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A B S T R A C T

Background

Chronic lymphocytic leukaemia (CLL) accounts for 25% of all leukaemias and is the most common lymphoid malignancy in Western
countries. Standard treatment   includes mono- or poly-chemotherapies. Nowadays, monoclonal antibodies are added, especially
alemtuzumab and rituximab. However, the impact of these agents remains unclear, as there are hints of an increased risk of severe
infections.

Objectives

To assess alemtuzumab compared with no further therapy, or with other anti-leukaemic therapy in patients with CLL.

Search methods

We searched CENTRAL and MEDLINE (from January 1985 to November 2011), and EMBASE (from 1990 to 2009) as well as conference
proceedings for randomised controlled trials (RCTs). Two review authors (KB, NS) independently screened search results.

Selection criteria

We included RCTs comparing alemtuzumab with no further therapy or comparing alemtuzumab with anti-leukaemic therapy such as
chemotherapy or monoclonal antibodies in patients with histologically-confirmed B-cell CLL. Both pretreated and chemotherapy-naive
patients were included.

Data collection and analysis

We used hazard ratios (HR) as an e"ect measure for overall survival (OS) and progression-free survival (PFS) and risk ratios (RRs) for
response rates, treatment-related mortality (TRM) and adverse events. Two review authors independently extracted data and assessed
the quality of trials.

Main results

Our search strategies led to 1542 potentially relevant references. Of these, we included five RCTs involving 845 patients. Overall, we judged
the quality of the five trials as moderate. All trials were reported as randomised and open-label studies. However, two trials were published
as abstracts only, therefore, we were unable to assess the potential risk of bias for these trials in detail. Because of the small number of
studies in each analysis (two), the quantification of heterogeneity was not reliable.

Two trials (N = 356) assessed the e"icacy of alemtuzumab compared with no further therapy. One trial (N = 335), reported a statistically
significant OS advantage for all patients receiving alemtuzumab (HR 0.65 (95% confidence interval (CI) 0.45 to 0.94; P = 0.021). However,
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no improvement was seen for the subgroup of patients in Rai stage I or II (HR 1.07; 95% CI 0.62 to 1.84; P = 0.82). In both trials, the complete
response rate (CRR) (RR 2.61; 95% CI 1.26 to 5.42; P = 0.01) and PFS (HR 0.58; 95% CI 0.44 to 0.76; P < 0.0001) were statistically significantly
increased under therapy with alemtuzumab. The potential heterogeneity seen in the forest plot could be due to the di"erent study designs:
One trial evaluated alemtuzumab additional to fludarabine as relapse therapy; the other trial examined alemtuzumab compared with no
further therapy for consolidation aPer first remission.There was no statistically significant di"erence for TRM between both arms (RR 0.57;
95% CI 0.17 to 1.90; P = 0.36). A statistically significant higher rate of CMV reactivation (RR 10.52; 95% CI 1.42 to 77.68; P = 0.02) and infections
(RR 1.32; 95% CI 1.01 to 1.74; P = 0.04) occurred in patients receiving alemtuzumab. Seven severe infections (64%) in the alemtuzumab arm
in the GCLLSG CLL4B study led to premature closure.

Two trials (N = 177), evaluated alemtuzumab versus rituximab. Neither study reported OS or PFS. We could not detect a statistically
significant di"erence for CRR (RR 0.85; 95% CI 0.67 to 1.08; P = 0.18) or TRM (RR 3.20; 95% CI 0.66 to 15.50; P = 0.15) between both arms.
However, the CLL2007FMP trial was stopped early due to an increase in mortality in the alemtuzumab arm. More serious adverse events
occurred in this arm (43% versus 22% (rituximab), P = 0.006).

One trial (N = 297), assessed the e"icacy of alemtuzumab compared with chemotherapy (chlorambucil). For this trial, no HR is reported
for OS. Median survival has not yet been reached, 84% of patients were alive in each arm at the data cut-o" or at the last follow-up date
(24.6 months). The TRM between arms shows no statistical significant di"erence (0.6% versus 2.0%; P = 0.34). Alemtuzumab statistically
significantly improves PFS (HR 0.58; 95% CI 0.43 to 0.77; P = 0.0001), time to next treatment (23.3 compared with 14.7 months; P = 0.0001),
ORR (83.2% versus 55.4%; P < 0.0001), CRR (24.2% versus 2.0%; P < 0.0001), and minimal residual disease rate (7.4% versus 0%; P = 0.0008)
compared with chlorambucil. Statistically, significantly more asymptomatic (51.7% versus 7.4%) and symptomatic cytomegalovirus (CMV)
infections (15.4% versus 0%) occurred in the patients treated with alemtuzumab.

Authors' conclusions

In summary, the currently available evidence suggests an OS, CRR and PFS benefit for alemtuzumab compared with no further therapy,
but an increased risk for infections in general, CMV infections and CMV reactivations. The role of alemtuzumab versus rituximab still
remains unclear, further trials with longer follow-up and overall survival as primary endpoint are needed to evaluate the e"ects of both
agents compared with each other. Alemtuzumab compared with chlorambucil seems to be favourable in terms of PFS, but a longer follow-
up period and trials with overall survival as primary endpoint are needed to determine whether this e"ect will translate into a survival
advantage.

P L A I N   L A N G U A G E   S U M M A R Y

The role of the monoclonal antibody alemtuzumab for treatment of people with chronic lymphocytic leukaemia

Chronic lymphocytic leukaemia (CLL) is a cancer and accounts for 25% of all leukaemias. The disease is the most common cancer of the
lymphatic system in Western countries and is characterised by a highly variable clinical course and prognosis. Some patients may have
minimal or no symptoms for many years with a normal life expectancy, without requiring treatment. Others are symptomatic at diagnosis
or early thereaPer and can experience infectious and autoimmune complications, leading to a reduced lifespan. Standard treatment
includes chemotherapy with one or more agents. Nowadays monoclonal antibodies are added, especially alemtuzumab and rituximab.
However, the impact of these agents remains unclear, as there were hints for increased overall survival, but also risk for severe infections in
non-randomised trials. In this systematic review we summarised and analysed the evidence from randomised controlled trials (RCTs) on
e"icacy and safety of alemtuzumab in the treatment of CLL. We searched several important medical databases such as CENTRAL, MEDLINE
and EMBASE and found five RCTs fulfilling our pre-defined inclusion criteria. We included trials that compared alemtuzumab with no further
therapy or with anti-cancer therapy in newly-diagnosed or relapsed patients with CLL. In total, 845 patients were treated within the five
trials.

Two trials assessed whether alemtuzumab is favourable compared with no further therapy. One trial reported data on overall survival,
showing a significant advantage for those patients receiving additional alemtuzumab. The time without progression was statistically
significantly improved in both trials with alemtuzumab, but more patients had an infection, especially a virus infection (cytomegalovirus
infection). Because of severe infections, one trial was closed prematurely.

Two trials evaluated alemtuzumab versus rituximab. Neither study reported data on survival or survival without a relapse of the disease.
We found no statistically significant di"erences for response to therapy or for deaths during study treatment. One trial was stopped early
due to an increase in mortality in the alemtuzumab arm.

In the fiPh trial alemtuzumab was compared with chemotherapy (chlorambucil). In this trial no di"erence in survival could be detected
until the last publication of the study. Alemtuzumab statistically significantly improves the survival without a relapse, the time to anti-
cancer treatment for relapse, and the response rate. Again, more infections occurred in the patients treated with alemtuzumab, especially
infections with the cytomegalovirus that could lead to lung and retina infections.

In summary, the currently available evidence suggests an survival advantage for alemtuzumab compared with no further therapy, but an
increased risk for infections in general and for cytomegalovirus.
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S U M M A R Y   O F   F I N D I N G S

 

Summary of findings for the main comparison.   Anti-leukaemic therapy plus alemtuzumab versus anti-leukaemic therapy alone (anti-leukaemic
therapy identical in both groups; unconfounded) for chronic lymphocytic leukaemia

Anti-leukaemic therapy plus alemtuzumab versus anti-leukaemic therapy alone (anti-leukaemic therapy identical in both groups; unconfounded) for chronic lym-
phocytic leukaemia

Patient or population: patients with chronic lymphocytic leukaemia 
Settings: 
Intervention: Anti-leukaemic therapy plus alemtuzumab versus anti-leukaemic therapy alone (anti-leukaemic therapy identical in both groups; unconfounded)

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Control Anti-leukaemic therapy plus alemtuzum-
ab versus anti-leukaemic therapy alone
(anti-leukaemic therapy identical in both
groups; unconfounded)

Relative effect 
(95% CI)

No of Partici-
pants 
(studies)

Quality of the
evidence 
(GRADE)

Comments

Moderate riskOverall survival

(median 2 years) 250 per 1000 171 per 1000

(121 to 237)

HR 0.65 
(0.45 to 0.94)

335 
(1 study)

⊕⊕⊕⊝ 

moderate 1
 

Moderate riskProgression free
survival (median 2
years) 500 per 1000 345 per 1000

(278 to 430)

HR 0.61 
(0.47 to 0.81)

356 
(2 studies)

⊕⊕⊝⊝ 

low 2,3

 

Study populationTreatment related
mortality

40 per 1000 23 per 1000 
(7 to 75)

RR 0.57 
(0.17 to 1.9)

356 
(2 studies)

⊕⊕⊕⊝ 

moderate 2
 

Study populationCytomegalovirus
reactivation

10 per 1000 105 per 1000

(14 to 777)

RR 10.52 
(1.42 to 77.68)

350 
(2 studies)

⊕⊕⊕⊕ 

high 2,4
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Study populationComplete response
rate

51 per 1000 133 per 1000 
(64 to 276)

RR 2.61 
(1.26 to 5.42)

356 
(2 studies)

⊕⊕⊝⊝ 

low 2,3

 

Study populationInfections (all
grades)

331 per 1000 437 per 1000 
(335 to 577)

RR 1.32 
(1.01 to 1.74)

356 
(2 studies)

⊕⊕⊝⊝ 

low 2,3

 

Study populationSerious adverse
events

234 per 1000 314 per 1000 
(223 to 443)

RR 1.34 
(0.95 to 1.89)

350 
(2 studies)

⊕⊕⊕⊝ 

moderate 2
 

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 
CI: Confidence interval; RR: Risk ratio; HR: Hazard ratio;

GRADE Working Group grades of evidence 
High quality: Further research is very unlikely to change our confidence in the estimate of effect. 
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate. 
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate. 
Very low quality: We are very uncertain about the estimate.

