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a  b  s  t  r  a  c  t

By  using  GRADE  system  we  updated  the  guidelines  for  management  of CLL  issued  in  2006  from  SIE,  SIES
and  GITMO  group.  We  recommended  fludarabine,  cyclophosphamide,  rituximab  (FCR)  in younger  and
selected  older  patients  with  a good  fitness  status,  no  unfavourable  genetics  (deletion  17p  and/or  p53
mutations),  and  a less  toxic  treatment  in nonfit  and  elderly  patients.  In  patients  without  unfavourable
genetics,  relapsed  after  24 months  the same  initial  treatment  including  rituximab  can  be  considered.  In
eywords:
hronic lymphocytic leukemia
uideline
ecommendation
ituximab
lemtuzumab

patients  with  unfavourable  genetics,  refractory  or  relapsed  within  24  months  from  a  prior  fludarabine-
based  treatment,  allogeneic  SCT  or experimental  treatments  should  be given.

© 2011 Elsevier Ltd. All rights reserved.
. Introduction

In its mandate to promote the best hematological care, the
talian Society of Hematology (SIE) and the affiliate societies SIES
Società Italiana di Ematologia Sperimentale) and GITMO (Gruppo
taliano Trapianto di Midollo Osseo) issued in 2006 the guidelines
or the management of patients with CLL [1].  As recommended by
he AGREE group [2],  and due to the new available knowledge on
his disorder, we projected to update the original guidelines. In
reas covered by the evidence, the production of recommendations
Please cite this article in press as: Mauro FR, et al. SIE, SIES, GITMO updated c
leukemia. Leuk Res (2011), doi:10.1016/j.leukres.2011.08.013

as performed according GRADE (Grades of Recommendation,
ssessment, Development, and Evaluation) system [3],  a method

∗ Corresponding author. Tel.: +39 0382 503636; fax: +39 0382 503917.
E-mail address: barosig@smatteo.pv.it (G. Barosi).

145-2126/$ – see front matter ©  2011 Elsevier Ltd. All rights reserved.
oi:10.1016/j.leukres.2011.08.013
that has been proposed to overcome shortcomings of previous
approaches used for developing guidelines.

2. Methods

2.1. Guidelines development process

A  3-member Advisory Council (AC) with expertise in clinical epidemiology,
hematology, critical appraisal and research synthesis oversaw the process. An expert
panel (EP) was selected according to the conceptual framework elements of the
NIH Consensus Development Program [4].  The steps in the process are shown in
Table  1. During a first meeting the panel decided which of the original clinical issues
needed an update and the issues for which there was the need for a critical evi-
dence appraisal. On this basis, we  identified and produced recommendations about
6  clinical issues.
linical recommendations for the management of chronic lymphocytic

2.2. Producing consensus-based recommendations

The consensus methodology was applied by the EP for 4 of the 6 identified issues.
During three consecutive consensus conferences, the four issues were analyzed and
discussed according to the nominal group technique [5] as previously described [1].

dx.doi.org/10.1016/j.leukres.2011.08.013
dx.doi.org/10.1016/j.leukres.2011.08.013
http://www.sciencedirect.com/science/journal/01452126
http://www.elsevier.com/locate/leukres
mailto:barosig@smatteo.pv.it
dx.doi.org/10.1016/j.leukres.2011.08.013
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Table 1
Definition of project’s objectives.

Presentation to panel members of the GRADE system
Definition of the clinical issues and key questions
Discussion of all the relevant outcomes and individual rating of the importance (relevance) of each outcome
Systematic literature search and preparation of the evidence and summary of findings tables for each relevant outcome
Individual rating of the quality of evidence for each relevant outcome and overall individual rating of the balance of benefits and harms for each relevant outcome

g of t

2

a
a
p
T
a
O
a
d
b
d
o

i
w
e
o
a
m

a
f
s
t
c
F
f
f
d
f

3

3
t
r

g

3

o
t
m
b
X
w

b
i
d

o
s
p
o
c
r

and  overall
Drafting of recommendations by individual panel’s members, and individual ratin
Meetings to reach the final version of the recommendations by group discussion

.3. Producing and grading evidence-based recommendations

The two  issues selected for updated recommendations got through evidence
nalysis and GRADE methodology. The AC systematically retrieved pertinent liter-
ture. Search was performed on December 2009 and limited to English-language
ublications edited after 2005. Conference proceedings were manually retrieved.
he  following proceedings were examined: American Society of Hematology, 2008
nd 2009; European Hematology Association, 2009; American Society of Clinical
ncology, 2008, 2009. Ongoing or finished but yet unpublished trials registered
t  the NCI web site and addressing patients with CLL were selected and protocol
escription was downloaded. Even though the recommendations were issued on the
asis of systematic review of literature published up to December 2009, analysis of
ata published since that date up to March 2011 was  performed before publication
f the present paper.

