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Practice Guidelines

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 first-
line 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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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 guide-
lines 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)

Short summary of product characteristics Name of the medicinal product: MabThera 100 mg and MabThera 500 mg concentrate for solution for infusion. Qualitative and quantita-
tive composition: Each ml contains 10 mg of rituximab. Each single-use vial containing 100 mg or 500 mg of rituximab. Rituximab is a genetically engineered chimeric mouse/human 
monoclonal antibody representing a glycosylated immunoglobulin with human IgG1 constant regions and murine light-chain and heavy-chain variable region sequences. The antibody is 
produced by mammalian (Chinese hamster ovary) cell suspension culture and purified by affinity chromatography and ion exchange, including specific viral inactivation and removal 
procedures. Pharmaceutical form: Concentrate for solution for infusion. Clear, colourless liquid. Clinical particulars: Therapeutic indications - Non-Hodgkin’s lymphoma 
(NHL):MabThera is indicated for the treatment of previously untreated patients with stage III-IV follicular lymphoma in combination with chemotherapy. MabThera maintenance therapy is 
indicated for the treatment of follicular lymphoma patients responding to induction therapy. MabThera monotherapy is indicated for treatment of patients with stage III-IV follicular lym-
phoma who are chemoresistant or are in their second or subsequent relapse after chemotherapy. MabThera is indicated for the treatment of patients with CD20 positive diffuse large B cell 
non-Hodgkin’s lymphoma in combination with CHOP (cyclophosphamide, doxorubicin, vincristine, prednisolone) chemotherapy. Chronic lymphocytic leukaemia (CLL) MabThera in 
combination with chemotherapy is indicated for the treatment of patients with previously untreated and relapsed/refractory chronic lymphocytic leukaemia. Only limited data are available 
on efficacy and safety for patients previously treated with monoclonal antibodies including MabThera or patients refractory to previous MabThera plus chemotherapy. Posology and 
method of administration: MabThera infusions should be administered under the close supervision of an experienced physician, and in an environment where full resuscitation facilities 
are immediately available.Posology: Non-Hodgkin’s lymphoma: Dosage adjustments during treatment. No dose reductions of MabThera are recommended. When MabThera is given in 
combination with chemotherapy, standard dose reductions for the chemotherapeutic medicinal products should be applied. Follicular non-Hodgkin's lymphoma. Combination therapy.The 
recommended dose of MabThera in combination with chemotherapy for induction treatment of previously untreated or relapsed/ refractory patients with follicular lymphoma is: 375 mg/
m2 body surface area per cycle, for up to 8 cycles. MabThera should be administered on day 1 of each chemotherapy cycle, after intravenous administration of the glucocorticoid compo-
nent of the chemotherapy if applicable. Maintenance therapy : Previously untreated follicular lymphomaThe recommended dose of MabThera used as a maintenance treatment for pa-
tients with previously untreated follicular lymphoma who have responded to induction treatment is: 375 mg/m2 body surface area once every 2 months ( starting 2 months after the last 
dose of induction therapy ) until disease progression or for a maximum period of two years. Relapsed/Refractory follicular lymphoma: The recommended dose of MabThera used as a 
maintenance treatment for patients with relapsed/refractory follicular lymphoma who have responded to induction treatment is: 375 mg/m2 body surface area once every 3 months ( 
starting 3 months after the last dose of induction therapy ) until disease progression or for a maximum period of two years. Monotherapy Relapsed/Refractory follicular lymphoma:The 
recommended dose of MabThera monotherapy used as induction treatment for adult patients with stage III-IV follicular lymphoma who are chemoresistant or are in their second or sub-
sequent relapse after chemotherapy is: 375 mg/
m2 body surface area, administered as an intra-
venous infusion once weekly for four weeks. For 
retreatment with MabThera monotherapy for 
patients who have responded to previous treat-
ment with MabThera monotherapy for relapsed/
refractory follicular lymphoma , the recommend-
ed dose is: 375 mg/m2 body surface area, ad-
ministered as an intravenous infusion once 
weekly for four weeks. Diffuse large B cell non-
Hodgkin's lymphoma.MabThera should be used 
in combination with CHOP chemotherapy. The 
recommended dosage is 375 mg/m2 body sur-
face area, administered on day 1 of each 
chemotherapy cycle for 8 cycles after intrave-
nous infusion of the glucocorticoid component of 
CHOP. Safety and efficacy of MabThera have 
not been established in combination with other 
chemotherapies in diffuse large B cell non-
Hodgkin’s lymphoma. Chronic lymphocytic leu-
