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Practice Guidelines

Use of alemtuzumab in B-cell chronic
lymphocytic leukaemia:
Belgian recommendations
D. Bron, A. Janssens, I. Vandebroek, C. Chatelain, B. De Prijck, I. Vrelust, V. Van Hende, A. Van Hoof,
E. Van den Neste
During a meeting on chronic lymphocytic leukaemia (CLL) in Brussels in May 2010, experts
from the main departments of Haematology in Belgium met to discuss and create guidelines concerning the use of alemtuzumab (MabCampath®) in the treatment of CLL. The
moderator of the meeting was Professor Dominique Bron. The objective of the meeting
was to answer the following four questions with respect to the Belgian situation:
1) The place of alemtuzumab in the treatment of CLL.
2) The dose and route of administration of alemtuzumab.
3) Duration of treatment with alemtuzumab.
4) Patient management issues linked to the use of alemtuzumab.
(Belg J Hematol 2011;2:64-9)

Introduction
The European Medicines Agency (EMA) granted
market authorisation for alemtuzumab in July 2001.
In Europe and Belgium, alemtuzumab is registered
for the treatment of patients with B-cell chronic
lymphocytic leukaemia (CLL) for whom fludarabine
combination chemotherapy is not appropriate.
The Belgian reimbursement criteria however differ
and are the following:
a) Patients with CLL treated with at least one standard
therapy comprising an alkylating agent and who
have not responded completely or partially to
fludarabine phosphate or in whom such a treatment

has only induced a remission of short duration (less
then 6 months)
b) Patients with CLL in whom a FISH test has shown
the presence of a 17p deletion. This criterion was
added in February 2009.

Alemtuzumab in the treatment of CLL1
Alemtuzumab in first-line:
The patient subgroups that may benefit from firstline treatment with alemtuzumab are:
1) Patients with 17p deletion, as there is no good
alternative and it is an indication which comes
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under the European label.
2) Elderly patients who are not fit enough for
treatment with fludarabine-cyclophosphamide
and
rituximab
(FCR)
or
fludarabinecyclophosphamide (FC) but who need a better
option than chlorambucil. This is an indication
which comes under the European label.
3) A small subset of patients who present with
pancytopaenia at baseline due to heavily infiltrated
bone marrow. Alemtuzumab may be considered
as an option for first-line therapy.
4) Patients with active auto-immune haemolytic
anaemia (AIHA) or immune thrombocytopenic
purpura (ITP) requiring treatment and refractory to
conventional therapy (corticosteroids, rituximab
and/or chemotherapy).2

Alemtuzumab in relapse or in refractory
disease:
With FCR as a new standard for young and fit
patients, alemtuzumab in monotherapy will be
the natural choice as second-line therapy in many
patients, i.e. those who are fludarabine-refractory or
who have suffered an early relapse. In well selected
fludarabine relapsed/refractory patients there is a
high probability of response and the best results are
obtained in patients without bulky lymph nodes
(<5 cm) and with a good performance status
(WHO 0-1).3 Refer to Table 1 for the statement of
the Belgian experts on the place of alemtuzumab in
the treatment of CLL.

Dosing and administration of treatment.1
The approved dosing schedule of alemtuzumab is
30 mg through intravenously (i.v.) infusion over 2
hours (not i.v. push or bolus), three times a week for
12 weeks after dose escalation from 3 to 10 to 30
mg daily, or as tolerated. Less frequent dosing (once
or twice per week) should be avoided. A lower dose
(10 mg) of alemtuzumab may also be effective but
the data base is too small to make a decision on low
dosage for alemtuzumab as single agent treatment.5
Without further studies, a lower dose is not
recommended at present. When alemtuzumab is
used in combination, dosing is an important issue for
safety reasons. In the CLL2007FMP trial comparing
FCR
with
fludarabine-cyclophosphamidealemtuzumab (FCA) (30 mg three times a week,
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repeated every 28 days for 6 sessions), the FCA arm
was stopped in January 2009, after an increased
number of deaths were observed in this arm
suggesting that the FCA regimen was not tolerated
in this trial.6 The HOVON 68 (Hemato-Oncologie
voor Volwassenen Nederland) study comparing
oral fludarabine-cyclophosphamide (FC) for 3 days
and low-dose subcutaneously (s.c.) alemtuzumab,
30 mg for 3 doses in cycle 1 and one dose in
subsequent cycle, (FCCam) and oral FC, repeated
every 4 weeks for 6 cycles, in first-line treatment in
high-risk patients was continuing to include new
patients, but in the light of newly published data,
the trial committee no longer considers it feasible
to randomise patients to FC chemotherapy without
a monoclonal antibody and the study has been
closed for inclusion of new patients.7 Alemtuzumabcontaining combination therapy should not be used
outside carefully controlled clinical studies.
Mode
of
administration:
Subcutaneous
administration has emerged as a feasible and
effective delivery route for alemtuzumab. In a Phase
II trial s.c. alemtuzumab showed an efficacy similar
to the standard i.v. alemtuzumab treatment.8 The
recommended dose of s.c. alemtuzumab is the same
as that of i.v. alemtuzumab (30 mg three times per
week for 36 doses over 12 weeks). Refer to Table 2
for the statement of the Belgian experts on dosing
and administration guidelines for alemtuzumab.