For the issues deserving evidence-based recommendations, the outcomes of
nterest relevant for deciding whether a given treatment is worth recommending

ere preliminarily chosen after discussion by the EP. The AC prepared for each rel-
vant outcome “evidence tables,” with evaluation of all the predefined dimensions
f quality (i.e. study design, consistency, directness, precision and publication bias)
long with the corresponding quantitative summary of finding tables (copies of this
aterial are available from the authors).

The EP members received the material by mail and they were asked to individu-
lly  drafting recommendation by individually agreeing on benefit/risk ratio profile
or  each intervention. Using a modified Delphi process [6], the list of produced
tatements was circulated electronically to all participants through 2 iterations. Par-
icipants voted on which statements they felt warranted discussion, and provided
omments on the wording of the statements which were progressively finalized.
inal adjudication of the recommendation (s) was  made through the three face-to-
ace meetings held in Bologna, Italy. Recommendations were both classified into
our mutually exclusive categories: do it, probably do it, probably don’t do it, don’t
o it, according to GRADE suggestions, and were also provided in conversational
orm following the comments derived from the discussion of the EP.

. Results

.1. Issue 1: patient evaluation at diagnosis, indication for
reatment initiation, and patient monitoring (consensus-based
ecommendations)

The recommendations produced in the 2006 SIE, SIES, GITMO
uidelines were revised according to new knowledge on this issue.

.1.1. Recommendations
In order to plan an optimal clinical management, the EP rec-

mmended that the following information should be obtained at
he time of CLL diagnosis: serum lactate dehydrogenase and �2-

icroglobulin level; imaging of adenomegalies as assessed either
y total body computed tomography or by the combination of chest
-ray and abdomen ultrasound; direct Coombs’ test in patients
ith anemia.

Del [11q], del [17p] and the IgVH mutational profile should
e investigated, especially in patients who are eligible for more

ntensive treatments. In patients with no del [17p], testing of p53
eletions or mutations is recommended.

The indication for treatment initiation includes the presence
f at least one of the following features: B symptoms (i.e. fever,
weats, fatigue or weight loss), rapid lymphocyte doubling time,
Please cite this article in press as: Mauro FR, et al. SIE, SIES, GITMO updated c
leukemia. Leuk Res (2011), doi:10.1016/j.leukres.2011.08.013

rogressive enlargement of lymph nodes or hepatosplenomegaly,
bstructive adenopathy, development or worsening of thrombo-
ytopenia or anemia, immune hemolysis or thrombocytopenia not
esponsive to steroids.
he strength of the recommendation(s)

In  the clinical practice, the presence of an unfavourable biologic
profile is not a reason to start treatment when the disease is in an
early stage and clinically stable.

In patients with no treatment indication, a disease monitor-
ing should be made at least every 6 months and should include:
physical examination, hematologic evaluation and biochemistry,
including serum lactate dehydrogenasis and �2-microglobulin.
Patients with a poor prognostic biologic profile or clinical signs of
a more aggressive disease should be evaluated more frequently, at
least every 3 months. An abdominal ultrasound should be moni-
tored every 6–12 months. Chest X-ray should be evaluated when
informative at diagnosis.

3.2. Issue 2: information required at the time of treatment
initiation (consensus-based recommendations)

3.2.1. Recommendations
Before starting treatment, the following information should

be obtained in order to evaluate the more appropriate treatment
approach: physical examination, performance status, co-morbidity
assessment, peripheral blood count with morphologic examina-
tion, when required, bone marrow evaluation, serum biochemistry
including serum lactate dehydrogenasis and �2-microglobulin,
Coombs’ test, imaging of adenomegalies, assessed either by CT scan
or by the combination of chest X-ray and abdomen ultrasound.

3.3. Issue 3: first line therapy (evidence-based recommendations)

In 2006, SIE-SIES-GITMO group recommended that low-risk
younger patients and selected elderly patients, should receive a
first-line therapy with fludarabine plus cyclophosphamide [1].  In
order to update these recommendations, we searched for evidence
questioning whether novel single agents or new treatment com-
binations should be preferable in the clinical practice. Following
the GRADE method, the results of trials were evaluated taking into
account selected relevant outcomes, that for this issue were PFS
and OS. The rate of patients with treatment-related adverse events
(AEs), including myelotoxicity and infections, were also considered
an important outcome.

The evidence related to this issue was  divided into 4 sections.
The assessments described herein led to the recommendations
reported in Table 2.

