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                                                                        Regional Drug and Therapeutics Centre (Newcastle) 

ABOUT THIS REPORT
This is one of a series of evaluations prepared by the Regional Drug and Therapeutics Centre 
(Newcastle).  The aim is to give objective information and guidance to commissioners of health 
services, prescribers and others both on clinical aspects of the subject and on arrangements for 
prescribing.  The reports are prepared by a multidisciplinary team within the Centre and reviewed by 
health authority personnel and appropriate external specialists.  However, responsibility for the 
content and conclusions rest solely with the Regional Drug and Therapeutics Centre.  We welcome 
comments on reports and suggestions for future topics.  The following reports are available: 

Subject Date issued 

Alglucerase for Gaucher’s disease July 1997 

Taxanes in breast cancer July 1997 

Somatropin for GHD in adults January 1998 

New drugs for Alzheimer’s disease February 1998 

Atypical antipsychotics February 1998 

Dornase alfa for cystic fibrosis July 1998 

Topotecan for ovarian cancer July 1998 

Irinotecan for colorectal cancer July 1998 

Interferon alfa for haematological malignancy July 1998 

Antiretroviral therapy July 1998 

Paclitaxel in ovarian cancer December 1998 (update) 

Interferon in MS May 1999 (update) 

Octreotide July 1999 

Drug treatment of obesity July 1999 

Low molecular weight heparins in venous thrombo-embolic disease November 1999 

Low molecular weight heparins in unstable coronary artery disease November 1999 

Ribavirin and interferon alfa for chronic hepatitis C March 2000 

Temozolomide for high grade gliomas May 2000 

New drugs for rheumatoid arthritis May 2000 

Verteporfin for age related macular degeneration November 2000 

Iloprost and epoprostenol in the management of pulmonary 
hypertension 

February 2001 

Atypical antipsychotics in the management of dementia June 2001 

Interferon alfa in the management of malignant melanoma November 2001 

Imatinib (Glivec®, STI-571), in the management of chronic myeloid 
leukaemia 

November 2001 

Agalsidase alfa and beta in the management of Fabry disease July 2002 

Carbamyl glutamate in the management of N-acetylglutamate 
synthetase deficiency 

July 2002 

Erythropoietin in the management of cancer related anaemia July 2002 

Drotrecogin alfa (activated) in the management of severe sepsis December 2002 
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An update on newer agents for the treatment of pulmonary 
hypertension 

February 2004 

The use of adefovir dipivoxil for the treatment of chronic hepatitis B 
infection 

May 2004 

The use of teriparatide in the management of osteoporosis July 2004 

The use of ibandronic acid in the management of hypercalcaemia 
of malignancy, bone pain and the prevention of skeletal events 
associated with skeletal metastases 

August 2005 

The use of pegvisomant in the management of acromegaly January 2006 

The use of pemetrexed in the management of malignant pleural 
mesothelioma 

February 2006 

The use of bortezomib second-line in the management of multiple 
myeloma 

March 2006 

The adjuvant use of docetaxel or paclitaxel in the management of 
early stage breast cancer 

March 2006 

The use of erlotinib in the management of non-small cell lung 
cancer 

March 2006 

The use of ibritumomab in the management of B-cell follicular non-
Hodgkin’s lymphoma 

March 2006 

The use of rituximab in combination with CVP chemotherapy for the 
management of follicular non-hodgkins lymphoma. 

March 2006 

The use of omalizumab in the management of severe, persistent, 
allergic asthma 

June 2006 

The use of palonosetron for the prevention of nausea and vomiting 
associated with cancer chemotherapy 

March 2007 

Regional Drug and Therapeutics Centre 
Wolfson Unit 
Claremont Place 
Newcastle upon Tyne NE2 4HH 
Telephone 0191 232 1525 
Fax 0191 260 6192 

e-mail: nyrdtc.di@ncl.ac.uk 
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SUMMARY
• Chronic lymphocytic leukaemia (CLL) is a form of leukaemia in which there 

is an excess number of poorly functioning lymphocytes in the peripheral 
blood, bone marrow and nodal tissue. It is the most common haematological 
malignancy with a highly variable prognosis: about a third of patients never 
require treatment, and in others the disease may pursue an aggressive 
course. 

• Alemtuzumab is a monoclonal antibody targeted against the cell surface 
CD52 antigen which is found extensively on the surface of all lymphocytes 
and some other cells. It is licensed for the treatment of patients with CLL 
who have been treated with alkylating agents and have failed to achieve a 
complete or partial response, or achieve only a short (< 6 month) remission 
following fludarabine therapy. 