kaemia Prophylaxis with adequate hydration 
and administration of uricostatics starting 48 
hours prior to start of therapy is recommended 
for CLL patients to reduce the risk of tumour 
lysis syndrome. For CLL patients whose lym-
phocyte counts are > 25 x 109/L it is recom-
mended to administer prednisone/prednisolone 
100 mg intravenous shortly before infusion with 
MabThera to decrease the rate and severity of 
acute infusion reactions and/or cytokine release 
syndrome. The recommended dosage of 
MabThera in combination with chemotherapy for 
previously untreated and relapsed/refractory 
patients is 375 mg/m2 body surface area admin-
istered on day 0 of the first treatment cycle fol-
lowed by 500 mg/m2 body surface area adminis-
tered on day 1 of each subsequent cycle for 6 
cycles in total. The chemotherapy should be 
given after MabThera infusion .Method of ad-
ministration: Premedication with glucocorticoids 
should be considered if MabThera is not given in 
combination with glucocorticoid-containing 
chemotherapy for treatment of non-Hodgkin’s 
lymphoma and chronic lymphocytic leukaemia. 
Premedication consisting of an anti-pyretic and 
an antihistaminic, e.g. paracetamol and diphen-
hydramine, should always be administered be-
fore each infusion of MabThera. First infusion.
The recommended initial rate for infusion is 
50 mg/hr; after the first 30 minutes, it can be 
escalated in 50 mg/hr increments every 30 min-
utes, to a maximum of 400 mg/hr. Subsequent 
infusions-Subsequent doses of MabThera can 
be infused at an initial rate of 100 mg/hr, and in-
creased by 100 mg/hr increments at 30 minutes 
intervals, to a maximum of 400 mg/hr. The pre-
pared MabThera solution should be adminis-
tered as an intravenous infusion through a dedi-
cated line. It should not be administered as an 
intravenous push or bolus. Patients should be 
closely monitored for the onset of cytokine re-
lease syndrome. Patients who develop evidence 
of severe reactions, especially severe dysp-
noea, bronchospasm or hypoxia should have 
the infusion interrupted immediately. Patients 
with non-Hodgkin’s lymphoma should then be 
evaluated for evidence of tumour lysis syndrome 
including appropriate laboratory tests and, for 
pulmonary infiltration, with a chest x-ray. In all 
patients, the infusion should not be restarted 
until complete resolution of all symptoms, and 
normalisation of laboratory values and chest x-
ray findings. At this time, the infusion can be ini-
tially resumed at not more than one-half the 
previous rate. If the same severe adverse reac-
tions occur for a second time, the decision to 
stop the treatment should be seriously consid-
ered on a case by case basis. Mild or moderate 
infusion-related reactions usually respond to a 
reduction in the rate of infusion. The infusion 
rate may be increased upon improvement of 
symptoms.Contraindications for use in non-
Hodgkin’s lymphoma and chronic lym-
phocytic leukaemia Hypersensitivity to the ac-
tive substance or to any of the excipients or to 
murine proteins. Active, severe infections .Pa-
tients in a severely immunocompromised state.
Undesirable effects Experience from non-
Hodgkin’s lymphoma and chronic lymphocytic 
leukaemia The overall safety profile of MabThera 
in non-Hodgkin’s lymphoma and chronic lym-
phocytic leukaemia is based on data from pa-
tients from clinical trials and from post-marketing 
surveillance. These patients were treated either 
with MabThera monotherapy (as induction treat-
ment or maintenance treatment following induc-
tion treatment) or in combination with chemo-
therapy. The most frequently observed adverse 
drug reactions (ADRs) in patients receiving 
MabThera were infusion-related reactions which 
occurred in the majority of patients during the 
first infusion. The incidence of infusion-related 
symptoms decreases substantially with subse-
quent infusions and is less than 1 % after eight 
doses of MabThera. Infectious events (predomi-
nantly bacterial and viral) occurred in approxi-
mately 30-55% of patients during clinical trials in 
patients with NHL and in 30-50% of patients dur-
ing clinical trial in patients with CLL. The most frequent reported or observed serious adverse drug reactions were: Infusion-related reactions (including cytokine-release syndrome, tu-
mour-lysis syndrome), Infections, Cardiovascular events. Other serious ADRs reported include hepatitis B reactivation and PML.The frequencies of ADRs reported with MabThera alone 
or in combination with chemotherapy are summarised below. Within each frequency grouping, undesirable effects are presented in order of decreasing seriousness. Frequencies are 
defined as very common  (≥  1/10), common  (≥ 1/100 to < 1/10) and uncommon  (≥  1/1,000 to < 1/100) and rare (≥ 1/10,000 to < 1/1000). The ADRs identified only during post-market-
ing surveillance, and for which a frequency could not be estimated, are listed under “unknown”. ADRs reported in clinical trials or during postmarketing surveillance in patients with 
NHL and CLL disease treated with MabThera monotherapy/maintenance or in combination with chemotherapy: Infections and infestations: Very common: bacterial infections 