Treatment duration and response
criteria1
Alemtuzumab therapy should be given for at least 12
weeks (36 doses) whenever possible, unless there are
clear signs of progressive disease or cytopaenia due to
aplasia. In patients receiving alemtuzumab therapy,
although a complete response (CR) may be observed in
the peripheral blood of almost all patients by Week 4, a
significant reduction in CLL cells in the bone marrow
may not begin until circulating CLL cells have been
completely eradicated from the peripheral blood.3 Bone
marrow assessment should not be performed earlier
than week 12. Whether therapy should be extended
beyond 12 weeks remains uncertain, although some
trials indicate that prolonged therapy may be beneficial.
No CR (response) in blood after 4 weeks should be
considered as non-response and treatment should be
stopped. Non-response to treatment (in the relapse/
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Table 1. Alemtuzumab in the treatment of CLL.
STATEMENT OF THE BELGIAN EXPERTS

Alemtuzumab single agent in first-line treatment of CLL
Fit patients with 17 deletion: Alemtuzumab has been indicated and reimbursed as first-line treatment in patients with 17p deletion
since February 2009. In these patients alemtuzumab is a good option especially if there is cytopaenia at baseline. Bulky lymph nodes
are NOT a contraindication to alemtuzumab in this population. Alemtuzumab in monotherapy is acceptable. An alternative approach is
to combine alemtuzumab with high-dose steroids.4 The place of a alemtuzumab-fludarabine-cyclophosphamide (FC) combination in this
population is not known. A clinical trial is ongoing (HOVON 68 study). Although there can be a response to fludarabine-cyclophosphamide
and rituximab (FCR), there is a clear risk of clonal selection and rapid chemo-resistant relapse. In our opinion, as soon as p53 loss is
>10%, FCR-type approaches should be avoided. The panel of experts recommends that the 17p-deleted patient undergo allografting
whenever possible after alemtuzumab-induced remission.

Elderly patients not fit enough for FCR: This indication for alemtuzumab in first-line treatment, even within the EU label, is not
reimbursed in Belgium.

Patients with severe cytopaenia at baseline: In Belgium reimbursement is not granted for this use of alemtuzumab in first-line
treatment, except for patients with 17p deletion.

Transfusion-dependent auto-immune haemolytic anaemia (AIHA): At present transfusion-dependent AIHA is not a recognised
treatment indication for alemtuzumab and it is not reimbursed in this indication. This could be discussed with the authorities, since
alemtuzumab can be life-saving in some patients with aggressive multi-agent refractory AIHA.

Alemtuzumab in second-line treatment after fludarabine-based treatment and in patients with refractory or relapsed
disease
There are no specific data reported regarding alemtuzumab as single agent treatment after FCR, and the standard principle (i.e. use of
alemtuzumab in fludarabine-refractory CLL or early relapse after fludarabine) must be given as an indication for reimbursement in Belgium.
Safety is the main issue in this patient group and good patient selection is of crucial importance: patients with bulky lymph nodes will probably
respond less well to treatment with alemtuzumab and for safety reasons patients should have a very good performance status.
In any treatment line, alemtuzumab in combination with chemotherapy should not be used outside clinical trials as there are major safety issues.

Table 2. Dosing and administration of treatment.
STATEMENT OF THE BELGIAN EXPERTS

The dose of alemtuzumab as single agent treatment is 30 mg three times a week.
Method of administration: S.c. administration is widely used in Belgium because of a better tolerance and a greater ease of use.
The leaflet should be adapted as soon as possible as this method of administration is not registered in Europe. A clinical trial comparing
the i.v. and s.c. administration routes is ongoing. In the case of i.v. administration of alemtuzumab, steroid administration when starting
treatment is mandatory. When using s.c. administration, an antihistamine and paracetamol may be sufficient to control injection reactions
but most Belgian haematologists administer steroids to prevent such reactions. In any event (s.c., i.v.), the dose and duration of steroids
should be kept at the minimum and steroid administration should not exceed 2 weeks.
Concomitant steroid administration may be considered in individual patients with refractory CLL and bulky lymph nodes.