1One trial only
2 One trial stopped early due to high incidence of CMV reactivation in alemtuzumab arm; two of 23 patients randomised refused initiation of study treatment aPer randomisation
and were excluded from analysis (no ITT analysis)
3 Heterogeneity between trials
4 Large e"ect
 
 

Summary of findings 2.   Anti-leukaemic therapy with alemtuzumab versus anti-leukaemic therapy without alemtuzumab (anti-leukaemic therapy
not identical in both groups, confounded) for chronic lymphocytic leukaemia

Anti-leukaemic therapy with alemtuzumab versus anti-leukaemic therapy without alemtuzumab (anti-leukaemic therapy not identical in both groups, confound-
ed) for chronic lymphocytic leukaemia

Patient or population: patients with chronic lymphocytic leukaemia 
Settings: 
Intervention: Anti-leukaemic therapy with alemtuzumab versus anti-leukaemic therapy without alemtuzumab (anti-leukaemic therapy not identical in both groups, con-
founded)
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Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Control Anti-leukaemic therapy with alemtuzumab
versus anti-leukaemic therapy without alem-
tuzumab (anti-leukaemic therapy not identi-
cal in both groups, confounded)

Relative effect 
(95% CI)

No of Partici-
pants 
(studies)

Quality of the
evidence 
(GRADE)

Comments

Overall survival
not reported

See comment See comment Not estimable - See comment Neither study pro-
vided data with re-
gard to this out-
come.

Progression free
survival

not reported

See comment See comment Not estimable - See comment Neither study pro-
vided data with re-
gard to this out-
come.

Study populationTreament related
mortality

22 per 1000 70 per 1000 
(15 to 341)

RR 3.2 
(0.66 to 15.5)

177 
(2 studies)

⊕⊕⊝⊝ 

low1,2

 

Study populationComplete re-
sponse rate

655 per 1000 557 per 1000 
(439 to 707)

RR 0.85 
(0.67 to 1.08)

170 
(2 studies)

⊕⊕⊕⊝ 

moderate 1
 

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 
CI: Confidence interval; RR: Risk ratio;

GRADE Working Group grades of evidence 
High quality: Further research is very unlikely to change our confidence in the estimate of effect. 
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate. 
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate. 
Very low quality: We are very uncertain about the estimate.

1 One trial stopped prematurely due to an increase in mortality in the alemtuzumab arm.
2 Few events were observed for this outcome, leading to a wide confidence intervals.
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B A C K G R O U N D

Description of the condition

Chronic lymphocytic leukaemia (CLL) accounts for 25% of all
leukaemias and is the most common lymphoid malignancy in
Western countries (Chiorazzi 2005). The disease is characterised by
a highly variable clinical course and prognosis. Some patients may
have minimal or no symptoms for many years with a normal life
expectancy, without requiring treatment. Others are symptomatic
at diagnosis or early thereaPer. They experience infectious or
autoimmune complications and may die of drug-resistant disease
much earlier than the normal life expectancy.

The extent of the disease is reflected by enlargement of lymph
nodes, liver, and spleen; a raised lymphocyte count in the blood;
and a degree of impairment of normal haematopoiesis. These
variables can be used to define the di"erent stages of the disease.
The two most widely used staging systems, proposed by Rai et
al and Binet and co-workers, discriminate between early (Rai 0;
Binet A), intermediate (Rai I,II; Binet B), and advanced (Rai III/
IV; Binet C) disease with substantial di"erences in clinical course
and long-term survival. However, these clinical staging systems are
oPen of limited prognostic value at diagnosis, when most patients
are in the early stages of the disease (Binet 1981; Hallek 2008;
Rai 1975). Recently, other prognostic factors have been identified
which distinguish better between more and less active forms of
the disease. In particular, patients with a 17p deletion have an
aggressive form of the disease with a median survival of less than
one year (Dohner 2000).

Most patients with CLL are treated when they have an
advanced stage of the disease, when they are symptomatic or
have haematopoietic insu"iciency. Standard treatment options
include monotherapy with chlorambucil, bendamustine, or purine
analogues (fludarabine, pentostatine); polychemotherapies with
cyclophosphamide, doxorubicin, vincristine, and prednisolone
(CHOP); cyclophosphamide, vincristine, with prednisolone (COP);
or fludarabine with cyclophosphamide (FC). During the last
few years, the addition of monoclonal antibodies (moAbs) to
chemotherapy or antibody monotherapy has moved into the focus
of interest.

While fludarabine leads to higher response rates and
longer progression-free survival (PFS) compared with other
monotherapies, CHOP, or COP do not improve the overall survival
(OS), as shown in a Cochrane Review (Steurer 2006). The same
is true for the combination of fludarabine and cyclophosphamide
compared with fludarabine alone in randomised trials (Eichhorst
2006; Flinn 2007). So far, there are no randomised data showing
an impact on OS for the various treatment options. On the other
hand, patients with CLL are at increased risk of infections and
infectious complications, including death. This may be related to
the disease itself, the consequences of therapy, or both. Indeed,
infections are more pronounced with treatments leading to longer
PFS (for example fludarabine, or the combination of fludarabine
with cyclophosphamide) (Hallek 2008).

Monoclonal antibodies against surface proteins expressed in CLL
cells may allow a more targeted therapy for CLL. Examples
are alemtuzumab, directed against CD52; rituximab (anti-CD20);
ofatumumab (anti-CD20); and lumiliximab (anti-CD23). Both
alemtuzumab and rituximab have shown improved PFS compared

with treatment without antibodies (Hallek 2008a; Hillmen 2007).
In a retrospective analysis comparing FC with FC-rituximab (FCR),
Wierda et al showed a possible benefit on OS (Wierda 2006). A
benefit for OS was also shown for relapsed or refractory patients
with minimal residual disease (MRD) negativity aPer alemtuzumab
treatment (Moreton 2005). This review is part of a series of reviews
examining the role of monoclonal antibodies in CLL (for the role of
rituximab in patients with CLL see (Weingart 2009)).

Description of the intervention

In a first small phase II trial, treatment of 93 fludarabine refractory
patients with alemtuzumab resulted in an overall response rate
(ORR) of 33% and a median OS of 16 months (32 months OS
for patients who responded) (Keating 2002). Results seemed to
improve when combining alemtuzumab with chemotherapy in
other phase II trials for relapsed and refractory patients (Elter 2005;
Wierda 2005).

A recently published randomised controlled trial (RCT) comparing
alemtuzumab with chlorambucil in the first-line therapy of patients
with CLL showed a significantly improved PFS (hazard ratio (HR) log
rank 0.58 confidence interval (CI): 0.43 to 0.77) (Hillmen 2007). The
OS aPer a median follow-up of 24.6 months showed no di"erence,
with 84% of participants surviving in each arm. Patients receiving
chlorambucil did not have cytomegalovirus (CMV) infections with
symptoms but 15.6% of patients receiving alemtuzumab had
symptomatic PCR-positive CMV infections. Based on similar results,
screening for asymptomatic CMV infections and prophylactic
treatment of CMV has been advocated (Thursky 2006).

Patients in complete or partial remission aPer first-line
chemotherapy with either fludarabine or fludarabine plus
cyclophosphamide were randomised to alemtuzumab or no
intervention. At 21.4 months median follow-up, patients receiving
alemtuzumab showed a significant longer PFS (no progression
versus 24.7 months, P = 0.036). However, this trial was stopped
early due to severe toxicity and infectious complications in
the alemtuzumab group (Wendtner 2004). Further randomised
studies evaluating the e"ectiveness of alemtuzumab alone or
in combination with chemotherapy are currently underway (see
Ongoing studies).

How the intervention might work

The new age of cancer therapy started in 1975, when hybridoma
technology led to the development of monoclonal antibodies.
These antibodies, applied as a single-agent or combination
therapy, attempt to improve anti-tumour activities or decrease the
treatment-associated toxicity on the basis of a targeted therapy.
One of these antibodies is alemtuzumab (drug name e.g. Campath,
MabCampath), a humanised antibody specific for CD52, a surface
protein present on CLL B-cells as well as normal B and T-cells
(Wierda 2005). Alemtuzumab was approved by the FDA for CLL in
2001 and is also successfully used in patients with multiple sclerosis
(Coles 2011).

Why it is important to do this review

Based on published trials, alemtuzumab may be an e"ective
treatment option for patients with CLL with possible benefits
on OS (Moreton 2005). On the other hand, there are serious
side e"ects and the non-randomised design of most of the trials
may introduce biases that can overestimate the benefit of these

Alemtuzumab for patients with chronic lymphocytic leukaemia (Review)
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new therapeutic agents (Flynn 2007). At this stage, no systematic
review or meta-analysis of alemtuzumab in patients with CLL
is available. We are aiming to obtain more evidence regarding
the clinical benefit (OS, PFS, response rate) and the therapy-
related risks (treatment-related mortality (TRM), adverse events),
by systematically analysing the reliability and validity of the data
and by considering only RCTs for our review. If this is reasonable,
we will summarise these results in a meta-analysis and re-evaluate
the use of alemtuzumab in the treatment of CLL. Our review is
intended to contribute to decision support for e"ective treatment
strategies with the best balance between benefits and harms for the
individual patient.

O B J E C T I V E S

The objectives of this review are to assess and summarise the
evidence on e"icacy and safety of alemtuzumab in the treatment of
CLL, both in newly diagnosed and relapsed patients.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We only considered RCTS. We included both full-text and abstract
publications, if su"icient information was available on study
design, characteristics of participants, interventions and outcomes.

Types of participants

We included trials on patients with histologically confirmed B-cell
CLL. We included trials with both pretreated and chemotherapy-
naive patients. If we had found trials with mixed populations, i.e.
patients with di"erent haematological malignancies, we would
only have used the data from the CLL subgroups. If subgroup data
for patients with CLL had not have been provided (aPer contacting
the authors of the trial), we would have excluded the trial if less than
80% of patients had CLL.

Types of interventions

We included RCTs evaluating alemtuzumab alone or in
combination with chemotherapy as primary treatment,
maintenance treatment, or treatment in refractory patients. We
considered di"erent treatment approaches for CLL considered
as the control group, including conventional therapy such
as fludarabine or chlorambucil monotherapy, fludarabine in
combination with other chemotherapeutic agents, or another
antibody therapy.