, viral infections , bronchitis Common: sepsis, pneumonia, febrile infection, herpes zoster, respiratory tract infection, fungal infections, infections of unknown aetiology, acute bronchitis, 
sinusitis, hepatitis B Unknown: serious viral infection Blood and lymphatic system disorders: Very common neutropenia, leucopenia, febrile neutropenia, thrombocytopenia Common 
anaemia, pancytopenia, granulocytopenia Uncommon coagulation disorders, aplastic anaemia, haemolytic anaemia, lymphadenopathy Unknown late neutropenia, transient increase in 
serum IgM levels Immune system disorders: Very common infusion related reactions, angioedema Common hypersensitivity Unknown tumour lysis syndrome, cytokine release syn-
drome, serum sickness, anaphylaxis, infusion-related acute reversible thrombocytopenia Metabolism and nutrition disorders Common hyperglycaemia, weight decrease, peripheral 
oedema, face oedema, increased LDH, hypocalcaemia Psychiatric disorders Uncommon depression, nervousness Nervous system disorders: Common paraesthesia, hypoaesthe-
sia, agitation, insomnia, vasodilatation, dizziness, anxiety Uncommon dysgeusia Unknown cranial neuropathy, peripheral neuropathy, facial nerve palsy, loss of other senses Eye disor-
ders Common lacrimation disorder, conjunctivitis Unknown severe vision loss Ear and labyrinth disorders Common tinnitus, ear pain Unknown hearing loss Cardiac disorders Com-
mon myocardial infarction, arrhythmia, atrial fibrillation, tachycardia, cardiac disorder Uncommon left ventricular failure, supraventricular tachycardia, ventricular tachycardia, angina, 
myocardial ischaemia, bradycardia, Unknown heart failure, severe cardiac events Vascular disorders Common hypertension, orthostatic hypotension, hypotension Unknown vasculitis 
(predominately cutaneous), leukocytoclastic vasculitis Respiratory, thoracic and mediastinal disorders Common Bronchospasm, respiratory disease, chest pain, dyspnoea, increased 