• The efficacy of alemtuzumab has been demonstrated in several non-
comparative case series studies. In populations matching those of the 
licensed indication response rates (complete plus partial response) of 
between 31% and 54% were observed. 

• Alemtuzumab is associated with a substantial burden of adverse events. 
Adverse events can be broadly divided into acute infusion-related toxicities 
(e.g. rash, nausea, fever, rigors) and those that are secondary to its mode of 
action, resulting in prolonged immunosuppression with attendant 
susceptibility to a range of infections, and cytopenia resulting in anaemia 
and thrombocytopenia. 

• Alemtuzumab should be reserved for patients who are likely to achieve at 
least a partial response to treatment. Treatment should cease if clinical data 
suggest that a response is unlikely.  Consideration must be given to a 
patient’s life expectancy in the absence of treatment and balanced against 
their capacity to tolerate the adverse effects associated with alemtuzumab. 

• Due to the administration requirements of the drug and its specialist use, 
prescribing should be restricted to those who are specialists in the 
treatment of haematological malignancies. It is likely that treatment and 
monitoring will remain entirely within secondary care. 

• The cost for one complete course of treatment (37 separate infusions) is 
about £10,200. The median number of infusions administered in the largest 
and pivotal study was 24, corresponding to about £6,600. Hypersensitivity 
and antibiotic prophylaxis will be required at additional cost. Extensive 
monitoring for toxicity and viral reactivation will also add to the cost of 
treatment.  Administration is required thrice weekly for 12 weeks. 

• Alemtuzumab has also been investigated as first-line treatment of CLL, as a 
treatment for eliminating minimal residual disease, and in combination with 
fludarabine. In small studies, alemtuzumab has produced encouraging 
results in these scenarios. Studies specifically involving patients with p53 
gene deletions or mutations, a population with a poor response to 
conventional therapy, have demonstrated good results.  
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BACKGROUND 
Chronic lymphocytic leukaemia (CLL) is a form of leukaemia in which there is an 
excess number of poorly functioning lymphocytes in the peripheral blood, bone 
marrow and nodal tissue. The principal cause of the excess of tumour cells is failure 
of apoptosis of lymphocytes at the end of their normal lifespan.  All cases of CLL 
affect B-cells however there are several CLL-related diseases such as B-cell 
prolymphocytic leukaemia and some T-cell chronic lymphoproliferative diseases. 1

The majority of cases of CLL (70 to 80%) are incidentally identified from a routine 
blood test, and between 40 and 60% of patients are asymptomatic at diagnosis. 
Patients may also be identified in the absence of blood tests by the presence of 
enlarged lymph nodes. 1 General symptoms of CLL are tiredness, night sweats, 
weight loss, anaemia and associated symptoms, and increased susceptibility to 
infection. 1,2  Lymphocytes may accumulate in the lymph nodes and spleen, and 
patients may present with lymphadenopathy, splenomegaly, and other abdominal 
masses. 2,3  At the point of diagnosis CLL is usually widespread with some degree of 
bone marrow involvement. With the possible exception of allogeneic stem cell 
transplantation, the condition is inherently incurable although many patients die of 
unrelated or indirect causes. 1,2

CLL is reported to be the most common lymphocytic leukaemia and accounts for 
25% of all cases of leukaemia in Western countries. 4 In England in 2004 there were 
5,720 cases of leukaemia. 5 Assuming that 25% of these were CLL means that there 
were about 1,430 new cases of CLL diagnosed in 2004 indicating a crude incidence 
of approximately 3 per 100,000 per year. 1, 2, 6, 7 CLL is rare below the age of 30 
years with only 20-30% of patients presenting under the age of 55 years. 1, 2 The 
peak incidence is between 60 and 80 years and increases up to almost 50 per 
100,000 per year after the age of 70 years. 4, 6 CLL occurs more frequently in males 
at a ratio of about 2:1. 1, 2, 8

Despite recent discoveries of several novel molecular and genetic markers 8 that 
may indicate the presence and severity of CLL, it is still common practice to rely on 
established blood counts, serum screens, physical examination and 
immunophenotyping. 2, 6, 8 The most common diagnostic criteria, and those 
advocated by the British Committee for Standards in Haematology (BCSH) 2 and the 
European Society for Medical Oncology, 6 are: 

• Absolute lymphocyte count  5x109/L 
• Predominance of small, morphologically mature lymphocytes in the blood 
• Physically palpable lymph nodes or spleen or liver 
• Immunophenotyping 

Additional tests and examinations that may further aid the diagnosis or provide 
information concerning the prognosis include marrow examination, lymph node 
biopsy, fluorescence in situ hybridization analysis, computed tomography or 
ultrasound scan and, where available, identification of novel molecular markers and 
genes. 2