3.3.1. Single agents
Three RCTs addressed the comparison between fludarabine

and chlorambucil monotherapy in the first line therapy. Catovsky
et al. [7] allocated 777 previously untreated patients of all ages
(median age, 65 years) in three treatment arms: fludarabine
monotherapy, fludarabine cyclophosphamide combination, and
chlorambucil monotherapy. Survival at 5 years was  the primary
endpoint. Complete remission (CR) rates were significantly higher
linical recommendations for the management of chronic lymphocytic

with fludarabine as compared to chlorambucil (15% vs. 7%). How-
ever, there was no significant difference in the PFS and OS between
the two arms. Serious AEs were more frequent in patients treated
with fludarabine (7% vs. 4%).

dx.doi.org/10.1016/j.leukres.2011.08.013
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Table 2
Clinical questions and strength and direction of the recommendations formulated by the panel using GRADE system on the issue of first-line therapy.

Clinical question Recommendation

1. Should fludarabine monotherapy or fludarabine plus cyclophosphamide combination therapy be preferred to chlorambucil
monotherapy in first- line therapy for previously untreated CLL patients?

Use it, weak positive

2.  Should bendamustine be preferred to chlorambucil in first-line therapy for previously untreated CLL patients? Use it, weak positive
3.  Should alemtuzumab monotherapy be preferred to chlorambucil in first-line therapy for previously untreated CLL patients? Probably don’t use it, weak

negative.
4.  Should fludarabine-cyclophosphamide combination be preferred to fludarabine monotherapy in first- line therapy for previously
untreated CLL patients?

Probably use it, weak
positive

5.  Should cladribine-cyclophosphamide combination therapy be preferred to cladribine monotherapy in first- line therapy for
previously untreated CLL patients?

Probably don’t use it, weak
negative.
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6.  Should cladribine-cyclophosphamide combination therapy be preferred to fludarab
therapy for previously untreated CLL patients?
7.  Should Rituximab be added to FC in first- line therapy for previously untreated CLL

Rai et al. [8] randomized 509 CLL patients (median age, 63 years)
o receive chlorambucil, fludarabine, or fludarabine plus chloram-
ucil. The fludarabine plus chlorambucil arm was  discontinued
arly because of toxicity. The long term survival analysis performed
t 19 years from the randomization showed a higher OS probability
at 8 years, 31% vs. 19%) and a higher PFS (at 4 years, 21% vs. 6%) for
atients included in the fludarabine group [9].

Finally, Eichhorst et al. reported the results of a trial focused
n 193 elderly patients with CLL who were randomized to receive
hlorambucil or fludarabine [10]. The primary endpoint of the trial
ere the OS and PFS. Patients treated with fludarabine did not show

 better PFS and OS than that of patients treated with chlorambucil
nd severe myelotoxicity was significantly more frequent in the
udarabine arm than in chlorambucil arm.

In summary, even though superior CR and OR rates were
bserved across all trials comparing fludarabine with chlorambu-
il, no advantage in terms of PFS and OS were demonstrated in 2
ut of 3 analyzed trials. The panel, concluded that first-line ther-
py with fludarabine given as a single agent had better benefit/risk
rofile compared with chlorambucil in younger patients but not

n elderly patients where fludarabine was associated with a higher
yelotoxicity and no advantage in terms of PFS and OS.
Bendamustine and chlorambucil given as single agents were

ompared in a RCT including 319 patients with B or C Binet stage
11]. Bendamustine arm yielded a higher OR rate (68% vs. 31%)
nd CR rate (31% vs. 3%) than chlorambucil arm. Furthermore, the
edian PFS was superior for bendamustine than chlorambucil arm

21.6 vs. 8.3 months). However, severe infections were more fre-
uently observed in bendamustine than in chlorambucil-treated
atients (8% vs. 3%). The strength of evidence was  judged weak
ue to the fact that a single trial could not make consistency of the
esults possible (weak positive). The EP judged that the benefit of
sing bendamustine instead of chlorambucil as first line treatment
f patients with CLL results in a better clinical benefit/risk ratio.

Alemtuzumab was compared with chlorambucil in a RCT
CAM307) [12]. Patients treated with alemtuzumab obtained a sig-
ificantly higher CR rate (24.2% vs. 2%) and median PFS (14.6 vs.
1.7 months) than patients treated with chlorambucil. However,
erious drug-related AEs were more common in patients treated
ith alemtuzumab (26.5% vs. 6.8%). The EP deemed a higher activ-

ty of alemtuzumab as compared to chlorambucil. However, the EP
udged that the benefit of alemtuzumab was offset by an increase
n the toxicity.