cough, rhinitis Uncommon asthma, bronchiolitis obliterans, lung disorder, hypoxia Unknown respiratory failure, pulmonary infiltrates, interstitial lung disease Gastrointestinal disorders 
Very common nausea Common vomiting , diarrhoea, abdominal pain, dysphagia, stomatitis, constipation, dyspepsia, anorexia, throat irritation Uncommon abdominal enlargement Un-
known gastro-intestinal perforation Skin and subcutaneous tissue disorders Very common pruritis, rash, alopecia Common urticaria, sweating, night sweats, skin disorder Unknown 
severe bullous skin reactions, toxic epidermal necrolysis Musculoskeletal, connective tissue and bone disorders Common hypertonia, myalgia, arthralgia, back pain, neck pain, pain 
Renal and urinary disorders Unknown renal failure General disorders and administration site conditions Very common fever , chills, asthenia, headache Common tumour pain, 
flushing, malaise, cold syndrome, fatigue, shivering, multi-organ failure Uncommon pain at the infusion site Investigations Very common decreased IgG levels. The following terms have 
been reported as adverse events during clinical trials, however, were reported at a similar or lower incidence in the MabThera-arms compared to control arms: haematotoxicity, neutro-
penic infection, urinary tract infection, sensory disturbance, pyrexia. Infusion-related reactions Signs and symptoms suggestive of an infusion-related reaction were reported in more than 
50% of patients in clinical trials, and were predominantly seen during the first infusion, usually in the first one to two hours. These symptoms mainly comprised fever, chills and rigors. 
Other symptoms included flushing, angioedema, bronchospasm, vomiting, nausea, urticaria/rash, fatigue, headache, throat irritation, rhinitis, pruritus, pain, tachycardia, hypertension, 
hypotension, dyspnoea, dyspepsia, asthenia and features of tumor lysis syndrome. Severe infusion-related reactions (such as bronchospasm, hypotension) occurred in up to 12% of the 
cases. Additional reactions reported in some cases were myocardial infarction, atrial fibrillation, pulmonary oedema and acute reversible thrombocytopenia. Exacerbations of pre-existing 
cardiac conditions such as angina pectoris or congestive heart failure or severe cardiac events (heart failure, myocardial infarction, atrial fibrillation), pulmonary oedema, multi-organ 
failure, tumour lysis syndrome, cytokine release syndrome, renal failure, and respiratory failure were reported at lower or unknown frequencies. The incidence of infusion-related symp-
toms decreased substantially with subsequent infusions and is <1% of patients by the eighth cycle of MabThera(-containing) treatment. Infections MabThera induces B-cell depletion in 
about 70-80% of patients, but was associated with decreased serum immunoglobulins only in a minority of patients. Localized candida infections as well as Herpes zoster was reported 
at a higher incidence in the MabThera-containing arm of randomized studies. Severe infections were reported in about 4 % of patients treated with MabThera monotherapy. Higher fre-
quencies of infections overall, including grade 3 or 4 infections, were observed during MabThera maintenance treatment up to 2 years when compared to observation.There was no cu-
mulative toxicity in terms of infections reported over a 2-year treatment period. In addition, other serious viral infections either new, reactivated or exacerbated, some of which were fatal, 
have been reported with MabThera treatment. The majority of patients had received MabThera in combination with chemotherapy or as part of a hematopoetic stem cell transplant. Ex-
amples of these serious viral infections are infections caused by the herpes viruses (Cytomegalovirus, Varicella Zoster Virus and Herpes Simplex Virus), JC virus (progressive multifocal 
leukoencephalopathy (PML)) and hepatitis C virus. Cases of fatal PML that occurred after disease progression and retreatment have also been reported in clinical trials.Cases of hepati-