Two established clinical staging systems are in use to determine a prognosis (see 
appendix 1): the Rai system was introduced in 1975 9 and has since been refined, 10

and the Binet system was introduced in 1981. 11

x57703_RD&T_alem_rdtc_p2_cs  10/4/07  16:27  Page 9



NHS Alemtuzumab for Chronic Lymphocytic Leukaemia 

7                                                                     Regional Drug and Therapeutics Centre (Newcastle) 

Factors associated with a worse prognosis are: male sex, Binet stage B or C, Rai 
stage II, III or IV, atypical lymphocyte morphology, lymphocyte doubling time of less 
than 12 months, and raised serum markers. 2 Recent interest has focused on the 
identification of novel serum markers and specific gene expression. 8, 12 High levels 
of CD38 or Zeta-associated protein-70 expression on CLL cells, elevated serum 

2-microglobulin, un-mutated variable region of the immunoglobulin heavy chain 
gene, and loss or mutation of the p53 gene all confer a worse prognosis. 2, 8, 12 These 
are not yet universally advocated due to variations in measurement and unproven 
correlation with outcome. However it is widely accepted that p53 gene mutations or 
deletions are associated with resistance to standard therapies such as fludarabine, 
cyclophosphamide and chlorambucil, and rituximab. 2, 13

Treatment is not advocated for asymptomatic patients with early disease and these 
patients should be managed by observation with treatment deferred until disease 
progression. 1, 2 Where specific poor-prognostic markers have been identified in 
patients for whom treatment would not otherwise be indicated treatment should only 
be initiated as part of a clinical trial. 2  Estimates suggest that approximately one third 
of patients will never require treatment. 14 For patients with advanced or progressive 
disease treatment should be determined on an individual patient basis aiming for 
either disease/symptomatic control or long-term survival. For the former, 
chlorambucil or fludarabine is recommended and for the latter, treatment should be 
commenced with fludarabine alone, or in combination with cyclophosphamide or 
cyclophosphamide plus rituximab. Relapse is inevitable due to the progressive 
nature of the condition.  For some patients an autologous or allogeneic stem cell 
transplant may be feasible and the latter option may even be curative. Such 
procedures are normally reserved for younger patients who have failed on several 
other therapies. 1, 2

Responses to treatment are measured according to guidelines issued by the 
American National Cancer Institute (see appendix 2). 15 Responses are categorised, 
in order of decreasing benefit, as either complete response (CR), nodular partial 
response (nPR), partial response (PR), stable disease (SD) or disease progression 
(PD). Nodular partial responses are not always reported separately and are instead 
included within the partial responses.  
Alemtuzumab is a humanised IgG1 monoclonal antibody with specific activity against 
the CD52 antigen, which is densely expressed on all lymphocytes and monocytes 
but not erythrocytes, platelets or stem cells. 16, 17 Alemtuzumab binding to CD52 
causes lysis of normal and malignant B- and T-cells via complement fixation and 
antibody-dependent cell mediated cytotoxicity. 16 Ultimately alemtuzumab results in 
removal of leukaemic lymphocytes from the blood, bone marrow and spleen but it is 
less effective at clearing tumour cells from lymph nodes and extranodal masses. 17