.3.2. Chemotherapy combinations
Since the publication of the last SIE guidelines in 2006, the

esults of two RCTs comparing FC combination to fludarabine as
Please cite this article in press as: Mauro FR, et al. SIE, SIES, GITMO updated c
leukemia. Leuk Res (2011), doi:10.1016/j.leukres.2011.08.013

ingle agent have been published [7,13].  Both studies demonstrated
he superiority of FC in terms of CR rate and PFS. Moreover, a meta-
nalysis performed by Catovsky et al. focused on the published RCTs
omparing FC combination versus fludarabine monotherapy con-
clophosphamide therapy in first- line No recommendation

ts? Use it, strong positive

firmed the superiority of FC schedule in terms of PFS [7].  On this
basis, the panel judged that the benefit/risk ratio of using FC com-
bination was  higher than that proved by fludarabine given as single
agent.

Non RCTs evaluated alternative FC schedules and were also dis-
cussed by the EP, even though they were not considered for the
strength of evidence. Two  trials proved the efficacy and safety of
the oral FC schedule [14,15]. In a Spanish study the addition of
mitoxantrone to the FC combination resulted in a high response
rate (90%) [16].

The efficacy of cladribine as single agent or in combina-
tion with other drugs has been investigated by the Polish
Adult Leukemia Group. Front-line cladribine-cyclophosphamide-
mitoxantrone (CCM) combination was associated with a higher CR
rate as compared to cladribine-cyclophosphamide (CC) or cladrib-
ine (C) monotherapy [17]. However CCM regimen showed no
advantage in terms of PFS and OS and was  associated with a higher
myelotoxicity. In a more recent RCT including previously untreated
patients, no significant differences in the CR rates, PFS, OS and
severe AEs were observed between patients treated with CC or FC
[18]. Both combinations proved unsatisfactory activity in patients
with deletion 17p-. Due to the patient sample size and the short
follow-up, the evidence provided by these studies was judged too
weak by the EP to formulate a recommendation.

3.3.3. Immuno-chemotherapy
In a open-label randomized trial by the GCLLSG, the activity and

safety of FC regimen (409 patients) was  compared to that of FC plus
rituximab (FCR; 408 patients) [19]. The primary end-point of the
study was PFS. FCR was more effective than FC in terms of CR rate
(44% vs. 22%), PFS (at 3 years: 65% vs. 45%) and OS (at 3 years: 87%
vs. 83%). Despite the higher rate of grade 3–4 granulocytopenia, FCR
was not associated with a significant increase in the infection rate.
In addition, no differences in the health related quality of life were
noted between the 2 arms [20]. The presence of deletion 17p- was
the strongest unfavourable prognostic variable for both PFS and OS.
The evidence derived from this trial was  judged of good quality and
on this basis, the EP produced a strong positive recommendation in
favour of front-line FCR for CLL patients with good physical fitness.

A systematic review focused on the results of front-line treat-
ments in CLL patients has been recently published in an abstract
form [21]. The addition of rituximab to the FC combination resulted
in a superior OR, CR rates and PFS in comparison with other treat-
ment options. The panel downgraded this evidence due to the
abstract format that did not allow to analyze extensively the study.

A RCT by the French Study Group compared front-line FC plus
alemtuzumab (FCA) to FCR [22]. Patients included in the FCA arm
linical recommendations for the management of chronic lymphocytic

experienced more severe AEs and a lower RR than patients treated
with FCR. On this basis, the study was  stopped.

Not comparative studies and studies characterized by a small
sample size of patients or by the poor directness of the design were

dx.doi.org/10.1016/j.leukres.2011.08.013
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onsidered by the EP, even though they were not analyzed for the
trength of evidence [23–27].  Other non RCTs including rituximab-
ased schedules were also considered [28–30].

.3.4. Front-line treatment options for patients with deletion
7p- and/or p53 mutations

Treatment options for patients with deletion17p- and/or p53
utations were separately discussed. In the study by Hillmen et al.

12], previously untreated patients with deletion 17p- showed a
etter OR rate with alemtuzumab than with chlorambucil (64 vs.
0%). In a study by Stilgenbauer et al. presented in an abstract form
t the 2010 ASH meeting, 25 previously untreated patients with
el [17p] showed a very high OR rate (96%) with 24% CR rate after a
ront-line treatment including alemtuzumab and dexamethasone
31]. In a study by the GIMEMA group presented in an abstract
orm at the same meeting, fludarabine and alemtuzumab combi-
ation (FluCam) was investigated in 43 younger patients with an
dverse biologic profile. The CR rate for the 9 patients with del [17p]
ncluded in this study was 46% [32].

The available evidence about front-line treatments for CLL
atients was analyzed according to the GRADE methodology, inte-
rated by the information derived from phase II trials and by the
linical judgments of the EP and produced the following recom-
endations.

