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INTRODUCTION
The Rai and Binet clinical staging systems, predicting B-CLL 
overall survival (OS), have formed the basis of clinical mana- 
gement for almost 40 years.1,2 They were developed before 
current biological and genetic variables became available and 
at a time when B-CLL was mainly diagnosed in advanced 
and symptomatic stage. Over the last decade, several groups 
have attempted to develop prognostic scores which incor- 
porate multiple clinical, biological and genetic prognostic 
markers into a single model.3-8 To date, their use has not 
been widely adopted in routine practice due to their com-
plexity and use of tests that are not widely available. Further- 
more most of them were developed to predict OS.3-5 Only  
a few target treatment free survival (TFS).6,7 Recently the  
CLL-IPI was developed (Table 1).8 Although it was originally 
designed to predict OS, after optimisation, it was also vali-
dated predicting TFS. Of note, all of the stated indexes focus 
on the identification of high risk patients. Since B-CLL is 
increasingly diagnosed in an early stage, as an incidental 
finding in a blood exam, more and more patients diagnosed 
with B-CLL will ultimately not need treatment. Common 

belief rather than real world evidence based data holds that 
this could be up to 1/3 of all patients. Given the considerable 
psychological burden of this diagnosis we wondered if we 
could characterise the subgroup of patients who will never 
need treatment (and maybe should not be called B-CLL).

METHODS
We conducted a retrospective study of 156 unselected  
patients newly diagnosed with B-CLL at the University  
Hospital of Ghent between 2000 and 2012. Demographics, 
lymphocyte count, ECOG performance status, RAI/Binet 
stage, serum lactate dehydrogenase (LDH), beta-2 microglo-
bulin (β2mg), IGHV mutational status and cytogenetics 
were collected at diagnosis. Patient characteristics are shown 
in Table 2. The criteria for CLL diagnosis and indication  
for treatment employed were based on IWCLL guidelines.9 
We defined treatment free survival as the study endpoint. 
Analysis was performed using Kaplan-Meier estimate and 
significance was tested using the log-rank algorithm. Multi-
variate study was done by cox regression analysis. Reported 
p-values are two-sided with a significance level of 5%.

SUMMARY
Chronic lymphocytic leukaemia has a very heterogeneous disease evolution. Prognostic factors of B-CLL 
overall survival have been extensively studied. However, much less is known about prognostic factors that 
can identify patients who will never develop an indication for treatment, at the time of their initial diagnosis. 
In this study we give an overview of variables that have a predictive value for treatment free survival. Subse-
quently, we try to develop a novel prognostic index, to address the question ‘who will never need treatment 
for B-CLL?’. 
(BELG J HEMATOL 2018;9(3):124-9)

Is it possible to predict who may never 
need treatment for B-CLL? 
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HETEROGENEOUS DISEASE EVOLUTION 
IN CLL
In our study, the median TFS was 4.7 years with a median 
follow-up of 7.7 years. Fifty-seven patients (37%) did not  
require treatment during the entire follow-up period. Of the 
99 patients who developed an indication for treatment, 51 
patients (33%) needed therapy within two years, leaving 48 
patients with a TFS ranging from two years till more than 
fifteen years (Figure 1). These results are in accordance with 
reported literature.10,11

CLL-IPI LACKS THE CAPABILITY TO 
PREDICT WHO MAY NEVER NEED 
TREATMENT
Subsequently, we applied the CLL-IPI in our study population 
to see if it matched expected overall survival. Five-year OS 
was 98%, 92%, 74% and 80%, 10-year OS was 89%, 71%, 
55% and 11% for the low, intermediate, high and very high 
risk groups, respectively (p<0,001 for all subgroups) (Kaplan 
Meier figure not shown). Besides being a predictor of overall 
survival, CLL-IPI was a predictor of therapy free survival 
with a median TFS not reached for the low risk group versus 
1.9, 0.2 and 0.1 year for the intermediate, high and very high 

TABLE 2. Patient characteristics.

Variable Patients (n=156)

Sex

    Female

    Male

111 (71%)

45 (29%)

Age

    ≤ 65 years

    > 65 years

92 (59%)

64 (41%)

ECOG performance status

    0

    1

    2-3

54 (69%)

17 (22%)

7 (9%)

Lymphocyte count

    <15 000/mcl

    15 000-30 000/mcl

    >30 000/mcl

101 (67%)

26 (17%)

24 (16%)

Binet stage

    A

    B

    C

119 (78%)

24 (16%)

10 (6%)

Rai stage

    0

    I-II

    III-IV

95 (62%)

48 (32%)

10 (6%)

IGHV mutational status

    Unmutated

    Mutated

38 (39%)

60  (61%)

Cytogenetics

    del(13q)

    Normal

    Trisomy 12

    del(11q)

    del(17p)

80 (56%)

44 (31%)

12 (11%)

18 (13%)

9 (6%)

LDH

    Normal

    Elevated

120 (90%)

14 (10%)

β2mg (mg/L)

     < 1,7 

     1,7-3,5

     > 3,5

26 (63%)

11 (27%)

4 (10%)

TABLE 1. CLL-IPI prognostic model.

Adverse factor Score 5-y OS (%)

TP53 deletion and/or 
mutation

4

Unmutated IGHV 2

β2mg >3,5mg/L 2

Rai I-IV/Binet B-C 1

Age > 65 years 1

Risk group

Low-risk 0-1 93

Intermediate-risk 2-3 79

High-risk 4-6 63

Very High-risk 7-10 23
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FIGURE 1. Treatment free survival (in years) of the entire study population.