We considered trials of alemtuzumab in designs where the only
di"erence between the treatment and control arms is the addition
of alemtuzumab and in designs where there are additional
di"erences between the treatment arms. We also considered dose
comparison studies of alemtuzumab.

We examined the following types of comparisons:

1. anti-leukaemic therapy with alemtuzumab versus anti-
leukaemic therapy alone (anti-leukaemic therapy identical in
both groups);

2. anti-leukaemic therapy with alemtuzumab versus anti-
leukaemic therapy without alemtuzumab (anti-leukaemic
therapy not identical in both groups);

3. alemtuzumab versus anti-leukaemic therapy.

We would have examined di"erent dosages or time schedules of
alemtuzumab, but we did not identify any trial fulfilling these
criteria.

Types of outcome measures

Primary outcomes

Overall survival (OS); defined as the time interval from random
treatment assignment/entry into the study to death from any cause
or to last follow-up.

Secondary outcomes

We analysed the following outcomes as secondary outcomes:

• progression-free survival (PFS);

• time to next treatment;

• treatment-related mortality (TRM);

• complete response rate (CRR);

• overall response rate (ORR);

• minimal residual disease (MRD);

• adverse events;

• number of patients discontinuing the study because of drug-
related adverse events.

Search methods for identification of studies

Electronic searches

We adapted the search strategies suggested in the Cochrane
Handbook for Systematic Reviews of Interventions (Lefebvre 2011).
No language restriction was applied to reduce the language bias.

Bibliographic databases

• Cochrane central register of controlled trials (CENTRAL) (The
Cochrane Library 2011, Issue 11), search strategy see Appendix 1;

• Ovid MEDLINE (1990 to 18.11.2011), search strategy see
Appendix 2;

• Ovid EMBASE (1990 to 20.03.2009), search strategy see Appendix
3.

Conference proceedings

We searched conference proceedings of relevant conferences of the
following societies for the years they were not included in CENTRAL:

• American Society of Clinical Oncology (ASCO) (2009; 2010);

• American Society of Haematology (ASH) (2009; 2010);

• European Haematology Association (EHA) (2009; 2010);

• European Society of Medical Oncology (ESMO) (2010).

Electronic search in databases of ongoing trials

• We searched the metaRegister of Controlled Trials (mRCT) to
identify ongoing trials (www.clinicaltrials.gov).

Searching other resources

We handsearched references:

• references of all identified trials, relevant review articles;

• current treatment guidelines (www.g-i-n.net).

Alemtuzumab for patients with chronic lymphocytic leukaemia (Review)
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Institutions

We searched the websites of relevant institutions, agencies (for
example, the Food and Drug Administration (FDA (www.fda.gov)),
organisations (CLL study groups), and the pharmaceutical
company (Genzyme Oncology) for completed and ongoing studies.

Personal contacts

We contacted the authors of relevant studies for unpublished
material.

Data collection and analysis

Selection of studies

Two review authors (NS, KB) independently screened the results
of the search strategies for eligibility for this review by reading
relevant abstracts. In case of disagreement, we obtained the full-
text publication (Higgins 2011). If no consensus had been reached,
we would have asked a third review author to give his or her
opinion, but this procedure was not necessary.

We documented the study selection process in a flow chart as
recommended in the PRISMA statement (Moher 2009) showing the
total numbers of retrieved references and the numbers of included
and excluded studies.

Data extraction and management

Two review authors (NS, KB) independently extracted the
data according to the guidelines proposed by The Cochrane
Collaboration (Higgins 2011). We would have contacted the authors
of individual studies for additional information, but it was not
required. We used a standardised data extraction form containing
the following items:

• general information: study ID; author; title; journal; publication
date; citation and contact details of primary or corresponding
authors; sources of funding;

• study characteristics: design; objectives and duration of
the study; source of participants; number of participating
centres; inclusion and exclusion criteria; sample size; treatment
allocation; comparability of groups; subgroup analysis;
statistical methods; power calculations; compliance with
assigned treatment; length of follow-up;

• participant characteristics: age; sex; ethnicity; setting; number
of participants recruited/ randomised/ evaluated; additional
diagnoses; stage of the disease; numbers of participants lost
to follow-up; drop outs (percentage in each arm) with reasons;
protocol violations; previous treatments; prognostic factors;

• interventions: setting; dose and duration of alemtuzumab; type,
dosage and duration of chemotherapy (number of cycles);
administration route; supportive treatment; compliance to
interventions; additional interventions given; any di"erence
between interventions;

• outcomes: OS; PFS; response rate; time to next treatment;
TRM; minimal residual disease rate; adverse events; number
of patients discontinuing the study because of drug-related
adverse events; number of patients evaluated for primary
outcomes; number of patients evaluated for secondary
outcomes; length of follow-up for survival endpoints;, and
definitions for the outcomes.

We used both full-text versions and abstracts including additional
information (for example slides) of eligible studies to retrieve the
data. We extracted trials reported in more than one publication
on one form only. Where these sources did not provide su"icient
information, we had planned to contact the authors for additional
details, however, this was not necessary.

Assessment of risk of bias in included studies

To assess quality and risk of bias, we used a questionnaire
(validity assessment form) containing the items as suggested in the
Cochrane Handbook for Systematic Reviews of Interventions (Higgins
2011a):

• sequence generation;

• allocation concealment;

• blinding (participants, personnel, outcome assessors);

• incomplete outcome data;

• selective outcome reporting;

• other sources of bias.

For every criterion, we made a judgement using one of three
categories:

• 'Low risk': if the criterion is adequately fulfilled in the study, i.e.
the study is at a low risk of bias for the given criterion;

• 'High risk': if the criterion is not fulfilled in the study, i.e. the study
is at high risk of bias for the given criterion;

• 'Unclear': if the study report does not provide su"icient
information to allow for a judgement of 'Yes' or 'No' or if the risk
of bias is unknown for one of the criteria listed above.

Measures of treatment e<ect

We estimated treatment e"ect measures of individual studies as
relative e"ect measures (risk ratio (RR)) with 95% confidence
intervals (CI) for dichotomous data. For survival data, we estimated
treatment e"ects of individual studies as hazards ratios (HR) using
the methods described by Parmar (Parmar 1998) and Tierney
(Tierney 2007).

Dealing with missing data

As suggested in Chapter 16 of the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011b), there are many
potential sources of missing data which have to be taken into
account: at study level, at outcome level, and at summary data
level. Firstly, it is important to distinguish between "missing at
random" and "not missing at random".

We contacted the original investigator to request missing data.
We performed sensitivity analysis to assess how sensitive results
were to reasonable changes in the assumptions that we made. We
addressed the potential impact of missing data on the finding of the
review in the discussion.

Assessment of heterogeneity

Because of the small number of studies in each analysis (two), the
quantification of heterogeneity is not reliable, since the confidence
interval is huge. In meta-analyses with more trials, we would have
assessed heterogeneity of treatment e"ects between trials using a
Chi2 test with a significance level at P < 0.1. In that case, we would
have used the I2 statistic to quantify possible heterogeneity (I2 >
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30% moderate heterogeneity, I2 > 75% considerable heterogeneity)
(Deeks 2011). We explored potential causes of heterogeneity by
sensitivity and subgroup analyses where possible.

Assessment of reporting biases

In a meta-analysis with more than 10 trials, we would have explored
potential reporting bias by generating a funnel plot and statistically
testing this by conducting a linear regression test (Sterne 2011). A P
value less than 0.1 would have been considered significant for this
test. However, we only included five trials so this test was not done.

Data synthesis

We performed analyses according to the recommendations of
Chapter 9 of the Cochrane Handbook for Systematic Reviews of
Interventions (Deeks 2011). We used aggregated data for analysis.
For statistical analysis, we entered data into the Cochrane statistical
package Review Manager (RevMan) 5.1. One review author (NS)
entered data into RevMan soPware and a second review author
(KB) checked it for accuracy. We performed meta-analyses using
a fixed-e"ect model (generic inverse variance method for survival
data outcomes and Mantel-Haenszel method for dichotomous data
outcomes). With more included trials, we would have used the
random-e"ects model in terms of sensitivity analyses.

If appropriate, we calculated the number needed to treat to benefit
and the number needed to treat to harm.

We used the soPware GRADEpro 3.2 to create 'Summary of Finding'
tables as suggested in the Cochrane Handbook for Systematic
Reviews of Interventions (Schünemann 2011).

Subgroup analysis and investigation of heterogeneity

Because of the small number of studies in each analysis and missing
subgroup data, it was not possible to explore heterogeneity in
full detail. We would have taken the following parameters into
consideration for subgroup analyses as there is some evidence that

these parameters could cause heterogeneity, but the study authors
did not provide subgroup data:

• age (e.g. adults < 50 years versus adults ≥ 50 years);

• stage of disease;

• influence of prognostic factors; e.g. 11q- or 17p-deletion.

We evaluated the following parameters in subgroup analyses:

• di"erent treatment approaches (e.g. combination with
chemotherapy or not);

• di"erent alemtuzumab approaches (e.g. primary therapy,
maintenance or relapse).

Sensitivity analysis

We assessed robustness of the overall results by sensitivity analysis
with respect to the quality and design of trials. Due to the low
number of trials included in each analysis (two), we evaluated the
influence of full-text versus abstract publication only.

R E S U L T S

Description of studies

Results of the search

We identified 1542 potentially relevant references through
database searches and handsearching. Of these, 1502 were
excluded at the initial stage of screening because they did not fulfil
our pre-defined inclusion criteria or were duplicates. The remaining
40 publications were retrieved as full-text publications or abstract
publications for detailed evaluation. Of these 40 publications, we
excluded 10 publications and finally 30 publications (five trials)
with 845 patients were formally included in this systematic review.
We included two trials in the main meta-analyses of this review.
The overall number of references screened, identified, selected,
excluded and included are documented according to the PRISMA
flow diagram (Figure 1).
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Figure 1.   Flow diagram.
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One guideline was identified but with no additional RCT (Fraser
2006).

Included studies

Five trials in 30 publications including a total of 845 patients (range
12 to 335 patients per trial), fulfilled the inclusion criteria (CAM 307;
CAM 314; CLL2007FMP; GCLLSG CLL4B; Gribben 2005).

The characteristics of included trials are summarised in
Characteristics of included studies.