.3.5. Recommendations
Younger CLL patients and selected older patients with a good

erformance status, no clinically significant co-morbidities and
ith no deletion 17p-and/or p53 mutations, should receive FCR

egimen.
Patients not eligible for FCR regimen should be treated with

 less toxic regimen in order to pursue a control of the diseases
nd a good quality of life, while preserving overall survival. Chlo-
ambucil, bendamustine, fludarabine, cladribine, as single agents,
udarabine or cladribine associated with cyclophosphamide have
een tested in RCTs and there is evidence of the efficacy and safety
f use. The lack of RCTs, the small sample size or the poor directness
f the existing evidence, do not allow to grade alternative treatment
ptions that have demonstrated efficacy and safety such as fludara-
ine and rituximab schedule, modified FCR regimens (FCR lite, FCR
ccording to Sloan Kettering), pentostatin including regimen (PCR),
hlorambucil or bendamustine combined with rituximab.

In patients with del [17p] and/or p53 mutations and active
isease the EP agreed that the use of alemtuzumab-based treat-
ents should be preferred. In younger patients with del [17p]

nd/or p53 mutations, adequate fitness status and no significant
o-morbidities, the strategy approach should include an allogeneic
CT.

.4. Issue 4: monitoring the response (consensus-based
ecommendations)

Patients in clinical CR or PR after therapy should have the follow-
ng parameters assessed during follow-up: physical examination
every 3–6 months), peripheral blood count (every 3–6 months),
maging of abdomen every 6–12 months.

Minimal residual disease (MRD) assessment performed by any
ethod on bone marrow is not recommended since the eradication

f MRD  cannot be considered a therapeutic goal for all patients
utside clinical trials.

.5. Issue 5: consolidation therapy (consensus-based
Please cite this article in press as: Mauro FR, et al. SIE, SIES, GITMO updated c
leukemia. Leuk Res (2011), doi:10.1016/j.leukres.2011.08.013

ecommendations)

Only one randomized controlled trial tackled the key question
f appropriateness of a consolidation therapy in CLL [33]. Patients
 PRESS
earch xxx (2011) xxx– xxx

in CR or PR after fludarabine or FC first-line treatment were ran-
domized to receive alemtuzumab or only clinical observation. The
primary endpoint was the PFS. The trial was  prematurely stopped
after the enrolment of the first 21 patients because of a severe infec-
tion rate in the alemtuzumab group. However, the PFS at month 36
after randomization was  81.8% for patients in the alemtuzumab
arm vs. 20.6% in the observation arm. On the basis of these results
and data derived from a non RCT [34] the EP deemed that at present
there was  no evidence that patients in CR or PR may benefit from
a consolidation treatment and provided the following recommen-
dations.

3.5.1. Recommendations
The panel agreed that at present a consolidation/maintenance

treatment approach in CLL patients should be undertaken only in
the setting of controlled clinical trials.

3.6. Issue 6: therapy of refractory or relapsed patients
(evidence-based recommendations)

In 2006, the SIE-SIES-GITMO group recommended that patients
refractory to first-line chlorambucil or relapsed within 6 months
from a first-line therapy should receive fludarabine or fludarabine-
containing regimens [1].  In revising the recommendations for this
subset of patients, the EP decided that the PFS and the OS were
the outcome of interest for the appraisal of the quality of evidence.
In order to address the optimal second-line treatment approach,
four factors were considered of relevance by the EP: the timing of
relapse, the response to the prior treatment, the presence of dele-
tion 17p- and/or p53 mutations, age and fitness status of patients.

The systematic review of evidence was  accomplished according
four questions. The assessment described herein led to the recom-
mendations reported in Table 3.

3.6.1. Chemoimmunotherapy
Robak et al. randomized 552 patients (≤70 years: 83% of

patients) who  had received one prior line of therapy. Eligible
patients were required to be sensitive (55% of patients) or refractory
(27% of patients) to prior alkylating agents but had to be sensitive
to fludarabine (prior responses ≥6 months; 17% of patients). A prior
treatment with interferon, rituximab, other monoclonal antibodies,
alkylators/nucleoside analogues combinations or transplantation
was not allowed [35]. Patients treated with FCR showed a signifi-
cantly higher PFS than patients treated with FC (median PFS, FCR
vs. FC: 30.6 vs. 20.6 months). The CR rate was also in favour of
the FCR group. Of note, both Binet stage B and C patients bene-
fited from FCR, as did patients with high lymphocyte count, poor
renal function, poor prognostic factors such as del [11q], unmutated
IgVH, positive ZAP-70 while no benefit emerged for patients with
del [17p]. Univariate and multivariate Cox regression analyses for
PFS confirmed the advantage of FCR over FC. The AEs rate leading to
dose modification or treatment interruption were 39% for the FCR
group and 51% for the FC group. The evidence was  graded as strong
and the EP decided that the benefit of using FCR rather than FC in
patients relapsed or refractory after single agent therapy overcome
the risks.