Dose escalation: No dose escalation is needed if s.c. administration is used. The treatment may start directly with 30 mg three times a week.
The first injection of alemtuzumab: Independently of the method of administration (i.v. and/or s.c.) the first injection should be
administered in hospital and should be followed by an observation period of a minimum of 2 hours. If no side effects occur after the first
administration of alemtuzumab, the following s.c. administrations can be given on an outpatient basis.

Dose of alemtuzumab when used in combination: Alemtuzumab-containing combination therapy should not be used outside
carefully controlled clinical studies.
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Table 3. Treatment duration and response criteria.
STATEMENT OF THE BELGIAN EXPERTS

Duration of treatment: The duration of treatment is well correlated with the quality of the remission. A treatment period of 12 weeks
is considered to give better results than 6 weeks, while a longer treatment duration might be better for bone marrow clearance in some
patients, but there is a lack of randomised data. As long as no new data are available the standard treatment duration should be 12
weeks. If no side effects of treatment appear and a CLL clone is still left in the bone marrow, continuation of alemtuzumab up to 18
weeks can be considered. A treatment duration of more than 12 weeks is not an issue in the Belgian reimbursement modalities for
alemtuzumab.

Non-responders: Clearance of CLL cells (based on WBC and differential cell counts) from the blood should be considerable after 4
weeks in responders. The absence of hints of haematological response in blood after 4 weeks of treatment indicates a non-response
to alemtuzumab treatment and should lead to discontinuation of treatment.

Minimal residual disease (MRD) eradication: Alemtuzumab has also been explored as consolidation or maintenance therapy with
encouraging results including MRD eradication and prolonged progression-free survival (PFS).9,10 However, safety concerns (particularly
infectious toxicity) were raised in trials exploring consolidation therapy.11 There are many unanswered questions related to the optimal
lag time between the end of remission induction and the start of alemtuzumab maintenance therapy, the duration of treatment for MRD
eradication and the optimal dose for MRD eradication. Moreover, the risk-benefit ratio is unknown. Maintenance or consolidation therapy
with alemtuzumab to obtain MRD negativity should not be used outside clinical trials.

Special case of patients with 17p deletion: In patients for whom a donor for allotransplantation is available, the risk of relapse being
high in this patient population, the allotransplantation should not be delayed and treatment time should not be prolonged unnecessarily.
In well selected patients with 17p deletion, when no donor is available, treatment duration up to 18 weeks in order to obtain MRD
eradication may be considered but this should be decided upon on an individual basis.
The lag time between the end of treatment with alemtuzumab and the moment of allotransplantation is not well defined. A lag time of at
least 2 months is recommended.

refractory setting) is best predicted upfront based on
lymph-node assessment and performance status but
this has not been tested in randomised clinical trials.
Refer to Table 3 for the statement of the Belgian experts
on treatment duration and the response criteria for
alemtuzumab.

Patient management issues1
Haematological toxicity: Transient and reversible
cytopaenias are common with alemtuzumab
treatment. Platelet nadirs occur mostly during
weeks 2-4; neutrophil nadirs are typically observed
between weeks 4 and 6. Both neutropaenia and
thrombocytopaenia events are manageable and
adequate recovery can usually be achieved by weeks
6-8. Alemtuzumab therapy should be stopped
temporarily in the case of haemorrhage or febrile
neutropaenia. The use of irradiated blood products
when supportive transfusion therapy is required is
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also necessary.
Non cytomegalovirus (CMV) infections: Cotrimoxazole
(or pentamidine inhalation for cotrimoxazole-allergic
patients) prophylaxis should be prescribed during
treatment with alemtuzumab and be continued for at
least 6 months following cessation of alemtuzumab
therapy or until the CD 4 cell count has recovered to
200 cells/µL to minimise the risk of late-occurring
Pneumocystis jirovecii pneumonia. All patients
must receive acyclovir prophylaxis during treatment
with alemtuzumab and for 6 months after the
cessation of alemtuzumab therapy or until the CD4
cell count has recovered to 200 cells/µL to minimise
the risk of severe herpes virus reactivation. Hepatitis
B screening should be performed before the start of
alemtuzumab treatment.
CMV reactivation and infection: O’Brien et al
estimated the incidence of CMV reactivation
with alemtuzumab treatment to be 4-29%.12
Most CMV reactivations occur between Weeks
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Table 4. Patient management issues.
STATEMENT OF THE BELGIAN EXPERTS

Haematological toxicity: Thrombocytopaenia Transfusion support should be given as required. In the event of haemorrhage,
alemtuzumab should be discontinued, and reintroduced when bleeding has stopped. Neutropaenia The introduction of G-CSF when
ANC drops to <500/μL is a matter of clinical judgement. Alemtuzumab therapy should be temporarily interrupted if the ANC drops to
<250/μL and in the event of febrile neutropaenia.
The use of irradiated blood products is necessary when supportive transfusion therapy is required.

