)

Median age, years 64 63 66 62 60 64 63 60 64
(28-91) (35-91) (28-89) (31-91) (31-84) (40-91) (31-91) (31-86) (47-91)

p<0.001 p=ns p<0.001 p=ns p=ns p<0.05

% Rai stage III-IV 10.8% 11.2% 10.1% 7.1% 7.6% 6.7% 4.9% 7.7% 2.4%
p=ns p=ns p=ns p=ns p=ns p=ns

% of patients requiring therapy 54.6% 58.6% 48.8% 60.4% 62% 59% 52% 64% 40%
p p=ns p=ns p=ns p=ns p=ns

% actuarial survival probability 67% 64% 71% 66% 59% 74% 61% 45% 74%
at 10 years p=ns p=ns p=ns p=ns p=0.08 p=ns

HM: hematologic malignancy; CLL: chronic lymphocytic leukemia; ns: not significant.

Figure 1. Actuarial survival probability according to the family 
history.
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results of the present study suggest that the features of
familial cases are not substantially different from those
of sporadic cases. 

As reported by Ishibe et al.6 among 73 familial cases of
CLL, patients with familial disease had a higher rate of
second malignancies. However, in our study a higher
rate of second tumors was recorded only among
females with familial disease. The increased rate of sec-
ond malignancies, a classic feature of many familial can-
cers, could reflect the presence of a common inherited
alteration which could, particularly in females, predis-
pose to the development of CLL, as well as other malig-
nancies. In conclusion, our results indicate that a famil-
ial trait was significantly more common among female
patients and was not associated with an adverse prog-
nosis. This suggests that if an inherited gene predispos-

ing to the occurrence of familial CLL or lymphoprolifer-
ative diseases exists, it could play a role in promoting
the development of the disease, while it is probably
independent of other genetic factors involved in the
proliferation pattern of leukemic cells leading to disease
progression. 
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