
Clinical and molecular features of familial chronic 
lymphocytic leukemia: a pilot monocentric study

Chronic lymphocytic leukemia (CLL) is the most common 
leukemia in the western world with a median age at diag-
nosis of 70 years. CLL is characterized by accumulation 
of monoclonal immune-disrupted B cells in peripheral 
blood, bone marrow, spleen, and lymph nodes. A family 
history of CLL is a risk factor to developing the disease.1 
Familial CLL is defined as the presence of at least one 
first degree relative with CLL. The prevalence of familiarity 
for blood diseases, and more specifically for CLL, reported 
in the literature is 13% and 7%, respectively.2 A study in-
vestigating clinical features of familial CLL showed a 10-
year survival probability similar to sporadic cases (67% vs. 
66%);3 however, no data regarding molecular character-
istics or genetic predisposition were provided. Genetic an-
ticipation is the phenomenon of earlier onset or increased 
severity when a disease is passed to the next generation. 
Some studies on familial CLL showed a 10-20 year earlier 
onset and a more severe phenotype in younger gener-
ations,2,4,5 while some subsequent evidence refuted these 
results.3 Regarding molecular characteristics of sporadic 
and familial CLL, a study showed higher frequency of mu-
tated IgHV in familial CLL, with intrafamilial concordance 
of the mutation status.6 Another study showed that 86% 
of familial CLL cases carried a chromosome 13q deletion,7 
compared with 50-60% of patients with sporadic CLL 
from large case series,7 but no further association with 
somatic mutations has been described.  
The primary aim of our study is to determine the preva-
lence of familial CLL and to confirm the phenomenon of 
anticipation. Novel topics of investigation include the 
comparison of clinical features, molecular biomarkers, 
survival analysis, and response to treatment in familial 
CLL compared to sporadic CLL cases. 
Our retrospective monocentric study consists of collec-
tion of clinical and biological data from all patients with 
familial CLL. It was approved by the local ethical commit-
tee (protocol n. 0014904/22; approved on April 29, 2022) 
and has been carried out according to the principles of 
the Declaration of Helsinki. All patients gave signed in-
formed consent. Patients’ characteristics were described 
by frequency tables for qualitative variables and position 
indicators for quantitative variables. The associations with 
clinical-biological parameters were analyzed using χ2 or 
Fisher's exact test for the qualitative variables and Wil-
coxon or Kruskal-Wallis test for quantitative variables. 
For the monocentric phase of the study described here, 
500 patients were recruited: 46 familial CLL and 454 spor-
adic CLL. All patients were initially diagnosed in our 

center; no patient was referred from other hospitals on 
the grounds of known familiarity or dismal prognostic fea-
tures. The prevalence of familial CLL in our population was 
9.4%, while the prevalence of familiarity for any other 
hemopathy was 20%.  
Median age at diagnosis was 65 years in sporadic CLL and 
59 years in familial CLL (P=0.018). Considering only familial 
CLL, the median age of the first generation of affected pa-
tients at diagnosis was 69 years (range 50-90). For the 
second generation of affected patients, the median age at 
diagnosis was 57 years (range 31-83), a statistically sig-
nificant mean difference between these two populations 
of 12.6 years (range 17.5-7.7, 95%CI) (t test, P=0.00003) 
(Figure 1). 
Concerning the IgHV mutational status, sporadic CLL 
showed mutated IgHV in 65% of cases and unmutated 
IgHV in 35%, while familial CLL showed mutated IgHV in 
35% of cases and unmutated IgHV in 65% (P<0.001). In 
contrast, no statistically significant difference was found 
for either FISH or for molecular biomarkers. FISH was 
negative in 31% of patients with sporadic CLL and 24% 
with familial CLL; del17p: 4.2% of sporadic CLL and 8.7% 
of familial CLL; del13q: 27% of sporadic CLL and 37% of 
familial CLL; del11q: 5.3% of sporadic CLL and 6.5% of 
familial CLL; trisomy 12: 8.4% of sporadic CLL and 4.3% of 
familial CLL; other alterations or combinations of the 
above were found in 24% of patients with sporadic CLL 
and 20% of patients with familial CLL (P=0.38). TP53 was 
mutated in 15% of patients with sporadic CLL (291 un-
known) and 16% with familial CLL (14 unknown) (P>0.99); 
NOTCH1 was mutated in 23% of patients with sporadic 
CLL (241 unknown) and 37% with familial CLL (16 un-
known) (P=0.18); SF3B1 was mutated in 16% of patients 
with sporadic CLL (246 unknown) and 11% of patients with 
familial CLL (19 unknown) (P=0.67); BIRC3 was mutated in 
7.7% of patients with sporadic CLL (246 unknown) and 15% 
of patients with familial CLL (19 unknown) (P=0.38). The 
molecular characteristics of our patient population are re-
ported in Table 1.   
No difference was found in clinical or laboratory par-
ameters. The prevalence of Richter syndrome was 1.7% in 
sporadic CLL and 1.4% in familial CLL (P=0.46). The preva-
lence of a second neoplasia was 15% in sporadic CLL and 
18% in familial CLL (P>0.99).  
Median follow-up time was 61 months (range 0-383). 
Median overall survival (OS) for familial CLL was 379 
months and 296 months for the control group (P=0.45). 
At the univariate analysis, family history for CLL did not 
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Characteristic Sporadic CLL (N=354) Familial CLL (N=46) P
IgHV, N (%) <0.001

Mutated 195 (65) 13 (35)

Unmutated 107 (35) 24 (65)

FISH, N (%) 0.38

Negative 143 (31) 11 (24)

del17p 19 (4.2) 4 (8.7)

del13q 123 (27) 17 (37)

del 11q 24 (5.3) 3 (6.5)