tis B reactivation, have been reported, the ma-
jority of which were in subjects receiving 
MabThera in combination with cytotoxic chemo-
therapy. In patients with relapsed/refractory 
CLL, the incidence of grade 3/4 hepatitis B in-
fection (reactivation and primary infection) was 
2% in R-FC vs 0% FC. Progression of Kaposi’s 
sarcoma has been observed in rituximab-ex-
posed patients with pre-existing Kaposi’s sar-
coma. These cases occurred in non-approved 
indications and the majority of patients were 
HIV positive. Haematologic adverse reactions 
In clinical trials with MabThera monotherapy 
given for 4 weeks, haematological abnormali-
ties occurred in a minority of patients and were 
usually mild and reversible. Severe (grade 3/4) 
neutropenia was reported in 4.2%, anaemia in 
1.1% and thrombocytopenia in 1.7% of the pa-
tients. During MabThera maintenance treat-
ment for up to 2 years, leucopenia (5% vs. 2%, 
grade 3/4) and neutropenia (10% vs. 4%, grade 
3/4) were reported at a higher incidence when 
compared to observation. The incidence of 
thrombocytopenia was low ( <1 , grade 3/4 %) 
and was not different between treatment arms. 
In studies with MabThera in combination with 
chemotherapy, grade 3/4 leucopenia (R-CHOP 
88% vs. CHOP 79%, R-FC 23% vs. FC 12%), 
neutropenia (R-CVP 24% vs. CVP 14%; R-
CHOP 97% vs. CHOP 88%, R-FC 30% vs. FC 
19% in previously untreated CLL), pancytope-
nia (R-FC 3% vs. FC 1% in previously untreated 
CLL) were usually reported with higher frequen-
cies when compared to chemotherapy alone. 
However, the higher incidence of neutropenia in 
patients treated with MabThera and chemo-
therapy was not associated with a higher inci-
dence of infections and infestations compared 
to patients treated with chemotherapy alone 
and the neutropenia was not prolonged in the 
MabThera plus chemotherapy group. There 
were no differences reported for the incidence 
of anaemia. Some cases of late neutropenia 
occurring more than four weeks after the last 
infusion of MabThera were reported. In the CLL 
first-line study, Binet stage C patients experi-
enced more adverse events in the R-FC arm 
compared to the FC arm (R-FC 83% vs. FC 
71%). In the relapsed/refractory CLL study, 
grade 3/4 thrombocytopenia was reported in 
11% of patients in the R-FC group compared to 
9% of patients in the FC group. In studies of 
MabThera in patients with Waldenstrom’s mac-
roglobulinaemia, transient increases in serum 
IgM levels have been observed following treat-
ment initiation, which may be associated with 
hyperviscosity and related symptoms. The tran-
sient IgM increase usually returned to at least 
baseline level within 4 months. Cardiovascular 
reactions Cardiovascular reactions during clini-
cal trials with MabThera monotherapy were re-
ported in 18.8% of patients with the most fre-
quently reported events being hypotension and 
hypertension. Cases of grade 3 or 4 arrhythmia 
(including ventricular and supraventricular 
tachycardia) and angina pectoris during infu-
sion were reported. During maintenance treat-
ment, the incidence of grade 3/4 cardiac disor-
ders was comparable between patients treated 
with MabThera and observation. Cardiac 
events were reported as serious adverse 
events (including atrial fibrillation, myocardial 
infarction, left ventricular failure, myocardial 
ischemia) in 3% of patients treated with 
MabThera compared to <1% on observation. In 
studies evaluating MabThera in combination 
with chemotherapy, the incidence of grade 3 
and 4 cardiac arrhythmias, predominantly su-
praventricular arrhythmias such as tachycardia 
and atrial flutter/fibrillation, was higher in the R-
CHOP group (14 patients, 6.9%) as compared 
to the CHOP group (3 patients, 1.5%). All of 
these arrhythmias either occurred in the context 
of a MabThera infusion or were associated with 
predisposing conditions such as fever, infec-
tion, acute myocardial infarction or pre-existing 
respiratory and cardiovascular disease. No dif-
ference between the R-CHOP and CHOP group 
was observed in the incidence of other grade 3 
and 4 cardiac events including heart failure, 
myocardial disease and manifestations of coro-
nary artery disease. In CLL, the overall inci-
dence of grade 3 or 4 cardiac disorders was low 
both in the first-line study (4% R-FC, 3% FC) 
and in the relapsed/refractory study (4% R-FC, 
4% FC). Respiratory system:Cases of intersti-
tial lung disease, some with fatal outcome have 
been reported. Neurologic events During the 
treatment period, four patients (2%) treated with 
R-CHOP, all with cardiovascular risk factors, 
experienced thromboembolic cerebrovascular 
accidents during the first treatment cycle. There 
was no difference between the treatment 
groups in the incidence of other thromboem-
bolic events. In contrast, three patients (1.5 %) 
had cerebrovascular events in the CHOP 
group, all of which occurred during the follow-up 
period. In CLL, the overall incidence of grade 3 