In order to analyze the effect of the prior therapy on the response
to FCR, Badoux et al. [36] explored the efficacy of FCR given to
284 patients beyond first relapse. The overall RR in patients who
were previously exposed to a single agent such as rituximab, flu-
darabine, alkylating agents were 92%, 90%, 78%, respectively, while
the response rate of patients previously exposed to fludarabine
linical recommendations for the management of chronic lymphocytic

combined with an alkylating agent was 73%. Patients refractory
to fludarabine and those who had received more than three prior
therapies, experienced short PFS. Del [17p] was  also an adverse fac-
tor for PFS. Moreover, elderly patients were less likely to complete

dx.doi.org/10.1016/j.leukres.2011.08.013
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Table 3
Clinical questions and strength and direction of the recommendations formulated by the panel using GRADE system on the issue of second-line therapy.

Clinical question Recommendation

1. Should R-FC be preferred to FC in previously treated CLL patients? Use it, weak positive
2.  Should oblimersen plus fludarabine and cyclophosphamide be preferred to fludarabine and cyclophosphamide in previously
treated CLL patients?

Probably don’t use it, weak
negative
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3.  Is allo-SCT better than conventional therapy in previously treated CLL patients 

4.  Should alemtuzumab be preferred to fludarabine-based treatments in refractory pa
with  del [17p] and/or p53 mutations?

ore than three courses of FCR, had a lower CR rate and expe-
ienced more infectious complications. Taken together these data
uggest that FCR is an effective treatment option in relapsed and fit
atients without del [17p].

Engert et al. [37] presented at the 2010 ASH meeting the results
f a multicentre randomized study including 335 relapsed or refrac-
ory patients after one prior regimen that included fludarabine in
nly 15% of the cases. Patients were randomized to receive flu-
arabine as single agent or fludarabine and alemtuzumab (FluCam)
ombination. Patients treated with FluCam showed a better out-
ome in terms of CR rate (12.5% vs. 4%) and PFS (24 vs. 18 months)
ith a similar infection rate.

.6.2. Oblimersen
In a RCT including 241 patients with relapsed or refractory CLL

fter one prior first line fludarabine, patients were randomized to
eceive FC or FC plus oblimersen [38,39].  Patients treated with FC-
blimersen showed a better response rate (17% vs. 7%). However,
he OS between the 2 groups was not significantly different. The
vidence was graded as weak.

Allogeneic stem cell transplantation (SCT)
No prospective RCTs comparing allogeneic SCT to conventional

hemotherapy or immunochemotherapy have been carried out in
he setting of CLL patients. Phase II studies with a follow-up longer
han 2 years were considered by the EP. Among these, the study
y Dreger et al. [40] including 90 poor risk CLL patients, ≤65 years,
ho underwent allogeneic SCT. The CR and overall response rates
ere 73% and 94%, respectively. The OS, relapse rate and EFS at 4

ears were 65%, 40% and 42%, respectively.
Sorror et al. [41] treated 82 patients (median age, 56 years) with

udarabine-refractory CLL with a conditioning regimen including
 Gy TBI alone or combined with fludarabine followed by an allo-
eneic SCT from a related (52 patients) or unrelated (30 patients)
onor. A CR and a PR were observed in 55% and 15% of patients
espectively. After a median follow-up of 5 years, the non trans-
lant related mortality (NTRM), the OS and the PFS were 23%, 50%
nd 39%, respectively.

A retrospective analysis of the European Blood and Marrow
ransplantation Group (EBMTR) [42] included 44 patients (median
ge, 54 years) with deletion 17 p-. Patients received an allogeneic
CT after a median number of 3 prior treatments. The OS, PFS, and
TRM at 3 years were 44%, 37% and 32%, respectively.

Treatment options for patients refractory to a prior fludarabine-
ased treatment, patients with early relapse and patients with del
17p] and/or p53 mutations.