For two trials no dates on trial recruitment were provided. One
trial recruited from 2001 to 2004 (CAM 307), one from July 2004
to October 2008 (CAM 314), and the other trial from 2007 to 2009
(CLL2007FMP). Two review authors extracted data from full-text
publications for three trials (CAM 307; CAM 314; GCLLSG CLL4B)
and from abstract publications for two trials (CLL2007FMP; Gribben
2005).

Design

All five included trials were two-armed RCTs.

Sample sizes

The smallest trial (Gribben 2005) randomised 12 patients and the
largest trial 335 patients (CAM 314).

Location

Four included trials were conducted in Europe and the US (CAM
307; CAM 314; CLL2007FMP; GCLLSG CLL4B); the other trial (Gribben
2005), did not report where the trial took place.

Participants

A total of 832 male and female patients with histologically-proven
CLL were randomised. In two trials alemtuzumab was evaluated
in patients receiving first-line therapy (CAM 307; CLL2007FMP), in
one trial as maintenance therapy aPer response to primary therapy
(GCLLSG CLL4B) and in two trials in relapsed or refractory patients
(CAM 314; Gribben 2005).

Interventions

In two trials, alemtuzumab was evaluated versus no further therapy
and observation (CAM 314; GCLLSG CLL4B). Two trials assessed
the role of alemtuzumab compared with rituximab (CLL2007FMP;

Gribben 2005) and one trial evaluated alemtuzumab compared
with chemotherapy (chlorambucil) (CAM 307).

Outcomes

Primary outcome measure

Overall survival was reported in one trial only (CAM 314), although
two further trials were reported as full-texts (CAM 307; GCLLSG
CLL4B).

Secondary outcome measures

Three trials reported PFS (CAM 307; CAM 314; GCLLSG CLL4B).
Response rate was analysed in all five trials, minimal residual
disease was evaluated in three trials (CAM 307; CLL2007FMP;
GCLLSG CLL4B). Four trials mentioned TRM (CAM 307; CAM 314;
GCLLSG CLL4B; CLL2007FMP), and all trials reported adverse
events.

Conflict of interest

One trial did not provide conflict of interest statements (abstract
publication) Gribben 2005). In one trial, the authors indicated no
potential conflict of interest (CLL2007FMP). One trial was supported
by a research grant of Schering AG, Berlin and MedacSchering
Onkologie, Germany (GCLLSG CLL4B). All authors of CAM 307 are
either employees or consultants for Genzyme Corp or have received
research grants from Genzyme Corp. One author is a consultant
or has a advisory role for Bayer Schering Pharma. Most authors of
(CAM 314) received honorariums as members of a board of directors
or advisory committees for Genzyme. Two authors of this trial are
employees of Genzyme.

Excluded studies

We excluded 10 trials of the retrieved full-text publications, because
they were not RCTs (Bolli 2004; Byrd 2009; Elter 2009; Faderl 2010;
Hale 2004; Karlsson 2006; Kennedy 2000; Lin 2010; Osterborg 1996;
Pettitt 2006).

Risk of bias in included studies

Overall, the quality of included trials was moderate. Two included
trials were published as abstracts only, therefore, we were not able
to assess the potential risk of bias for these trials in detail. For more
information see the 'Risk of bias' tables of included trials and for an
overview of the results, please see Figure 2 and Figure 3.
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Figure 2.   Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.
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Figure 3.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.

 
Allocation

In one trial, the random sequence generation (minimisation
method) and the allocation concealment were adequate (CAM 314);
no information was available for the other trials.

Blinding

Patients and physicians were not blinded in the five included trials;
no information is given for blinding of the outcome assessor or
statistician.

Primary outcome (overall survival)

Although the trial evaluating OS did not report blinding of the
outcome assessor, we judged the potential risk of bias for this
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outcome as "low" in this trial, as death is an endpoint not
susceptible to be biased by the outcome assessor (CAM 314).

Secondary outcomes

As blinding of the outcome assessors is considered important for
this review, we judged all trials as "unclear" for the question of
blinding.

Incomplete outcome data

Two of the three trials published as full-texts described missing
outcome data in detail and stated that they performed analyses
according to the intention-to-treat-principle (CAM 307; CAM 314),
we therefore, judged risk of attrition bias for this trial as "low".
In the other trial published as full-text, two of 23 patients refused
treatment aPer randomisation and were not included in the final
analysis (GCLLSG CLL4B). We judged risk of incomplete outcome
data for this trial as "high".

There were no obvious missing data among the two trials published
as abstracts only, but no detailed information on statistical
methods and patients analysed were given, therefore, we judged
the risk of attrition bias for these trials as "unclear" (CLL2007FMP;
Gribben 2005).

Selective reporting

For one trial, there is no study protocol in http://www.controlled-
trials.com/mrct/ available, therefore, we were not able to judge
on the potential risk of reporting bias (GCLLSG CLL4B). For one
study, a protocol is registered, but no information for pre-planned
outcomes is given (CAM 307). For those two studies, we judged
the risk of bias as "unclear". Most of the patient-important pre-
planned outcomes and the primary endpoint are reported in the
full-text publication of CAM 314, however, quality of life is not
reported. Although this outcome is not reported, we judged the
risk of bias for this trial as "low", as quality of life oPen is reported
in separate publications. The other two studies were published as
abstracts and only a few outcomes of the pre-planned outcomes
were reported. Therefore, we judged the risk of reporting bias for
these three trials as "high".

Other potential sources of bias

Two trials were stopped prematurely due to an increased incidence
of severe infections or an increase in mortality in the alemtuzumab
arm (CLL2007FMP; GCLLSG CLL4B). Both trials were judged as
having a potential "high risk" of bias. One trial recruited more
patients than planned (335 instead of 300) without a clear rationale
(CAM 314). The risk of bias for this trial was judged as "unclear".

E<ects of interventions

See: Summary of findings for the main comparison Anti-
leukaemic therapy plus alemtuzumab versus anti-leukaemic
therapy alone (anti-leukaemic therapy identical in both groups;
unconfounded) for chronic lymphocytic leukaemia; Summary of
findings 2 Anti-leukaemic therapy with alemtuzumab versus anti-
leukaemic therapy without alemtuzumab (anti-leukaemic therapy
not identical in both groups, confounded) for chronic lymphocytic
leukaemia

Anti-leukaemic therapy plus alemtuzumab versus anti-
leukaemic therapy alone (anti-leukaemic therapy identical in
both groups)

Two RCTs (N = 356) evaluated the e"icacy and safety of
alemtuzumab in an unfounded design (CAM 314; GCLLSG CLL4B).

Overall survival (OS)

Only one of the two trials provided HR for the primary endpoint
OS (CAM 314). The authors of CAM 314 reported a statistically
significant Improvement in OS for patients receiving fludarabine
plus alemtuzumab compared with fludarabine only (HR 0.65 (95%
CI 0.45 to 0.94, P = 0.021)) (CAM 314). No improvement in OS was
seen in the subgroup of patients with Rai stage I or II (HR 1.07; 95%
CI 0.62 to 1.84; P = 0.82).

The authors of the trial by the German CLL study group (GCLLSG)
reported that 19 patients were alive at last follow-up (median 48
months), without providing HRs or survival curves (GCLLSG CLL4B).
Two patients died because of progressive disease (one patient in
each arm).

Progression-free survival (PFS)

Both trials (N = 356) reported a statistically significant improvement
for PFS through the addition of alemtuzumab (HR 0.58; 95% CI 0.44
to 0.76; P < 0.0001). There could be some heterogeneity, visible
in the forest plot between trials, probably due to the di"erent
study designs: CAM 314 evaluated alemtuzumab additional
to fludarabine as relapse therapy. GCLLSG CLL4B examined
alemtuzumab compared with no further consolidation aPer the
first remission.

Nevertheless, the statistically significant e"ect is visible in both
single trials: In CAM 314, additional alemtuzumab led to improved
PFS (HR 0.61; 95% CI 0.47 to 0.81; P = 0.0003); an even more
pronounced e"ect is seen in GCLLSG CLL4B (HR 0.17; 95% CI 0.05
to 0.60; P = 0.006).

Time to next treatment

Neither study reported on this outcome.

Treatment-related mortality (TRM)

Although less treatment-related mortality occurred in the
alemtuzumab arm, there is no statistically significant di"erence for
TRM in these two studies between both arms (N = 356; RR 0.57; 95%
CI 0.17 to 1.90; P = 0.36).

Engert et al reported TRM, defined as death occurring on therapy
or within 30 days aPer the last dose. Four of 168 patients (2%) died
on fludarabine plus alemtuzumab arm versus seven of 167 (4%) on
fludarabine-only arm. For the subgroup of patients in the advanced
stage, two patients (3%) died in the additional alemtuzumab arm
versus five patients (8%) in the fludarabine-only arm (CAM 314).

Wendtner et al reported that no patient died during treatment
(altogether two patients died during the follow-up phase, both
because of progressive disease) (GCLLSG CLL4B).

Overall response rate (ORR)

Although the overall response rate is increased in patients receiving
alemtuzumab, there is no statistically significant di"erence for the
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ORR between patients who did, or did not, receive alemtuzumab
(RR 1.10; 95% CI 0.99 to 1.23; P = 0.09).

The relative chance for overall response in CAM 314 (relapse
therapy; alemtuzumab combined with fludarabine) is RR = 1.08
(95% CI 0.97 to 1.21; P = 0.18).

The relative chance in GCLLSG CLL4B (consolidation aPer first
remission; alemtuzumab not combined with other chemotherapy)
is RR = 1.41 (95% CI 0.92 to 2.14; P = 0.11). However, there is a
di"erence in response to pretreatment prior to randomisation and
alemtuzumab therapy: in the alemtuzumab arm there were: one
complete response (CR) and 10 partial responses (PR) compared
with two CR, five PR, and three nodular PR in the arm without
further therapy.

Complete response rate (CRR)

The CRR is statistically significantly higher in the alemtuzumab arm
(RR 2.61; 95% CI 1.26 to 5.42; P = 0.01). The potential heterogeneity
seen in the forest plot could be explained by the baseline
imbalance in the GCLLSG CLL4B study: prior to randomisation to
alemtuzumab there were one CR and 10 PR in the alemtuzumab
arm versus two CR, five PR and three nodular PR in the arm without
any further treatment.