Trisomy 12 38 (8.4) 2 (4.3)

Other 107 (24) 9 (20)

TP53, N (%) 33 (15) 5 (16) >0.99

NOTCH1, N (%) 50 (23) 11 (37) 0.18

SF3B1, N (%) 34 (16) 3 (11) 0.67

BIRC3, N (%) 16 (7.7) 4 (15) 0.38

Table 1. Biological characteristics in terms of IgHV mutational status, FISH, and molecular lesions (TP53, NOTCH1, SF3B1, BIRC3) 
of patients with familial chronic lymphocytic leukemia (CLL) compared to sporadic CLL.

significantly impact OS (HR=0.73, 95%CI: 0.17-3.27; 
P=0.68). 
Progression-free survival (PFS) was calculated from the 
date of start of first-line treatment to the date of disease 
progression or death, whichever was reported first. Pa-
tients still alive without signs of progression were cen-
sored at the last date of follow up as free from 
progression or lost at follow-up. Median PFS was 24 
months for sporadic CLL and 18 months for familial CLL 
(P=0.093). Univariate analysis showed family history for 

CLL did not significantly impact PFS (HR=1.46, 95%CI: 
0.89-2.40; P=0.13). 
There was no statistically significant difference in median 
time to treatment (TTT) between patients with sporadic 
CLL (68 months) and patients with familial CLL (51 
months) (P=0.94). Univariate analysis showed family his-
tory for CLL (HR=0.98, P=0.92) did not significantly impact 
TTT. The median time to next treatment (TTNT) was 242 
months for patients with sporadic CLL and 169 months 
for patients with familial CLL; nevertheless, log-rank test 

N: number.

Figure 1. Mean difference in terms of age at diagnosis between first and second generation of patients with familial chronic 
lymphocytic leukemia. The mean difference in terms of age at diagnosis between first and second generations of patients with 
familial chronic lymphocytic leukemia was 12.6 years (range 17.5-7.7, 95%CI, P=0.00003). (A) Histogram of age difference.  (B) 
Probability plot of age difference.
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showed this difference was not statistically significant 
(P=0.54) (Figure 2).  
Regarding treatment regimens, 203 out of 454 patients 
from the sporadic CLL and 20 out of 46 patients from the 
familial CLL groups underwent treatment: 72% and 70% 
of them received chemo-immunotherapy (CIT), and 28% 
and 30% received new drugs, respectively. There was no 
difference in the treatment received by the two groups 
(P>0.99). Overall response rate (ORR) was 87% for spor-
adic CLL and 68% for familial CLL, showing that patients 
with familial CLL obtained significantly lower rates of 
overall response (P=0.034), despite the fact that the pro-
portion of patients treated with CIT and with new drugs 
was similar.  
Our result shows a 9.4% prevalence of familial CLL in our 

population, similar to the 7% reported in the literature. 
Patients with familial CLL are younger at diagnosis, but, 
and more importantly, our data confirmed the phenom-
enon of anticipation: the second generation has a 
markedly earlier onset of disease, as reported in the lit-
erature (mean difference in our population was 12.6 years 
compared with 10-20 years in the literature),5,8 suggesting 
an additive mutational effect mediated by one or a group 
of defective genes. 
Our analysis did not identify any significant molecular bio-
marker. The only statistically significant finding was a 
higher rate of unmutated IgHV in familial cases (65% of 
patients with unmutated IgHV) conferring a worse prog-
nostic profile, the opposite trend to that previously ob-
served in the literature (68% of patients with mutated 

Figure 2. Survival analysis did not show any statistically significant difference between patients with familial and sporadic 
chronic lymphocytic leukemia. (A) Curves of overall survival (OS) for familial (blue) and sporadic (red) chronic lymphocytic 
leukemia (CLL). (B) Curves of progression-free survival (PFS) for familial (blue) and sporadic (red) CLL.  (C) Curves of time to 
treatment (TTT) for familial (blue) and sporadic (red) CLL. (D) Curves of time to next treatment (TTNT) for familial (blue) and 
sporadic (red) CLL.
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IgHV).6 FISH analysis showed slightly higher rates of 17p 
and 13q deletions and lower rates of trisomy 12 in familial 
cases, without statistical significance.  
Rai/Binet staging, laboratory parameters and clinical char-
acteristics were substantially identical among the two 
groups, confirming that, from a clinical point of view, spor-
adic and familial CLL are indistinguishable.2 There was no 
statistical difference in the rate of Richter transformation 
between familial and sporadic cases (1.4% vs. 1.7%), con-
firming data from the literature (6% vs. 5%). The rate of 
secondary malignancy was homogeneous in the two 
populations (16% vs. 18%),8 unlike that published in 2008 
(8.8% vs. 16%); this difference could be dictated by the 
current use of target therapies which reduces the risk of 
secondary malignancy from chemotherapy. 
Shorter PFS, TTT and TTNT, even if not statistically signifi-
cant, would suggest the trend toward an aggressive 
course of familial CLL. The OS was superimposable, as al-
ready reported in the literature.3 Nevertheless, the ORR 
was significantly lower in patients with familial CLL, even 
though the rate of CIT and new drugs was equal in the 
two groups, a result which has never been reported by 
any previous study and which confirms the aggressive 
course of the disease.  
To validate our statistically significant findings on antici-
pation and poor ORR, to define the molecular character-
istics of familial CLL, and to improve the significance of 
the survival analysis, we need to study a larger population 
of patients. Our monocentric experience will soon be ex-
tended to other centers in Italy and opens the way to a 
better understanding of CLL clustering in families.  
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