FIGURE 2. Treatment free survival (in years), stratified by CLL-IPI (1 = low risk, 2 = intermediate risk, 3 = high risk, 4 = very high risk).

FIGURE 3. Treatment free survival (in years), stratified by the novel prognostic index (1 = low risk, 2 = intermediate risk, 3 = high risk).
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TABLE 3. Subgroup analysis, stratified by CLL-IPI. 

CLL-IPI risk 
group

Total n (%) 5y-OS (%) 10y-OS (%) median TFS (y) Number needing 
therapy (%)

Low 51 98 89 NR 28

Intermediate 20 92 71 3 86

High 20 74 55 0,3 100

Very high 9 80 11 0,1 100

TABLE 4. Risk factors with the highest positive 
predictive value of need for treatment.

Adverse risk factor PPV

del17p 100%

β2mg > 3,5 mg/l 100%

ECOG 2-3 100%

Unmutated IGHV 95%

del11q 94%

Elevated LDH 93%

TABLE 5. Risk factors with the highest negative 
predictive value of need for treatment.

Favorable risk factor NPV

Normal β2mg 73%

Low risk CLL-IPI 72%

Mutated IGHV 58%

del13q 57%

Normal cytogenetics 52%

Rai 0 48%

ECOG 0 46%

Binet A 45%

Normal LDH 42%

risk groups, respectively (p<0,001 for all subgroups) (Table 3, 
Figure 2).
Using univariate analysis, we were able to distinguish  
patients, at diagnosis, with a likelihood of more than 90%  
of needing treatment in the future (Table 4). However, no 
single variable or the low risk CLL-IPI subgroup showed  
enough specificity to identify our subpopulation of interest: 
namely the patients who do not evolve to require treatment 
(Table 5).

A NOVEL PROGNOSTIC INDEX 
TARGETING TREATMENT FREE SURVIVAL 
AS PRIMARY ENDPOINT
Interestingly, when we combined normal β2mg, low lym- 
phocyte count (for practical use we chose the total count, 
being leukemic and normal lymphocytes), mutated IGHV 
and Binet A (or Rai 0) on multivariate cox regression ana- 
lysis, they proved to have an independent value (Table 6). 
Good risk cytogenetics were omitted because in daily prac-

tice it is advised to monitor cytogenetics shortly before star-
ting therapy and not necessarily at diagnosis.12 Normal LDH 
and ECOG were not contributive. 
We tried to incorporate these data into a novel prognostic 
index. Each favourable risk factor was assigned a value, based 
on the hazard ratios of the multivariate analysis. The weighing 
of the favourable risk factors, as shown in Table 6, resulted in 
total risk scores between zero and ten. Patients were segre-
gated into three risk categories: low, intermediate and high 
risk being 23%, 29% and 48% of the total number of  
patients (Table 7). Subsequent analysis showed that none of 
the patients in the low risk group required treatment during 
the entire follow-up versus 50% of the intermediate, and 
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TABLE 6. Multivariate analyses of the favorable risk factors. 

Favorable risk 
factor

HR P HR 95% CI Assigned 
value

Risk group Good risk 
score

Normal β2mg 0,25 0,034 0,070-0,90 3 Low 9-10

IGHV M 0,31 <0,001 0,18-0,52 3 Intermediate 7-8

Binet A 0,38 0,003 0,20-0,73 2 High <7

Low lympho-
cyte count*

0,82* 0,003 0,72-0,93 1 or 2**

* HR for each stepdown (-5 000/mcl) in lymphocyte count, starting from >30 000/mcl.
** Lymphocytes <15 000/mcl = 2 points, lymphocytes 15 000-30 000/mcl = 1 point

TABLE 7. Subgroup analysis, stratified by the novel prognostic index.

Novel risk group Total n (%) median TFS (y) Number needing therapy (%)

Low 23 NR 0

Intermediate 29 6,1 50

High 48 0,8 94

94% of the high risk group, resulting in a strong significant 
different progression free survival (p<0.001 for all sub-
groups) (Table 7, Figure 3).

FUTURE PERSPECTIVES
The investigated index proposal can certainly be optimised. 
The search for additional favourable risk variables, applicable 
in daily practice, to predict first TFS, remains therefore  
interesting. Variables such as normal gammaglobulins or  
normal haemoglobin level could be further explored. Low 
lymphocyte doubling time is probably relevant, although in 
practice it is not always consistent and easy to capture.
The novel index we propose needs validation by well powered 
prospective, population-based, observational research, before 
it can be used in daily practice. We hope to set up this study 
in the (near) future.

CONCLUSION 
In daily practice, it would be very useful to know which  
patient with B-CLL will never need treatment. The potential 
of combining the value of favourable prognostic factors  
was our starting point for an index as shown here, built on 

normal beta-2 microglobulin, mutated IGHV, Binet stage A 
and low lymphocyte count.
An index based on these variables suggests that a sub- 
population of 23% can eventually be predicted not to need 
treatment. To confirm the usefulness of such an index it 
needs validation by a prospective, population-based study.
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KEY MESSAGES FOR CLINICAL PRACTICE

1 It is commonly held that 25-30% of B-CLL do not need treatment. Although Rai, Binet and CLL-IPI  
offer excellent prognosis predication for overall survival of B-CLL, they do not allow telling who these 
patients will be.

2 As soon as the patient presents with an adverse prognostic factor, it is very likely he will need treatment 
in the future. In contrast, it is more difficult to predict who will not evolve to require therapy.  
To make this possible, we have combined the information from favourable risk factors (namely normal 
β2mg, mutated IGHV, Binet A or Rai 0 and low lymphocyte count) and come to a subgroup of 23% in 
whom we predict no need for therapy. 