In CAM 314 (relapse therapy; alemtuzumab combined with
fludarabine), the relative chance for CR is statistically significantly
higher in the alemtuzumab arm (RR 2.98; 95% CI 1.30 to 6.83; P =
0.01).

In GCLLSG CLL4B (consolidation aPer first-remission; alemtuzumab
not combined with other chemotherapy) there is no
statisticallysignificant e"ect between both arms (RR 1.36; 95% CI
0.28 to 6.56; P = 0.70).

Minimal residual disease (MRD)

CAM 314 did not report any information regarding MRD.

GCLLSG CLL4B reported data for 9 of 21 participants (six in the
alemtuzumab and three in the observation arm). Due to the high
proportion of missing data, we did not calculate a MRD rate.

Adverse events

CMV reactivation

Both studies reported on various adverse events. A statistically
significant higher rate of CMV reactivation and symptomatic CMV
infection occurred in patients receiving alemtuzumab (RR 10.52;
95% CI 1.42 to 77.68; P = 0.02).

In both single studies, more CMV infections occurred in the
alemtuzumab arm, but this e"ect is is not statistically significantly
increased. In CAM 314 (relapse therapy; alemtuzumab combined
with fludarabine) the relative risk of symptomatic CMV infection is
RR = 9.05 (95% CI 0.49 to 166.84; P = 0.14).

In GCLLSG CLL4B (consolidation aPer first-remission therapy;
alemtuzumab not combined with other chemotherapy) the e"ect is
RR = 11.92 (95% CI 0.76 to 187.84; P = 0.08).

All grade infections

Statistically significant more infections occurred in patients
receiving alemtuzumab (RR 1.32; 95% CI 1.01 to 1.74; P = 0.04).

However, there could be heterogeneity between trials, visible in the
forest plot.

In CAM 314 (relapse therapy; alemtuzumab combined with
fludarabine), the relative risk for all grade infections is not
statistically significantly di"erent between groups (RR 1.16; 95% CI
0.88 to 1.53; P = 0.29).

In GCLLSG CLL4B (consolidation aPer first-remission therapy;
alemtuzumab not combined with other chemotherapy), we found
a statistically significant higher infection rate in the alemtuzumab
arm (RR 19.25; 95% CI 1.27 to 291.20; P = 0.03). The incidence of
seven severe infections in the alemtuzumab arm led to premature
closure of the trial.

Haematological toxicity

Slightly less grade 3 or 4 haematological toxicities occurred in
the alemtuzumab arm, but these di"erences were not statistically
significant (anaemia: (RR 0.63; 95% CI 0.33 to 1.20; P =
0.16); neutropenia (RR 1.25; 95% CI 0.97 to 1.61); P = 0.09);
thrombocytopenia (RR 1.05; 95% CI 0.58 to 1.89; P = 0.88).

Elter et al reported that adverse events occurring in >10% in
the additional alemtuzumab arm relative to fludarabine-only
arm include pyrexia, leucopenia, chills, lymphopenia, urticaria,
infusion-related reactions, and rash (CAM 314).

Serious adverse events (SAEs)

More serious adverse events were found in the alemtuzumab arm,
but there is no statistically significant di"erence between patients
who received additional alemtuzumab and those who did not (RR
1.34; 95% CI 0.95 to 1.89; P = 0.09).

Serious AEs occurred in 33% of participants in the additional
alemtuzumab and 25% in the fludarabine arm (CAM 314).

Number of patients discontinuing the study because of drug-related
adverse events

In CAM 314, 37 patients (23%) in the alemtuzumab arm and 32
patients (19%) in the fludarabine-only group had to discontinue the
study because of adverse events. However, they were assessed for
the study outcomes and their data included in the analyses.

GCLLSG CLL4B reported no data on how many patients in both
arms discontinued the study because of drug-related adverse
events. However, seven patients (63.6%) in the alemtuzumab-arm
developed acute severe infection and the trial had to be stopped
prematurely.

Anti-leukaemic therapy with alemtuzumab versus anti-
leukaemic therapy without alemtuzumab (anti-leukaemic
therapy not identical in both groups)

Two RCTs (N = 177) evaluated the role of anti-leukaemic
therapy with alemtuzumab compared to another anti-leukaemic
therapy without alemtuzumab (CLL2007FMP; Gribben 2005). In
both studies, patients were randomised to receive additional
alemtuzumab or additional rituximab.

Overall survival (OS)

Neither study provided data with regard to this outcome.
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Progression-free survival (PFS)

Neither study reported PFS data.

Time to next treatment

In both studies there were no data provided for time to next
treatment.

Treatment related mortality (TRM)

Both trials reported on TRM (N = 177 patients). Treatment related
mortality was increased in the alemtuzumab arm compared to
the rituximab arm and one trial (CLL2007FMP) was stopped
prematurely due to an increase in mortality in the alemtuzumab
arm. Although no statistically significant di"erence was detectable
between patients receiving additional alemtuzumab compared
with those receiving additional rituximab (RR 3.20; 95% CI 0.66
to 15.50; P = 0.15), a RR 0f 3.20 could b of concern if maintained
on more robust data. The potential heterogeneity seen in the
forest plot between trials could be due to di"erent patients
characteristics:

In CLL2007FMP, patients received alemtuzumab or rituximab for
first-line treatment (RR 9.11; 95% CI 0.50 to 166.53; P = 0.14).

Gribben 2005 reported results for relapsed disease (RR 1.00; 95% CI
0.13 to 8.00; P = 1.00).

Overall response rate (ORR)

Both trials reported on ORR (N = 170 patients). No statistically
significant di"erence could be found for the ORR (RR 0.95; 95% CI
0.85 to 1.07; P = 0.43).

In CLL2007FMP (first-line treatment), the chance for OR was RR =
0.93 (95% CI 0.83 to 1.04; P = 0.21). In Gribben 2005 (relapse therapy)
RR = 1.75 (95% CI 0.63 to 4.88; P = 0.28).

Complete response rate (CRR)

There was no statistically significant di"erence in terms of CRR
between the patients receiving additional alemtuzumab and those
receiving additional rituximab (RR 0.85; 95% CI 0.67 to 1.08; P =
0.18).

In CLL2007FMP (first-line treatment), the chance for CR was RR =
0.81 (95% CI 0.64 to 1.03; P = 0.09). In Gribben 2005 (relapse therapy)
RR = 3.50 (95% CI 0.45 to 27.52; P = 0.23).

Minimal residual disease (MRD)

CLL2007FMP reported that at nine months, 21 patients (26%) in the
alemtuzumab arm and 36 patients (45%) in the rituximab arm were
MDR-negative.

Gribben 2005 did not report any data for this outcome.

Adverse events

In the Gribben 2005 trial, two CMV reactivations (50%) were
reported in the additional alemtuzumab arm. The number of CMV
reactivations for patients receiving additional rituximab was not
reported.

CLL2007FMP provided data for all grade 3/4 adverse events
(72 patients (87%) in the alemtuzumab arm versus 75 patients
(90%) in the rituximab arm, P = 0.76). There was no statistically

significant di"erence for grade 3/4 neutropenia (65 patients (79%)
in the alemtuzumab arm versus 62 patients (75%), P = 0.49).
However, SAEs were statistically significantly more frequent in the
alemtuzumab arm (in 35 patients (43%) compared with 18 patients
(22%) in the rituximab arm, P = 0.006). Additionally, serious febrile
neutropenia was statistically significantly more frequent in the
alemtuzumab arm (27 patients (33%) versus 13 patients (16%), P =
0.01).

Number of patients discontinuing the study because of drug-related
adverse events

In the Gribben 2005 study, one patient (24%) in the alemtuzumab
arm discontinued treatment due to adverse events, while in the
rituximab arm, there were six patients (75%) (P = 0.22).

The CLL2007FMP trial was stopped prematurely because of an
increase in mortality in the alemtuzumab arm (seven patients;
8.5%). In the additional alemtuzumab arm, 59 patients (71.4%)
received all six cycles and, in the additional rituximab arm 63
patients (76.5%).

Alemtuzumab versus anti-leukaemic therapy

One RCT (N = 297), evaluated the e"icacy and safety of
alemtuzumab compared with chemotherapy (chlorambucil) in
patients with relapsed CLL (CAM 307).

Overall survival

CAM 307 did not report a HR or survival curve for OS. Median
survival had not yet been reached; 84% of patients were alive in
each arm at the data cut-o" or at the last follow-up date (24.6
months).

Progression-free survival (PFS)

In CAM 307 (N = 297), alemtuzumab statistically significantly
improved PFS compared with chlorambucil (HR 0.58; 95% CI 0.43 to
0.77; P = 0.0001).

Time to next treatment

Patients receiving alemtuzumab had a statistically significant
longer median time to alternative treatment (23.3 months)
compared with those receiving chlorambucil (14.7 months, P =
0.0001).

Treatment related mortality

CAM 307 reported the following statistical non-significant
information regarding TRM, defined as death occurring on therapy,
or within 30 days: one patient (0.6%) died in the alemtuzumab arm
versus three patients (2.0%) in the chlorambucil arm (P = 0.34).

Overall response rate (ORR)

Statistically, significantly more patients in the alemtuzumab arm
achieved an OR: 124 patients (83.2%) on alemtuzumab versus 82
patients (55.4%) on chlorambucil (P < 0.0001).

Complete response rate (CRR)

There is a statistically significant advantage in terms of CRR
for those patients receiving alemtuzumab (36 patients (24.2%)
compared with those who received alemtuzumab compared with
the three patients (2.0%)) who received chlorambucil (P < 0.0001).
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Minimal residual disease (MRD)

The MRD is statistically significantly higher in the alemtuzumab arm
(11 patients; 7.4%) versus no patients (0%) in the chlorambucil arm
(P = 0.0008).

Adverse events

Detailed adverse events are listed in Table 1. For most adverse
events, there is no statistically significant di"erence in grade 3/4
adverse events between both arms (chills, urticaria, hypotension,
rash, nausea, vomiting, anaemia, thrombocytopenia, haemolytic
anaemia, febrile neutropenia, and bacteria/sepsis, symptomatic
CMV infection). However, there were statistically, significantly more
adverse events (all grades) for asymptomatic CMV infection (77
patients (51.7% versus 11 patients (7.4%) and symptomatic CMV
infection (23 patients (15.4%) versus no patients (0%)). Patients
receiving alemtuzumab statistically significantly developed more
grade 3/4 pyrexia (8.2% versus 0%; P = 0.03), neutropenia (41%
versus 25%; P = 0.004) and SAEs (39 patients (26.5%) in the
alemtuzumab arm compared with 10 patients (6.8%) in the
chlorambucil arm (P < 0.0001)).