In an analysis from the GCLLSG CLL8 trial comparing FC and
CR regimens an inverse relationship between response duration
nd survival probability has been observed [43]. The median OS of
atients with a PFS lower than 12 months (47 patients), between
2 and 24 months (45 patients) or higher than 24 months from
he time point of a second-line treatment, were 13.1, 20.3 and
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4.6 months, respectively (p< 0.01). These findings indicate that
he small subgroup of patients who relapse within 24 months after

 fludarabine based treatment is characterized by a very poor prog-
osis.
No recommendations
, patients with early relapse, patients Use it, weak positive

Second-line treatment options for this subgroup of patients have
been separately discussed. The evidence derived from subgroup
analysis of comparative trials carried on relapsed or refractory
patients was  integrated by the EP with the results of phase II non
RCTs. Stilgenbauer et al. reported an OR rate of 34% with a median
PFS of 8 months in103 fludarabine-refractory patients treated with
alemtuzumab given as single agent [44]. The OR rate of the 31
patients with del [17p] included in this study was 39% with a
median PFS of 6 months. In a study presented in an abstract form at
the 2010 ASH meeting by the same Author [31], alemtuzumab and
dexametasone combination was  given to 23 fludarabine-refractory
patients and to 12 patients with del [17p] treated in first relapse.
The OR rate was 56% for the fludarabine-refractory patients and
75% for the relapsed patients with del [17p].

Recently, a new anti-CD20 monoclonal antibody, ofatumumab
has been investigated by Wierda et al. [45] in a non RCT including
patients with CLL refractory to both fludarabine and alemtuzumab
or refractory to fludarabine with bulky lymphadenopathy. The OR
rates in the two  groups were 58% and 47%, respectively. The median
PFS and OS were 5.7 months and 13.7 months, respectively, for the
first group, 5.9 and 15.4 months, respectively, for the second group.
Survival parameters seemed to be higher than those reported from
a historical assessment of other salvage therapies in a correspond-
ing group of patients.

Data about the outcome of CLL patients with a fludarabine-
refractory disease and/or deletion 17p- who underwent an
allogeneic SCT have been above mentioned [40,42].

3.6.3. Recommendations
In patients requiring a second-line treatment, del [17p] and/or

p53 mutations should be checked.
In patients with no del [17p] and/or p53 mutations and relapsed

after 24 months, the same front-line therapy including rituximab
can be considered.

In patients with del [17p] and/or p53 mutations, in patients
refractory or relapsed within 24 months from a fludarabine-based
treatment, alemtuzumab containing regimens, or experimental
treatment approaches within controlled trials should be given.

Furthermore, in poor prognosis younger patients with ade-
quate fitness status and no significant co-morbidities, a treatment
approach including an allogeneic SCT, from either a sibling or well-
matched unrelated donor, should be offered after an appropriate
cytoreductive treatment.

4. Discussion

At present, treatment approach for CLL should be tailored
according to the patient’s fitness level, the ability to tolerate more
toxic treatments and the biologic characteristics of the disease.
In front of this, the information derived from literature may  not
fit with relevant clinical questions, and the endpoints and/or the
population of patients included in trials are not always those
linical recommendations for the management of chronic lymphocytic

relevant in the clinical practice. In this project aimed at revis-
ing the guidelines for management of CLL issued in 2006, we
were unable to make specific evidence-based recommendations
for several key issues. On the contrary, GRADE system, based on

dx.doi.org/10.1016/j.leukres.2011.08.013
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Table 4
Evidence-based guidelines for the therapy of CLL.

Guidelines ESMO [48] NCCN [49] SIE, SIES, GITMO (present guidelines)

First-line therapy FCR in physically fit patients;
Chlorambucil in patients with relevant
comorbidities (alternatives are:
dose-reduced purine analogue-based
therapies (FC, PCR) or bendamustine)
Allogeneic SCT in patients with del
(17p)

FCR in patients aged <70 years or older
patients without significant
comorbidities and without del (11q) or
del (17p) (alternative: FR, PCR, BR)
Chlorambucil ± prednisone in patients
aged ≥70 years or younger patients
with co-morbidities without del (11q)
or  del (17p) (alternative: BR;
Cyclophosphamide,
prednisone ± rituximab;
alumtuzumab; rituximab;
fludarabine ± rituximab; cladribine)

Younger CLL patients and selected
older patients with no clinically
significant co-morbidities and with no
deletion 17p-and/or p53 mutations,
should receive FCR regimen.
Patients not eligible for FCR regimen,
should be treated with a less toxic
regimen. Clorambucil, bendamustine,
fludarabine, cladribine as single agents,
fludarabine or cladribine associated
with cyclophosphamide have been
tested in RCTs and there is evidence of
the efficacy and safety of use. The lack
of RCTs, the small sample size, or the
poor directness of the existing
evidence, do not allows to grade
alternative treatment options that
have demonstrated efficacy and safety
such as fludarabine and rituximab
regimen, modified FCR schedules (FCR
lite, FCR according to Sloan Kettering),
PCR, chlorambucil or bendamustine
combined with rituximab.
In patients with deletion 17p- and/or
p53 mutations and active disease, the
EP agreed that the use of
alemtuzumab-based treatments
should be preferred.
In younger patients with 17p-and/or
p53 mutations, adequate fitness status
and no significant co-morbidities, the
treatment approach should include an
allogeneic SCT.