or 4 nervous system disorders was low both in the first-line study (4 % R-FC, 4 % FC) and in the relapsed/refractory study (3 % R-FC, 3 % FC). Cases of posterior reversible encepha-
lopathy (PRES)/reversible posterior leukoencephalopathy syndrome (RPLS) have been reported. Signs and symptoms included visual disturbance, headache, seizures and altered 
mental status, with or without associated hypertension. A diagnosis of PRES/RPLS requires confirmation by brain imaging. The reported cases had recognized risk factors for PRES/
RPLS, including the patients' underlying disease, hypertension, immunosuppressive therapy and/or chemotherapy Gastrointestinal disorders Gastrointestinal perforation in some cases 
leading to death has been observed in patients receiving MabThera for treatment of non Hodkgin lymphoma. In the majority of these cases, MabThera was administered with chemo-
therapy. IgG levels In the clinical trial evaluating MabThera maintenance treatment in relapsed/refractory follicular lymphoma, median IgG levels were below the lower limit of normal (LLN) 
(< 7 g/L) after induction treatment in both the observation and the MabThera groups. In the observation group, the median IgG level subsequently increased to above the LLN, but re-
mained constant in the MabThera group. The proportion of patients with IgG levels below the LLN was about 60 % in the MabThera group throughout the 2 year treatment period, while 
it decreased in the observation group (36 % after 2 years). Patient subpopulations -MabThera monotherapy Elderly patients (≥ 65 years): The incidence of ADRs of all grades and grade 
3 /4 ADR was similar in elderly patients compared to younger patients (<65 years). Bulky disease There was a higher incidence of grade 3/4 ADRs in patients with bulky disease than in 
patients without bulky disease (25.6 % vs. 15.4 %). The incidence of ADRs of any grade was similar in these two groups. Re-treatment The percentage of patients reporting ADRs upon 
re-treatment with further courses of MabThera was similar to the percentage of patients reporting ADRs upon initial exposure (any grade and grade 3/4 ADRs). Patient subpopulations - 
MabThera combination therapy Elderly patients (≥ 65 years) The incidence of grade 3/4 blood and lymphatic adverse events was higher in elderly patients compared to younger patients 
(<65 years), with previously untreated or relapsed/refractory CLL. Marketing authorisation holder Roche Registration Limited 6 Falcon Way Shire Park Welwyn Garden City AL7 1TW 
United Kingdom Marketing authorisation numbers EU/1/98/067/001 (MabThera 100mg) EU/1/98/067/002 (MabThera 500mg) Date of first authorisation/renewal of the authorisa-
tion Date of first authorisation: 2 June 1998 Date of latest renewal: 2 June 2008 Date of revision of the text 25 October 2010 Medicinal products submitted to medical prescription. 
Complete information on the product available on the website of the European Medicines Agency http://www.ema.europa.eu/
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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 fludarabine-
cyclophosphamide (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-cyclophosphamide-
alemtuzumab (FCA) (30 mg three times a week, 

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 Alemtuzumab-
containing 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/

Practice Guidelines
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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.
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Table 2. Dosing and administration of treatment.
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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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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 

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 

Table 3. Treatment duration and response criteria.
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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. 

Practice Guidelines
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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.

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

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. Alemtuzumab-
containing combination therapy and alemtuzumab 
maintenance therapy shall not be used outside 
carefully controlled clinical studies.
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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. 
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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 perfor-
mance 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 hae-
matological 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 thrombocy-
topaenia and the prophylactic measures to be taken regarding infectious complica-
tions. Patients must be regularly monitored for CMV reactivation or infection.

Practice Guidelines