Number of patients discontinuing the study because of drug-related
adverse events

Statistically, significantly more patients in the alemtuzumab arm
permanently withdrew from the study because of adverse events
(29 patients (19.7%) versus six patients (4.1%) in the chlorambucil
arm (P = 0.0003)).

Di<erent dosages or time schedules of alemtuzumab

We did not identify any RCT regarding this comparison.

D I S C U S S I O N

Summary of main results

The following findings emerge from this systematic review,
evaluating the role of alemtuzumab in newly diagnosed patients as
well as in relapsed patients.

• In trials evaluating anti-leukaemic therapy with alemtuzumab
versus identical anti-leukaemic therapy alone the results are as
follows (two trials, N = 356 patients).

• OS, PFS and CRR are statistically significantly improved in
patients receiving alemtuzumab compared with those not
receiving alemtuzumab.

• There is no evidence that TRM or ORR is di"erent in patients
with CLL receiving additional alemtuzumab compared with
those not receiving alemtuzumab.

• There is a statistically significantly higher rate of infections
in general and CMV reactivation in patients receiving
alemtuzumab.

• No statistically significant di"erence is detectable for
haematological grade 3 or 4 adverse events and serious
adverse events, although one of the two included trials
was closed prematurely due to an increase of acute severe
infections.

• For the comparison of anti-leukaemic therapy with
alemtuzumab versus di"erent anti-leukaemic therapy without
alemtuzumab we found two studies evaluating additional

alemtuzumab compared to additional rituximab) (N = 177
patients).

• ◦ There are no data provided for OS, PFS and time to next
treatment.

◦ Due to the small number of patients, no statistically
significant di"erence is seen for TRM, ORR, CRR, and grade 3
or 4 neutropenia.

◦ Statistically, significantly more serious adverse events and
serious febrile neutropenia occurred in patients receiving
alemtuzumab compared with those receiving rituximab. One
of the two included trials had to be stopped early because of
an increase in mortality in the alemtuzumab arm.

• The following results emerge for the comparison of
alemtuzumab versus anti-leukaemic therapy) (one trial; N = 297
patients),
◦ There is no HR reported for OS. Median survival has not yet

been reached, 84% of patients were alive in each arm at the
data cut-o" or at the last follow-up date (24.6 months).

◦ Alemtuzumab statistically significantly improves PFS, time
to next treatment, ORR, CRR and MRD rate compared with
chlorambucil.

◦ No statistically significant di"erences were visible for most
grade 3 or 4 adverse events (chills, urticaria, hypotension,
rash, nausea, vomiting, anaemia, thrombocytopenia,
haemolytic anaemia, febrile neutropenia, and bacteria/
sepsis, symptomatic CMV infection).

◦ Statistically, significantly more adverse events (all grades),
more asymptomatic CMV infections and symptomatic CMV
infections occurred in the patients treated with alemtuzumab
compared with those treated with chlorambucil. Statistically,
significantly more patients in the alemtuzumab arm
permanently withdrew from the study because of adverse
events.

Due to the small number of identified RCTs, subgroup analyses
included one trial only in each comparison and are of limited
power. We could not detect any di"erence in the total e"ect
estimate compared with all kinds of subgroups (newly diagnosed
versus relapsed patients, first-line treatment versus consolidation
treatment, combined with chemotherapy versus without further
chemotherapy).

Overall completeness and applicability of evidence

Five published studies addressed the use of alemtuzumab in
patients with CLL and are included in this systematic review and
meta-analysis. However, two trials were published as abstracts only
and the full-text publications are likely to provide more data on
relevant outcomes such as, OS, PFS and time to next treatment. It is
a serious failure that two trials did not report overall survival (no HR
or survival curve), although both trials were published as full-texts.

The five included trials are clinical heterogenous and we therefore,
did not pool them in one meta-analysis but in three main analyses.

Moreover, we are aware of six ongoing studies. We will include the
findings of these trials in an update of this review and they could
lead to di"erent conclusions. One trial mentioned as ongoing was
terminated prematurely due to a low recruitment rate. Probably no
results of this trial will be published, because only one patient was
enrolled.
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Quality of the evidence

Overall, the quality of the five included trials (845 patients)
was moderate. Two included trials were published as abstracts
only, therefore, we were not able to assess the potential risk
of bias for these trials in detail. All the included trials were
reported as randomised and as open-label studies. One of the
included trials reported allocation concealment. The open-label
design and unclear allocation concealment could lead to selection,
performance or detection biases. Due to the limited abstract
publication of two trials, we judged selective reporting as high
for these trials, indicating a potential risk of reporting bias. The
premature closure of two trials due to an increased incidence of
severe infections or increase in mortality in the alemtuzumab arm
could lead to other sources of bias. In one of these trials the strongly
improved PFS in patients treated with alemtuzumab could be too
good to be true and could be caused by the low number of patients
randomised (21 instead of 90 patients). Another potential source of
bias is this trial is the uncertainty in the HR calculation. In this trial
the HR for PFS was calculated from a survival curve with a constant
censoring as described by Tierney 2007.

The robustness of all results was tested by sensitivity and subgroup
analysis based on prospectively defined parameters. However,
because of the small number of trials included in each analysis,
obtaining reliable information from subgroup and sensitivity
analyses is unlikely.

Potential biases in the review process

We tried to avoid bias by doing all relevant processes in duplicate.
We are not aware of any obvious flaws in our review process.

Agreements and disagreements with other studies or
reviews

To our knowledge, this is the first comprehensive systematic review
and meta-analysis focusing on the treatment of patients with CLL
using the monoclonal antibody alemtuzumab.

Individual non-randomised studies in patients with CLL reported
an improved rate of complete and partial responses compared with
historical data that might have an positive e"ect on overall and
progression-free survival (Byrd 2009a; Hainsworth 2008; Kaufman
2011). However, in accordance with this systematic review, these
authors demonstrated an increased rate of CMV reactivation and
other opportunistic infections, in some cases even life-threatening
(Byrd 2009a; Hainsworth 2008; Kaufman 2011). Some recent
publications have pointed out the requirement of close monitoring
for CMV infections and pre-emptive therapy using intravenous
ganciclovir (Byrd 2009a; Elter 2009a).

Faderl et al. showed promising results on CRR for the combination
of intravenous alemtuzumab followed by subcutaneous
alemtuzumab injection (Faderl 2010). According to some authors,
subcutaneous alemtuzumab might be an alternative to intravenous
alemtuzumab to treat safely residual disease in patients with CLL
without an increased infection rate (Cortelezzi 2009; Stilgenbauer
2009; Wierda 2011).

A U T H O R S '   C O N C L U S I O N S

Implications for practice

There is currently evidence from one single large trial that
alemtuzumab compared to no further therapy improves overall
survival in patients with CLL. Progression-free survival is increased
if alemtuzumab is compared with no further therapy; the e"ect
on PFS for the comparison alemtuzumab versus rituximab awaits
further evaluation. As examined here, there is insu"icient direct
evidence from RCTs to recommend alemtuzumab over rituximab.
We demonstrated that alemtuzumab statistically significantly
increases the rate of CMV reactivations, infections and SAEs.

Implications for research

More RCTs with the primary endpoint overall survival and a longer
follow up period are needed to assess the e"ect of alemtuzumab
on OS. This may be particularly important in situations where PFS
is improved to evaluate whether this e"ect will translate in an
OS advantage. Moreover, the optimal dose, schedule and route
of alemtuzumab administration should be evaluated in RCTs. To
avoid CMV reactivation, CMV prophylaxis or pre-emptive treatment
should be considered in the trial design. Additionally, further
research is needed to clarify the e"icacy and safety of alemtuzumab
compared with other monoclonal antibodies such as rituximab or
ofatumumab or, in addition to these antibodies.
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Methods Randomisation

• Two arms: up to 12 weeks alemtuzumab versus up to 12 cycles (4 weeks) of chlorambucil

Recruitment period

• December 2001 to June 2004

Median follow-up time
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• 24.6 months (range not reported)

Participants Eligibility criteria

• Flow cytometry–confirmed diagnosis of B-cell CLL

• No previous chemotherapy

• Clinical stage: Rai stage I to IV with evidence of progression according to National Cancer Institute
Working Group (NCIWG) 1996 criteria

• WHO performance status of 0 to 2

• At least 18 years of age

• A life expectancy of at least 12 weeks

• Adequate renal and liver function, no chronic oral corticosteroid use, no autoimmune thrombocy-
topenia, no CLL with CNS involvement, no positive quantitative CMV, PCR, no positivity for HIV, no
presence of active infection

• Patients must have provided written informed consent

Patients (N = 297)

• Alemtuzumab (N = 149); (N = 2 withdrew consent before treatment, and were not included in safety
analysis)

• Chlorambucil (N = 148); (N = 1 withdrew consent before treatment, and were not included in safety
analysis)

Mean age

• Alemtuzumab: 59 years (range 35 to 86 years); chlorambucil: 60 years (range 36 to 83 years)

Gender (male)

• Alemtuzumab: 106 (71.1%); chlorambucil: 107 (72.3%)

Stage of disease (Rai)

• Stage 0 or missing: alemtuzumab: 4.0%; chlorambucil: 2.0%

• Stage I-II: alemtuzumab: 62.4%; chlorambucil: 64.9%

• Stage III-IV: alemtuzumab: 33.6%; chlorambucil: 33.1%

Country

• 44 centres (nine in the United States, 35 in Europe)

Interventions Alemtuzumab

• Alemtuzumab was escalated daily (3, 10, and 30 mg) until tolerated at an IV dose of 30 mg over 2 hours.
Patients received alemtuzumab 30 mg three times a week for no more than 12 weeks, including the
dose-escalation phase.

• Premedication: diphenhydramine and acetaminophen or paracetamol orally (PO) 30 minutes before
dosing, with optional IV meperidine or hydrocortisone.

• During the first month, patients received allopurinol days -1 to 13. Patients received prophylactic
trimethoprim/ sulfamethoxazole DS and famciclovir during therapy and for at least 2 months after the
last dose or until CD4 counts were 200 cells/L or higher.

Chlorambucil (every 28 days)

• 40mg/m2 PO for 28 days for no more than 12 cycles.