Alemtuzumab is available commercially as MabCampath® from Schering Health 
Care Limited. It is licensed for the treatment of patients with CLL who have failed to 
achieve a CR or PR with alkylating agents or achieved only a short remission (less 
than 6 months) following treatment with fludarabine. 16
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EFFICACY 
Alemtuzumab has been investigated in several small studies in CLL patients, 
including five published non-comparative case series 18-22 that were conducted in 
multiple-treatment refractory patients, a scenario similar to the current licensed 
indication. 
The largest of these studies involved 93 CLL patients with active CLL and who had 
received  7 previous therapies including at least one alkylating agent-based 
regimen and had failed on fludarabine treatment. 18 Fludarabine failure was defined 
as failure to achieve either a PR or CR to at least one fludarabine-containing regimen 
or disease progression while on fludarabine treatment or disease progression in 
responders within six months of the last dose of fludarabine. Patients were 
predominantly male (78%) and white (92%), with a median age of 66 years (range 31 
to 86), most had Rai stage III or IV disease (76%): the median time since diagnosis 
was 6.1 years (range 0.7 to 37.0). Alemtuzumab was initially administered at 3 mg 
daily and gradually titrated upwards through 10 mg daily to 30 mg three times weekly 
for a maximum of 12 weeks. The protocol allowed for discontinuation if complete 
resolution or progression was observed at week 4 or 8, and allowed for dose 
interruptions due to haematological toxicity or grade 3 or 4 infection. Seventy per 
cent of patients completed therapy according to protocol. Thirty-three per cent of 
patients responded to alemtuzumab (2% CR, 31% PR), in 54% the disease 
remained stable with the remainder presumed to have PD (13%). The median time to 
response (n = 31) was 1.5 months and the median duration of response was 
8.7 months (range 2.5 to > 22.6 months). The median time to progression for the 
whole group was 4.7 months and 9.5 months for the responding sub-group (n = 31), 
and median survival was 16 and 32 months respectively. Several parameters were 
identified as indicators of reduced response: Rai stage IV with low platelet count, 
advanced age, bulky lymph nodes, or a World Health Organisation (WHO) 
performance status of 2 (patients required a performance status of 0 to 2 to be 
eligible for the study). 
Moreton et al treated 91 CLL patients with alemtuzumab to eradicate minimal 
residual disease, defined as the presence of less than one CLL cell per 100,000 
normal cells. 19 This definition was more stringent than the levels permitted as per 
the standard definition of a CR which allows up to 5% CLL cells (i.e. up to 5,000 per 
100,000). Patients were predominantly male (81%), with a median age of 58 years 
(range 32 to 75), had received a median of three previous drug therapies, and had a 
WHO performance status of 0 to 2 except one patient whose status was 3. Patients 
received alemtuzumab for a median period of nine weeks, initially at 3 mg daily with 
titration upwards through 10 mg daily to 30 mg three times weekly. The response 
rates according to standard definitions were CR in 35%, PR in 19%, and no 
response in 46%. Minimal residual disease was eradicated in 18 out of 91 patients 
(20%), with eight (44%) subsequently converting to minimal residual disease 
detectable at a median of 28 months. Patients in whom minimal residual disease was 
eradicated had significantly longer overall survival than other groups, with a median 
value that had not been reached compared to 41 months (95% confidence interval 
{CI} 16-66 months) in patients who achieved a CR but with detectable minimal 
residual disease, 30 months (95% CI 0-63 months) for patients with a PR and 15 
months (95% CI 10-20 months) for patients for non-responders. 
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Ferrajoli et al investigated alemtuzumab in 78 patients with advanced or refractory 
chronic lymphoproliferative disorders. 20 Most patients had a diagnosis of CLL 
(n = 42, 54%) or T-cell prolymphocytic leukaemia (n = 18, 23%) with the remainder 
consisting of patients diagnosed with B-cell prolymphocytic leukaemia (n = 3), T-cell 
lymphomas (n = 9), and others (n = 6).  Inclusion criteria required CD52 expression 
present  20% of malignant cells, a < 20 % predicted response to conventional 
therapy, and a WHO performance status of 0 to 2. Patients with CLL had a median 
age of 61 years (range 35 to 75), median time since diagnosis of 7 years (range 1 to 
24), and a median of three previous therapies (range 1 to 9). Of the CLL patients, 
55% were refractory to either alkylating agents or fludarabine, 40% were refractory to 
both, and 76% were classified as Rai stage III or IV. Alemtuzumab was titrated daily 
from 3 mg to 10 mg to 30 mg, after which patients received 30 mg three times 
weekly. Most patients received four weeks’ treatment, with 15% progressing to eight 
weeks and 13% progressing to 12 weeks of treatment. The results for all patients 
were 13% achieved a CR, 22% achieved a PR with the remainder (65%) assumed to 
have expressed either SD or PD. The corresponding results for CLL patients only 
were 5%, 26%, and 69% respectively. 
Rai et al investigated alemtuzumab in a phase II open-label study with 24 patients 
with advanced CLL previously treated with fludarabine and other chemotherapy 
regimens. 21 The primary objective was to assess the safety and efficacy of 
alemtuzumab in patients who had been previously treated with fludarabine without 
success, and with a WHO performance status of 0 or 1 and a life expectancy of at 
least 12 weeks. Patients were predominantly male (n = 15, 63%) and diagnosed with 
CLL (n = 23, with one patient diagnosed with T-cell prolymphocytic leukaemia), and 
71% had Rai stage III or IV disease. Patients were initiated on alemtuzumab 10 mg 
daily until tolerated, then increased to 30 mg daily, usually after four or five days, and 
then maintained on 30 mg three times weekly, for a maximum of 16 weeks. None of 
the patients exhibited a CR, eight (33%) exhibited a PR and six (25%) exhibited SD, 
with the remainder (42%) presumed to have PD. Of the responders 
(n = 8), the median time to response was 3.9 months with a median response 
duration of 15.4 months. The median time to disease progression was 19.6 months 
in the responding sub-group compared to 7.1 months overall, with a median survival 
time of 35.8 and 27.5 months respectively. 
McCune et al treated 18 CLL and 5 prolymphocytic leukaemia patients who were 
refractory to fludarabine or at least one other regimen respectively, with 
alemtuzumab for between four and 12 weeks. 22 Initial doses were 3 mg daily with 
rapid escalation to 30 mg three times weekly. Patients were predominantly male 
(74%) and white (78%), with a median age of 62 years (range 47 to 81), and had 
received a median of four chemotherapy regimens (range 1 to 7). The majority, 22 of 
23, had received a treatment which included fludarabine, and 14 had also received 
treatment with rituximab. Only 17 patients, 13 with CLL, were evaluable for response 
due to death, infectious complications and fatigue. Four of the 18 CLL patients (22%) 
exhibited a CR and two (11%) exhibited a PR. The results of this trial should be 
interpreted with caution due to the small number of patients involved. 
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Osterborg et al treated 29 CLL patients who had relapsed after an initial response 
(n = 8), or were refractory (n = 21) to chemotherapy, with alemtuzumab 3 or 10 mg 
daily with rapid escalation to the target dose of 30 mg three times weekly, for a 
maximum of 12 weeks. 23 Patients predominantly had Rai stage III or IV disease 
(n = 22, 76%), with a median of two or more prior chemotherapy regimens and 
median age of 57 years (range 32 to 75). One patient (4%) exhibited a CR, 11 (38%) 
exhibited a PR, 12 (41%) exhibited SD and five (17%) exhibited PD. 
Alemtuzumab has also been investigated as an earlier treatment option in patients 
who had responded (CR or PR) to initial chemotherapy 24, 25 and in first-line use. 26,27