Relapsed refractory
patients

First-line therapy if relapse or
progression occurs at least 12 months
after the initial therapy and 24 months
after immunochemotherapy.
Alemtuzumab-containing regimen
followed by allogeneic SCT in
physically fit patients if the relapse
occurs within 12 months after
monotherapy or 24 months after
immunochemotherapy, or if the
disease does not respond to first line
monotherapy.
FCR for patients relapsed or refractory
to first-line therapy with an alkylating
agent.
Alemtuzuman- or
bendamustine-containing regimen in
physically nonfit patients without del
(17p).
Alemtuzumab in physically non-fit
patients with del (17p)

Retreat as in first line therapy until
short response in patients with long
response to first line therapy (>3 years)
Chemoimmunotherapy with reduced
dose FCR, reduced dose PCR,
bendamustine ± rituximab, HD
methylprednisolone + rituximab in
patients with short response <2 years
for age ≥70 years (alternative:
chlorambucil ± prednisone (if used
first-line); ofatumumab;
alemtuzumab ± rituximab; dose dense
rituximab.)
In patients with short response <2
years for age <70 years or older
patients without significant
co-morbidities and without del(11q) or
del (17p): chemoimmunotherapy (FCR,
PCR, BR, fludarabine + alemtuzumab;
CHOP; HyperCVAD; dose adjusted
EPOCH; OFAR). In alternative
ofatumumab;
alemtuzumab ± rituximab;
HDMP + rituximab

In patients with no del [17p] and/or
p53 mutations, and relapsed after 24
months, the same front-line therapy
including rituximab can be considered.
In patients with del [17p] and/or p53
mutations, in patients refractory or
relapsed within 24 months from a
fludarabine-based treatment,
alemtuzumab containing regimens, or
experimental treatment approaches
within controlled trials should be
given.
Furthermore, in poor prognosis
younger patients with adequate fitness
status and no significant
co-morbidities, a treatment approach
including an allogeneic SCT, either
from a sibling or well-matched
unrelated donor, should be offered
after an appropriate cytoreductive
treatment.
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R: bendamustine, rituximab; CHOP: cyclophosphamide, doxorubicin, vincristine, p
toposide, prednisolone, vincristine, cyclophosphamide, doxorubicin; FC: fludarabi
ituximab; HDMP: high dose melphalan; PCR: pentostatine, cyclophosphamide, ritu

 sequential assessment of the quality of evidence, followed by
n analysis of the benefit-risk balance and by a final judgment
bout the strength of recommendations, was applied to develop
ecommendations for first-line and second line treatments. The
eparation between the judgments on the quality of evidence and
he strength of recommendations is a critical feature of GRADE

ethodology. Because of its appreciable characteristics GRADE
Please cite this article in press as: Mauro FR, et al. SIE, SIES, GITMO updated c
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ystem has been favourably considered and increasingly used by
mportant organizations such as the World Health Organization
WHO) and the UK National Institute of Health and Clinical Excel-
ence [46,47].
sone; CVAD: cyclophosphamide, vincristine, doxorubicin, dexamethasone; EPOCH:
clophosphamide; FCR: fludarabine, cyclophosphamide, rituximab; FR: fludarabine,
b; SCT: stem cell transplantation.

In  the systematic review of the literature we  prioritized data
derived from RCTs. The results of such a decisional enterprise we
applied was that only one strong and three weak recommenda-
tions in favour, three weak recommendations against were issued
in the present updated guidelines. Furthermore, for two questions
no specific course of action could be recommended.

In fit patients without del [17p], we recommended as the ini-
linical recommendations for the management of chronic lymphocytic

tial treatment the FCR combination [19]. This recommendation
is in line with that produced by two  evidence-bases guidelines
recently published, the ESMO recommendations (updated in 2010)
[48] and the NCCN guidelines (updated in 2011) [49] (Table 4).
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ecommendations for the front-line treatment of patients with
eletion 17p-derived mainly from non RCTs or from subgroup anal-
sis of RCTs, and retain low grade of evidence. For this small subset
f patients the EP considered alemtuzumab-based regimens an
ppropriate treatment option. Other published guidelines recom-
end a number of possible alternative drugs. The timing of relapse,

he response to the prior treatment, the presence of del [17p] and/or
53 mutations, the age and fitness status were taken into account
y the EP as relevant factors to address the second-line treatment
pproach. Different alternatives were indicated in the different
uidelines.

The results of ongoing trials investigating the role of new
mmunochemotherapies and novel biologic agents will probably

odify the treatment management of CLL in the next years. This is
hy we plan to replace the present guidelines and to produce new

ecommendations by the end of 2013.
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