• Allopurinol days -1 to 8 for the first three cycles.

• Prophylactic antibiotics were not required.
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Treatment was to be discontinued in both arms if a patient experienced progressive disease, unaccept-
able toxicity, autoimmune anaemia, or autoimmune thrombocytopenia. Subsequent treatment was at
the discretion of the treating physician.

Outcomes Reported 
Primary outcome:

• PFS

Secondary outcomes

• OS

• Time to alternative treatment

• TRM

• ORR

• CRR

• MRD-negativity

• Adverse events

• Number of patients discontinuing the study because of drug-related adverse events

Notes All authors are either employees or consultants for Genzyme Corp or have received research grants
from Genzyme Corp. One author is a consultant or has a advisory role for Bayer Schering Pharma.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "patients were randomly assigned"

Comment: The authors did not describe the method used to generate the allo-
cation sequence.

Allocation concealment
(selection bias)

Unclear risk No information provided.

Blinding (performance
bias and detection bias) 
overall survival

Unclear risk Comment: The study did not report this outcome.

Blinding (performance
bias and detection bias) 
All other outcomes

Unclear risk Comment: Patient and physician unblinded.

Quote (for outcome assessor): "All the efficacy analyses were based on the in-
dependent response review panel's assessment of eligibility, response and,
data of progression".

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 297 recruited patients

Quote: "Three patients (two assigned to alemtuzumab and one to chlorambu-
cil) withdrew consent before treatment administration and were not included
in the safety analysis."

Quote: "All randomly assigned patients were included in the efficacy analysis
per the intent-to-treat principle."

Selective reporting (re-
porting bias)

Unclear risk Comment: A study protocol is registered (clinical.trials.gov: NCT00046683), but
it does not provide any information of the pre-planned primary and secondary
outcomes.

Other bias Unclear risk Comment: The study appears to be free of other sources of bias.

CAM 307  (Continued)
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Methods Randomisation

• Two arms: up to 6 cycles fludarabine plus alemtuzumab (Flu-Cam) versus up to 6 cycles fludarabine
(Flu) alone

Recruitment period

• July 2004 to October 2008

Median follow-up time

• 29.5 months

Participants Eligibility criteria

• Relapsed or refractory disease after 1 prior regimen
◦ Except patients who were refractory to (i.e., progressed on) fludarabine or alemtuzumab therapy.

Patients who previously responded (CR or PR) to fludarabine or alemtuzumab therapy, but who
have relapsed at the time of study entry, may be eligible but response to fludarabine or alemtuzum-
ab therapy must have lasted >12 months

• Clinical stage: Rai stage I to IV with evidence of progression

Patients randomised (N = 335)

• Flu-Cam (N = 168): (N = 4 were not treated and were not included in safety analysis)

• Flu (N = 167): (N = 2 were not treated and were not included in safety analysis)

Mean age

• Flu-Cam: 60.0 years; Flu: 60.8 years

Gender (male):

• Flu-Cam: 109 (65%); Flu: 108 (65%)

Stage of disease (Rai stage group)

• Stage I-II: Flu-Cam: 104 (62%); Flu: 102 (61%)

• Stage III-IV: Flu-Cam: 62 (37%); Flu: 63 (38%)

Country

• 18 centres in North America and 317 in Europe

Interventions Flu-Cam (every 28 days; up to 6 cycles)

• FluCam patients received escalating doses of alemtuzumab IV until the 30 mg dose was tolerated.

• Then, they received Flu 30 mg/m2 IV followed by alemtuzumab 30 mg IV days 1 to 3 every 28 days.

Flu (every 28 days, up to 6 cycles)

• Patients received 25 mg/m2 IV days 1 to 5 every 28 days.

All patients received prophylaxis with cotrimoxazole and famciclovir until CD4+ counts were > 200
cells/mcL.

Outcomes Primary outcome

• PFS

Secondary outcomes

CAM 314 
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• OS

• PFS

• TRM

• CRR

• ORR

• Time to alternative therapy

• Health related quality of life

• Pharmacokinetics of fludarabine alone to the pharmacokinetics of fludarabine when concomitantly
administered with alemtuzumab

• Adverse events

Reported (relevant for this review)

• OS

• PFS

• TRM

• CRR

• ORR

• Adverse events

Not reported (relevant for this review)

• Time to alternative treatment

• MRD

Not evaluated (relevant for this review)

• Number of patients discontinuing the study because of drug-related adverse events

Notes Most of the authors are either employees or consultants for Genzyme Corp or have received research
grants from Genzyme Corp. Two authors are employees of Genzyme Corp.

More patients than planned were randomised without a clear rationale.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "Patients (..) were randomized to FluCam or Flu using the minimization
method"

Comment: The authors used a adequate method to generate the allocation se-
quence.

Allocation concealment
(selection bias)

Low risk Quote: "Computer-generated allocation schedule"

Blinding (performance
bias and detection bias) 
overall survival

Low risk Comment: The review authors judge that the outcome OS in this unblinded tri-
al is unlikely to be influenced by lack of blinding.

Blinding (performance
bias and detection bias) 
All other outcomes

Unclear risk Comment: Patient and physician unblinded. No information about blinding of
outcome assessor provided.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Quote: "Analysis was by intention to treat"

Comment: all randomised patients were analysed
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Selective reporting (re-
porting bias)

Low risk Preplanned outcomes (ClinicalTrials.gov: NCT00086580) in the publication for
all pre-defined outcomes reported except

• Time to alternative therapy

• Incidence of MRD negativity

• Health related quality of life

• Pharmacokinetics of fludarabine alone to the pharmacokinetics of fludara-
bine when concomitantly administered with alemtuzumab

Comment: The primary endpoint and the patient-important outcomes except
quality of life are reported

Other bias Unclear risk Quote: "The planned sample size for this study of 300 patients..." "... 335 pa-
tients were enrolled..." "More patients than planned were enrolled to enable
an analysis of potential drug-drug interactions."

Comment: The rationale for randomising more than the planned number of
patients is unclear

CAM 314  (Continued)

 
 

Methods Randomisation

• Two arms: 6 courses of fludarabine and cyclophosphamide (FluC) plus alemtuzumab (Cam) versus 6
courses of fludarabine and cyclophosphamide (FluC) plus rituximab (R)

Recruitment period

• November 2007 to January 2009

Median follow-up time

• Not stated

Participants Eligibility criteria

• Previously untreated B-cell CLL

• Binet classification stages B or C

• Younger than 65 years

• Medically fit patients (cumulative illness rating scale (CIRS) score < or = 6); creatinine clearance at least
60 ml/min

• No 17p deletion

Patients randomised (N = 165)

• FluC-Cam (N = 82): (withdrawals or exclusions not stated)

• FluC-R (N = 83): (withdrawals or exclusions not stated)

The trial was stopped early due to unacceptable toxicity in the FluC-Cam arm (6 deaths versus 0 in FluC-
R arm)

Mean age

• Not stated

Gender (male, female)

• Not stated

Stage of disease (Rai stage group)

CLL2007FMP 
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• Not stated

Countries

• France and Belgium

Interventions FluC-Cam (every 28 days; up to 6 cycles)

• Patients received fludarabine 40mg/m2 days 1 to 3 and cyclophosphamide 250 mg/m2 days 1 to 3 plus
alemtuzumab 30 mg subcutaneous days 1 to 3

FluC-R

• Patients received fludarabine 40mg/m2 days 1 to 3 and cyclophosphamide 250 mg/m2 days 1 to 3 plus

375 mg/m2 rituximab IV day 0 at first cycle and 500 mg/m2 day 1 all subsequent cycles

Anti-infective prophylaxis included trimethoprim-sulfamethoxazole and valaciclovir during im-

munochemotherapy and until the CD4-positive lymphocyte count reached 0.2 109/L.

Outcomes Primary outcome

• 36-month PFS

Secondary outcomes

• OS

• Disease-free survival

• Event-free survival

• Time to next treatment

• ORR (CRR and PR)

• Rate of phenotypic and molecular response

• Duration of phenotypic, molecular, complete and partial responses

• Response rates and survival times in biological subgroups

• Adverse effects

• Quality of life

• Minimal residual disease study

Reported (relevant for this review)

• CRR

• ORR

• TRM

• MRD

• Adverse events

Not reported (relevant for this review)

• OS

• PFS

• Time to next treatment

Not evaluated (relevant for this review)

• Number of patients discontinuing the study because of drug-related adverse events

Notes The trial was discontinued after randomisation of 165 patients for unacceptable toxicity in the FluC-
Cam arm (6 deaths versus 0 in FluC-R arm). The last 13 patients enrolled were not randomised.

The authors stated that they had no relevant conflict of interest to declare
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "patients were randomized to"

Comment: The authors did not describe the method used to generate the allo-
cation sequence.

Allocation concealment
(selection bias)

Unclear risk No information provided.

Blinding (performance
bias and detection bias) 
overall survival

Unclear risk Comment: The study did not report this outcome.

Blinding (performance
bias and detection bias) 
All other outcomes

Unclear risk Comment: Patient and physician unblinded. No information about blinding of
outcome assessor provided.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Quote:"165 patients were randomized to (...) R (N = 83 (...)) or Cam (N = 82)";
"Clinical responses were as follows: CR (FCR: 56/80 = 70%, FCCam: 45/79 =
59%, ns)"

Reasons of exclusions are not provided.

Selective reporting (re-
porting bias)

High risk Pre-planned outcomes (ClinicalTrials.gov: NCT00564512) in the abstract-publi-
cations reported for all pre-defined outcomes except

• OS

• Disease-free survival

• Event-free survival

• PFS

• Time to next treatment

• Rate of phenotypic and molecular response

• Duration of phenotypic, molecular, complete and partial responses

• Response rates and survival times in biological subgroups

• Quality of life

Other bias High risk Quote: "The trial recruitment was discontinued because of an increase in mor-
tality in the FCCam arm (6 deaths versus 0 in FCR arm), and the last 13 patients
enrolled were not randomized"

Comment: The trial was stopped early due to data-dependent process.

CLL2007FMP  (Continued)

 
 

Methods Randomisation

• Two arms: up to 12 weeks alemtuzumab consolidation therapy versus observation

Recruitment period

• Not stated

Median follow-up time
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• 48 months from start of chemotherapy with Flu or FluC (range not stated).