O’Brien et al concluded that alemtuzumab achieved additional significant responses 
in patients with residual disease after chemotherapy (n = 41). 24

In a small comparative study of alemtuzumab vs. no treatment in patients who had 
responded to fludarabine with or without cyclophosphamide, at 14.4 months median 
follow-up alemtuzumab-treated patients (n = 11) had significantly longer progression-
free survival compared to no treatment (n = 10). 25 Specifically the results 
demonstrated no progression vs. mean progression-free survival of 
17.8 months respectively (95% CI 12.5 to 23.0 months, p = 0.036) although the study 
was terminated early due to severe infections in seven of 11 
alemtuzumab-treated patients. 
In first-line use alemtuzumab has been investigated in a phase II published study 
with 41 patients with symptomatic CLL, treated for 18 weeks with a target dose of 
30 mg three times weekly via the subcutaneous route. 26 Of 38 evaluable patients a 
CR was achieved by 19%, PR by 68%, SD by 8% and PD by 5%. 
In a larger comparative study of first-line alemtuzumab, reported in abstract only, 
patients were treated with intravenous alemtuzumab for up to 12 weeks (n = 149) or 
oral chlorambucil once every 28 days for up to 12 cycles (n = 148). 27 At maximum 
follow up of nearly 40 months 83% of alemtuzumab-treated patients had achieved a 
response (CR or PR) compared to 55% of chlorambucil-treated patients 
(p < 0.0001). Median progression-free survival was about 12 and 15 months 
respectively (p < 0.0001). 

ADVERSE EFFECTS 
Adverse effects occurred with a high degree of homogeneity in the relevant 
studies. 18-26 Adverse effects associated with alemtuzumab can be broadly split into 
two categories: those that occur acutely and are associated with hypersensitivity and 
infusion reactions, and those that stem from the pharmacological action of the drug, 
namely lymphopenia with resultant infections, and cytopenias. 
To counter the occurrence of infusion-related reactions all study protocols employed 
a method of dose escalation, usually initiating treatment at 3 mg daily, then 
increasing to 10 mg daily the next day and then increasing to 30 mg daily on the 
following day and if tolerated maintaining the patient on 30 mg three times weekly. In 
all but one of the trials 26 alemtuzumab was administered intravenously. All studies 
allowed the administration of an oral or intravenous antihistamine, most commonly 
diphenhydramine 18, 20-22, 24 or clemastine, 23, 25, 26 and oral paracetamol prior to 
infusion of the drug. This regimen was provided prior to each dose of 
alemtuzumab 19-21, 24 or at initiation, dose escalation and when clinically 
indicated. 18, 22, 23, 25, 26
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The participants of the study by Lundin et al also received allopurinol 300 mg daily 
for the first four weeks. 26 Concomitant use of steroids may reduce the incidence of 
infusion reactions and possibly increase the response rate although with an 
increased risk of infection. 19, 21