Non CMV infections: Cotrimoxazole (or pentamidine inhalation, for cotrimoxazole-allergic patients) and acyclovir prophylaxis should be
prescribed during treatment with alemtuzumab and be continued for at least 6 months following the withdrawal of alemtuzumab therapy
or until the CD4 cell count has recovered to 200 cells/µL. Hepatitis B screening should be performed before the start of treatment with
alemtuzumab and, if needed, treatment with lamivudine should be instituted.

CMV reactivation or infections: In Belgium detection of CMV by PCR is not reimbursed for patients with CLL. As an alternative, an
antigenaemia test is reimbursed but is less sensitive than PCR. PCR testing remains the recommendation. In the case of routine CMV
monitoring with PCR and in the absence of symptoms of infection, the criteria for intervention are: 2 positive tests with an increase in
number of copies between the two tests or a PCR result >10,000 copies (or according to centre standards). CMV reactivation should
be treated with i.v. gancyclovir for at least two weeks while alemtuzumab is withheld. Gancyclovir is only available in an i.v. formulation
and is reimbursed in Belgium for the treatment of CMV infections. CMV infected patients must be hospitalised for the twice daily
administration of gancyclovir i.v.. The duration of CMV treatment should be 14-21 days while alemtuzumab is withheld. Valgancyclovir
per os constitutes a good alternative but is not reimbursed in Belgium.

Other: Allopurinol treatment during the first two weeks of treatment with alemtuzumab is indicated.

3 and 8 of alemtuzumab therapy. Every effort
must be made to inform the patients, their
relatives and the medical staff members about
watching carefully for early clinical signs of CMV
reactivation, such as slight fever, fatigue and rising
C-reactive protein levels. A single positive CMV
test in an otherwise asymptomatic patient does
not necessarily require treatment interruption.
However, alemtuzumab therapy should be
discontinued in the event of an increase in CMV
copy numbers in the blood or symptomatic CMV
reactivation. The updated guidelines on the
management of CMV reactivation in patients with
CLL, treated with alemtuzumab can be referred
to for details of CMV management in patients
receiving alemtuzumab therapy.11 Refer to Table 4
for the statement of the Belgian experts on patient
management issues with alemtuzumab.

for treatment in later lines providing a good patient
selection. Treatment should be continued for at
least 12 weeks, whenever possible. Patients should
be monitored weekly for CMV reactivation during
therapy, and therapy should be held in the event
of symptomatic CMV reactivation. Subcutaneous
administration simplifies treatment for patients
and health care providers. Alemtuzumabcontaining combination therapy and alemtuzumab
maintenance therapy shall not be used outside
carefully controlled clinical studies.

References
1. Österborg A, Foà R, Bezares RF, Dearden C, Dyer MJ, Geisler C, et al.
Management guidelines for the use of alemtuzumab in chronic lymphocytic
leukemia. Leukemia 2009;23:1980-8.
2. Karlsson C, Hansson L, Celsing F, Lundin J. Treatment of severe
refractory autoimmune hemolytic anemia in B-cell chronic lymphocytic
leukemia with alemtuzumab (humanised CD52 monoclonal antibody).

Conclusion
Alemtuzumab single agent is suitable for the firstline treatment of patients with 17p deletion and

Belgian Journal of Hematology			

Leukemia 2007;21:511-4.
3. Karlsson C, Lundin J, Kimby E, Kennedy B, Moreton P, Hillmen P, et
al. Phase II study of subcutaneous alemtuzumab without dose escalation

Volume 2, Issue 2, June 2011

68

Practice Guidelines
Key messages for clinical practice
1.

Alemtuzumab in first-line is indicated for patients with a 17p deletion. In second line
or in later lines, safety is the main issue and good patient selection based on performance status and the absence of bulky lymph nodes is of crucial importance.

2.

Dose of alemtuzumab is 30 mg three times a week. Subcutaneous administration is
the preferred method of administration but is not registered in Europe.

3.

The standard treatment duration should be 12 weeks. The absence of hints of haematological response in blood after 4 weeks of treatment indicates a non-response
to alemtuzumab treatment and should lead to discontinuation of treatment.

4.

Patient management issues cover the occurrence of neutropaenia and thrombocytopaenia and the prophylactic measures to be taken regarding infectious complications. Patients must be regularly monitored for CMV reactivation or infection.
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