The MabCampath® summary of product characteristics (SPC) recommends that 
patients should be premedicated with oral or intravenous steroids 30 to 60 minutes 
prior to each infusion during dose escalation and when clinically indicated. The 
recommended premedication is hydrocortisone 100 to 200 mg, or equivalent, which 
may be reduced once dose escalation has been achieved. In addition an oral 
antihistamine, e.g. diphenhydramine 50 mg, and an analgesic, e.g. paracetamol 
500 mg, may be given. 16

In the three largest studies of alemtuzumab in CLL 18-20 the most commonly reported 
non-haematological adverse reactions were fever (85%), muscle rigor (73% – 90%), 
fever or rigors (76%), nausea (35% – 53%), nausea/vomiting (31 – 38%), 
rash/urticaria (28% – 42%), dyspnoea (31%) and hypotension (17% – 23%). The 
incidence of non-haematological adverse effects in the smaller studies 21-26 were 
very similar except in those by Wendtner (n = 11), 25 and Lundin (n = 41)   who 
reported a lower incidence of rigor (17%) and no nausea, vomiting or hypotension 
although alemtuzumab was administered subcutaneously in this study. 26

HAEMATOLOGICAL ADVERSE EFFECTS 
By its very nature and mode of action alemtuzumab will produce a degree of 
lymphopenia. In the larger studies neutropenia was reported with a frequency of 
48% – 53% 19, 20 but at greater frequency in some of the smaller studies, for example 
85% 24 and 86%. 23  Although erythrocytes and platelets do not express CD52, 16

anaemia was reported in 6% of patients in one of the larger studies 20 but at a 
greater incidence, including up to 100% 23 (only 38% had grade 3 – 4 anaemia and 
10% had pre-existing anaemia), in some smaller studies. 22, 24 Thrombocytopenia 
was reported in 73% and 81% of patients in two of the larger studies. 19, 20

Alemtuzumab is associated with a significant rate of infectious complications: in the 
larger studies infection rates were 43% – 55%. 18-20 Severe grade 3 or 4 infections 
occurred at a rate of 27%. 18 Opportunistic infections such as Pneumocystis carinii
pneumonia, aspergillosis, candidiasis, and reactivation of cytomegalovirus (CMV), 
were reported frequently in most studies, with an incidence of 12% in the largest 
study by Keating et al. 18 The small comparative study by Wendtner et al was 
terminated early due to the emergence of severe infections in seven of eleven 
alemtuzumab-treated patients. 25 By comparison, although participant numbers were 
small, the untreated group (n = 10) recorded only one episode each of grade I and II 
infections at six and 10 months post treatment respectively. 
The MabCampath® SPC recommends that anti-infective prophylaxis (for example 
co-trimoxazole twice daily three times per week, or other prophylaxis against 
Pneumocystis carinii pneumonia, and an oral anti-herpes agent such as famciclovir 
250 mg twice daily) should be initiated during therapy and continued following the 
completion of treatment until the CD4+ count has recovered or for four months if no 
CD4+ count is available. 16
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Haematological monitoring of patients is indicated and if severe haematological 
toxicity develops alemtuzumab should be discontinued until resolution. Blood 
products should be irradiated until any lymphopenia has resolved due to potential 
graft-versus-host disease in severely lymphopenic patients. If alemtuzumab-related 
autoimmune anaemia or thrombocytopenia occurs the drug should be permanently 
discontinued. 16

IMMUNOGENICITY 
None of the studies previously referred to provide any data concerning the 
emergence and consequential effects of antibodies to alemtuzumab. 18-27 However 
Hale et al specifically investigated this issue in 30 and 32 patients who had received 
intravenous and subcutaneous alemtuzumab respectively. 28 The latter group was 
actually a subset of the participants of the study by Lundin. 26 With respect to the 
group who had received intravenous drug (mean cumulative dose 873 mg, range 
179 to 2,063 mg) no alemtuzumab antibodies were detected. Two patients tested 
positive for alemtuzumab antibodies in the subcutaneous administration group (for 
20 patients with data available: mean cumulative dose 1,249 mg, range 712 to 
1,573 mg). The authors comment that previous studies on antibody responses to 
alemtuzumab, not necessarily involving leukaemia patients, have given widely 
different results with incidences of 0% in renal transplant patients (n = 12), 2% in 
lymphoid malignancies (n = 167), and 51% in rheumatoid arthritis patients 
(n = 115). 28

DOSAGE, ADMINISTRATION AND COST 
Alemtuzumab is only licensed for intravenous infusion, which should be administered 
over approximately two hours. MabCampath® is supplied as concentrate in glass vial 
each containing 30 mg in 1 ml. Undiluted solution must be stored between 2 and 
8°C, and must be protected from light even after dilution. 16

The recommended dose schedule is to start with 3 mg on day one, 10 mg on day 
two, 30 mg on day three, and 30 mg three times weekly thereafter, up to a maximum 
of 12 weeks. 16 A complete course would therefore result in 37 separate infusions 
corresponding to a cumulative dose of 1,063 mg.  
The cost of one vial, excluding VAT and locally negotiated discounts, is £274.83 thus 
a complete course will cost £10,169. 29 However in the largest study the median 
cumulative dose administered was 673 mg which corresponds to 24 doses and an 
eight-week continuous treatment period. 18 The cost of 24 doses is £6,596. The 
maximum cumulative dose administered to any patient in the largest study was 
1,106 mg which corresponds to about 40 doses; 19 patients (20%) received a 
cumulative dose > 1,000 mg. 18

Additional costs associated with alemtuzumab are the requirement for 
corticosteroids, an antihistamine and paracetamol to counter hypersensitivity 
reactions, and antibacterial and antiviral prophylaxis. The individual costs of these 
medicines, assuming that hypersensitivity prophylaxis is provided on three occasions 
at initiation and each dose escalation, are presented in Table 1. 

x57703_RD&T_alem_rdtc_p2_cs  10/4/07  16:27  Page 15



NHS Alemtuzumab for Chronic Lymphocytic Leukaemia 

13                                                                     Regional Drug and Therapeutics Centre (Newcastle) 

Table 1: Cost of associated prescribing for 12 weeks of alemtuzumab therapy 

Drug (dose) Frequency Route Total doses Total cost 
(£) 29,30

Diphenhydramine 16

(50 mg)* 
Stat, 30 mins prior to 
infusion of alemtuzumab Oral 3 0.48

Paracetamol 16

(500 mg)* 
Stat, 30 mins prior to 
infusion of alemtuzumab Oral 3 0.01

Hydrocortisone 16

(100 mg) 
Stat, prior to infusion of 
alemtuzumab Intravenous 3 2.69

Co-trimoxazole 16

(480 mg) 
Twice daily, three times 
per week Oral 126 18.68

Aciclovir 19

(200 mg) Twice daily Oral 294 10.00

Famciclovir 16

(250 mg) Twice daily Oral 294 1,636.69

Valaciclovir 20

(500 mg) Once daily Oral 147 206.85

* In practice chlorphenamine 4 mg and paracetamol 1 g is a more likely combination (cost neutral). 

The cost of additional supportive therapy may vary between about £32 and £1,659 
depending on the choice of anti-herpetic prophylaxis. The costs in Table 1 assume 
that prophylactic treatment is provided for a 12-week treatment period and for a 
median of two months thereafter (i.e. 21 weeks in total) 16 whereas in the largest 
study the median number of doses correspond to about eight weeks of continuous 
therapy; 18 therefore the actual cost may be reduced by a shorter treatment period. 
CMV reactivation is a common complication of alemtuzumab therapy with an 
estimated incidence of between 4 and 29%. Once-weekly screening is 
recommended (at additional cost) and where reactivation is detected costs will result 
from use of additional hospital resources and substantial drug costs due to treatment 
with ganciclovir or valganciclovir. 31 For example a two-week course of oral 
valganciclovir 900 mg twice daily costs about £1,000. 30 Longer treatment periods or 
repeated courses may be required.  31

Other costs associated with alemtuzumab therapy include repeated day case 
admission to receive the drug.  This cost has been estimated at £84 per visit 32 and 
will therefore add £3,024 to the cost of a full course of treatment, or £1,932 for a 
median of 23 additional visits. 18  There are also monitoring requirements, for 
example the BCSH recommend weekly monitoring for CMV, 2 and other sources 
advocate monitoring of tumour levels during treatment 33 and CD52 expression prior 
to re-treatment. 16 Other costs will arise from the treatment of complications such as 
established infection or troublesome adverse effects. 
There are no reliable data concerning the prevalence of CLL. 34 Data taken from a 
bespoke assessment of the incidence and treatment of CLL in the UK estimated the 
prevalence of CLL in 2007 to be 9,070, with 5,713 patients under observation only, 
1,901 receiving first-line treatment, 892 receiving second-line treatment and 564 
receiving subsequent treatment. 35
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Taking into consideration differences in practice and choice, the authors determined 
the total number of patients in the UK eligible for alemtuzumab to be 291, or 3.2% of 
all affected patients. 
Taking the figure of 3.2% and combining this with a crude prevalence of CLL of 
15 per 100,000 population results in an alemtuzumab-eligible population of about 
0.5 per 100,000 per annum. The drug cost associated with this is £5,085 per 100,000 
population per annum for a full course of treatment, or £3,300 per 100,000 
population per annum for a median of 24 doses. With the inclusion of additional costs 
for prophylactic drug therapy and hospital admissions the costs are £6,613 and 
£4,280 respectively. Actual costs will be greater still due to treatment of infective 
complications. 

PLACE IN TREATMENT 
The published evidence concerning alemtuzumab in refractory/relapsed CLL patients 
amounts to several small non-comparative, single-arm, case series. A randomised 
controlled trial in this setting is not feasible because an acceptable comparator has 
not been identified and non-treatment would be considered unethical. 3 Nonetheless, 
alemtuzumab has demonstrated good response rates in patients for whom there 
would normally be no alternative treatment, and survival was significantly increased 
in patients who did respond to treatment compared to those who did not respond. 
However alemtuzumab’s adverse effect profile is considerable with antibiotic 
prophylaxis required during therapy and for a minimum of six months after. 2

CLL is frequently associated with bacterial and viral infections, which affect about 
80% of patients and are the cause of death in up to 60% of cases. 3 Therefore 
patients who have already received previous immunosuppressant therapies, as had 
the patients in most of the relevant studies, 18-23 already experience a high infection 
rate, with up to 50% of patients experiencing recurrent infections. 36 Antibiotic 
prophylaxis and treatment will add to the overall cost of therapy and is associated 
with adverse effects itself, a factor that may further compromise quality of life. Other 
factors directly related to alemtuzumab that have the potential to adversely affect 
quality of life include the requirement to attend a clinic three times a week to receive 
the drug over a period of no less than two hours, “first-dose” flu-like symptoms, 
prolonged lymphopenia with a subsequent increased risk of opportunistic infections 
and viral reactivation (e.g. CMV), and transient cytopenias. Haematological adverse 
events are predictable, manageable and reversible. 37 Evidence suggests that 
subcutaneous administration may reduce the incidence of non-haematological 
adverse events however alemtuzumab is only licensed for intravenous administration 
although a license permitting subcutaneous administration is expected in 
2008. 26, 37, 38 No published data concerning the impact of alemtuzumab treatment on 
quality of life were identified. 
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The results from some of the relevant studies 18, 19 suggest that alemtuzumab may 
be most effective for specific patient sub-groups, e.g. patients with less lymph node 
involvement, better performance status, and less advanced disease. Sufficiently 
powered clinical studies, preferably randomised controlled trials if ethical issues can 
be resolved, are required to accurately identify the patient and disease 
characteristics that lend themselves to clinical responses with alemtuzumab. The 
BCSH recommend alemtuzumab only for patients without bulky lymphadenopathy. 2

Accurate targeting of therapy will prevent unnecessary harm to some patients and 
enable resources to be redirected for the benefit of others. 

Once treatment with alemtuzumab has commenced haematological changes quickly 
become apparent. Identifying non-responders earlier in treatment may minimise 
toxicity, improve patient quality of life, and reduce overall expenditure. A recent study 
identified patients with a peripheral B-cell count > 0.001 x 109/L at week two and with 
less than one logarithmic depletion of circulating B cells between weeks two and four 
as correlating with a poor or absent treatment response. 33

Alemtuzumab should be reserved for patients who are likely to achieve at least a 
partial response to treatment. If during treatment clinical data suggest that a 
response is unlikely, treatment should be ceased without delay. 
Consideration must be given to a patient’s life expectancy in the absence of 
treatment and balanced against their capacity to withstand the likely adverse effects 
associated with alemtuzumab. 

ARRANGEMENTS FOR PRESCRIBING 
Due to the administration requirements of the drug and its specialist use, prescribing 
should be restricted to those who are specialists in the treatment of haematological 
malignancies. It is likely that treatment and monitoring will remain entirely within 
secondary care. 

FUTURE DEVELOPMENTS 
In the treatment of CLL alemtuzumab has produced encouraging results in studies 
where it has been used as first-line treatment 26, 27 and in eliminating minimal residual 
disease. 19 It has also been studied in combination with fludarabine in a small 
number of patients with excellent response rates reported. 39, 40

Patients with p53 gene deletions and mutations have lower response rates to 
conventional treatments, such as fludarabine, cyclophosphamide and chlorambucil, 
and rituximab. Alemtuzumab has demonstrated good response rates in these 
patients. 13, 27, 41
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). 
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t b
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 b
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w
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