Participants Eligibility criteria

• B-cell CLL in first complete or partial remission after fludarabine or fludarabine/cyclophosphamide
first-line therapy

• Between 18 and 66 years of age

• Alemtuzumab had to be started no less than 30 days and no more than 90 days after the last dose of
fludarabine or fludarabine/cyclophosphamide

• No autoimmune cytopenia or severe infections during first line treatment; no medical conditions re-
quiring long-term use of oral corticosteroids

Patients recruited (N = 23)

Two patients refused initiation of study treatment after randomisation and were excluded from analy-
sis

• Alemtuzumab (N = 11): (withdrawals or exclusions not stated)

• Observation (N = 10): (withdrawals or exclusions not stated)

Mean age

• Alemtuzumab: 60 years (range 38 to 63 years); observation: 58 years (range 37 to 66 years)

Gender (male)

• Alemtuzumab: 8 (72.7%); observation: 7 (70.0%)

Stage of disease (according to Rai)

• Alemtuzumab: 1 Rai I, 10 Rai II; observation: 1 Rai I, 6 Rai II, 1 Rai III; 2 Rai IV

Countries

• Germany and Austria

Interventions Patients received six cycles of fludarabine (25 mg/m2 days 1 to 5 IV every 28 days) or fludarabine/cy-

clophosphamide (fludarabine 30 mg/m2 d1 to 3 IV, cyclophosphamide 250 mg/m2 days 1 to 3 IV every
28 days). Patients were stratified according to induction treatment and response to induction treat-
ment and randomised for treatment with alemtuzumab or observation.

Alemtuzumab

• Patients received 3 mg on day 1; if well tolerated, dose was increased to 10 mg on day 2 and to the
target dose of 30 mg on day 3. The 30 mg dose was subsequently given three times per week as a 2-
h infusion for a maximum of 12 weeks.

Therapy was discontinued, if an unacceptable toxicity occurred and stopping criteria for the trial were
set as grade 3 or 4 infections occurring in the alemtuzumab arm in five of the first 10 patients.

Premedication with antihistamines (e.g., 2 mg IV clemastin), paracetamol (500 mg PO) and prednisone
(100 mg IV) was given with the first dose at each escalation and thereafter only if clinically indicated.
Anti-infective prophylaxis including cotrimoxazole (960 mg PO twice daily, three times per week) and
famciclovir (250 mg PO, twice daily) was given during and up to a minimum of 2 months following the
discontinuation of alemtuzumab therapy.

Control

• No further treatment

Outcomes Reported

Primary outcome

GCLLSG CLL4B  (Continued)
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• PFS

Secondary outcomes

• OS

• Time to next treatment

• TRM

• CRR

• ORR

• MRD

• Adverse events

• Number of patients discontinuing the study because of drug-related adverse events

Not reported

• None

Notes The study was supported by a research grant of Schering AG, Berlin and MedacSchering Onkologie, Ger-
many

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "patients were randomized to"

Comment: The authors did not describe the method used to generate the allo-
cation sequence.

Allocation concealment
(selection bias)

Unclear risk No information provided.

Blinding (performance
bias and detection bias) 
overall survival

Unclear risk Comment: The study did not report this outcome.

Blinding (performance
bias and detection bias) 
All other outcomes

Unclear risk Comment: Patient and physician unblinded. No information about blinding of
outcome assessor provided.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Quote: "In all, 23 patients were recruited for this study, two patients refused
initiation of study treatment after randomisation and were excluded from
analysis."

Comment: It is unclear in which group the two patients (8.7%) were ran-
domised, why they refused treatment according to randomisation and why
they were not analysed as randomised.

Selective reporting (re-
porting bias)

Unclear risk Comment: The study has no registered study protocol. The review authors
have not information to permit judgement.

Other bias High risk Quote: "This randomized phase III trial shows that a consolidation with alem-
tuzumab in a standard dose of 30mg IV TIW in CLL patients responding to
fludarabine-based chemotherapy is associated with an increased incidence of
severe infections and myelotoxicity. Therefore, this multicenter trial was pre-
maturely closed."

GCLLSG CLL4B  (Continued)
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Methods Randomisation

• To arms: up to 6 cycles fludarabine plus alemtuzumab (Flu-Cam) versus up to 6 cycles fludarabine plus
rituximab (Flu-R)

Recruitment period

• Not stated

Median follow-up time

• Not stated

Participants Eligibility criteria

• Relapsed B-cell CLL patients after failure to first-line treatment

Patients recruited (N = 12)

• Flu-Cam (N = 4): (withdraws or exclusions not stated)

• Flu-R (N = 8): (withdraws or exclusions not stated)

Mean age

• 67 years, no data for each arm

Gender

• 7 male, 5 female no data for each arm

Stage of disease (Rai stage group)

• Stage I-II: Flu-Cam: 2 patients (50.0%); Flu-R: 1 patient (12.5%)

• Stage III-IV: Flu-Cam: 2 patients (50.0%); Flu-R: 7 patients (87.5%)

Country

• Not stated

Interventions Patients were assessed monthly for response while on therapy, and interim restaging occurred at cy-
cle 4. Those who achieved a CR received no further therapy, whereas those who achieved a PR or SD re-
ceived 2 additional cycles.

Flu-Cam

• Patients received fludarabine 25 mg/m2 IV and alemtuzumab 30 mg subcutaneus, on days 1 to 5 of
each cycle.

Flu-R

• Patients received fludarabine 25 mg/m2  IV on days 1 to 5, and  rituximab  375 mg/m2 IV on days 1 and

4 of the first cycle, In the subsequent cycles they received additional rituximab  375 mg/m2 IV on day 1.

Outcomes Outcomes

Reported

• CRR

• ORR

• Adverse events

• Number of patients discontinuing the study because of drug-related adverse events
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Not evaluated or reported

• OS

• PFS

• Time to next treatment

• TRM

• MRD

Notes No conflict of interest statement in the abstract.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "patients were randomized to"

Comment: The authors did not describe the method used to generate the allo-
cation sequence.

Allocation concealment
(selection bias)

Unclear risk No information provided.

Blinding (performance
bias and detection bias) 
overall survival

Unclear risk Comment: The study did not report this outcome.

Blinding (performance
bias and detection bias) 
All other outcomes

Unclear risk Comment: Patient and physician unblinded. No information about blinding of
outcome assessor provided.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk The information about completeness of outcome data is insufficient to permit
judgement.

Selective reporting (re-
porting bias)

High risk Preplanned outcomes (ClinicalTrials.gov: NCT00086775) in the abstract-publi-
cations reported for all pre-defined outcomes except:

• 1-year survival

• Time to progression

• Duration of response

• Adverse events

• Molecular response rate

• Lymphocyte and lymphocyte subset recovery (CD3, CD3/CD4, CD3/CD8,
CD20)

• Time to complete response

Other bias Unclear risk In this phase II trial 12 patients only were randomised, without providing a ra-
tionale for the uneven distribution (4 patients alemtuzumab arm versus 8 pa-
tients in the rituximab arm).

Comment: The review authors have no further information on the uneven dis-
tribution to permit judgement.

Gribben 2005  (Continued)

CLL: Chronic lymphocytic leukaemia; CMV: cytomegalovirus; CNS: central nervous system; CR: complete response; CRR: complete response
rate; HIV: human immunodeficiency virus; IV: intravenous; MRD: minimal residual disease; ORR: overall response rate; OS: overall survival;
PCR: polymerase chain reaction; PFS: progression-free survival; PO: orally; PR: partial response; TRM: treatment-related mortality; WHO:
World Health Organization.
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Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Bolli 2004 Not a randomised controlled trial.

Byrd 2009 Not a randomised controlled trial.

Elter 2009 Not a randomised controlled trial.

Faderl 2010 Not a randomised controlled trial.

Hale 2004 Not a randomised controlled trial.

Karlsson 2006 Not a randomised controlled trial.

Kennedy 2000 Not a randomised controlled trial.

Lin 2010 Not a randomised controlled trial.

Osterborg 1996 Not a randomised controlled trial.

Pettitt 2006 Not a randomised controlled trial.

 

Characteristics of ongoing studies [ordered by study ID]

 

Trial name or title Alemtuzumab + rituximab consolidation in CLL (NCT00771602)

Methods Consolidation therapy for patients with CLL with evidence of residual disease following prior
chemo(immuno)therapy.

Randomisation:

• Three arms: rituximab versus alemtuzumab versus alemtuzumab + rituximab

Participants Inclusion Criteria

• Patients with CLL, CLL/PLL, or SLL who have achieved an NCI-WG nodular partial (nPR) or CR with
documentation of residual disease by MRD flow cytometry following chemotherapy or chemo-
immunotherapy.

• Age >/=18 years.

• ECOG performance status </=2; serum creatinine </= 2 mg/dL; serum total bilirubin </= 2 mg/dL;
serum AST or ALT < 4 x ULN.

Interventions Rituximab

• Rituximab 375 mg/m2 by standard IV infusion on days 1, 8, 15, and 22 of weeks 1 to 4.

Alemtuzumab

• Alemtuzumab 30 mg SC during week 1

Rituximab plus alemtuzumab

• Rituximab 375 mg/m2 by standard IV infusion on days 1, 8, 15, and 22 of weeks 1 to 4.

2006-0767 
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• Alemtuzumab 30 mg SC during week 1

Outcomes Primary outcome

• Number of patients with molecular remissions at 52 weeks

• MRD

Secondary outcomes

• PFS

• 52 week toxicity rate

Starting date August 2008

Contact information The University of Texas M.D. Anderson Cancer Center (Stefan Faderl M.D./ Associate Professor )

Notes Sponsor: Genzyme

Estimated enrolment: 100

Estimated primary completion date: December 2010 (Final data collection date for primary out-
come measure)

Study status according to ClinicalTrials.gov: This study is terminated - 1 patient enrolled

2006-0767  (Continued)

 
 

Trial name or title Low dose alemtuzumab for consolidation and maintenance of patients with B-cell CLL
(NCT00336206)

Methods SC injection of low dose alemtuzumab for consolidation and maintenance of patients in clinical re-
sponse after having achieved partial or complete remission after 1st or 2nd line anti-tumour thera-
py for B-Cell CLL

Randomisation

• Two arms: alemtuzumab versus placebo

Participants Inclusion criteria

• B-CLL diagnosis taken consideration of NCI criteria.

• In case of CR: positive MRD status

• At least achieving a PR to the last line of anti-tumour therapy given and than at least PR is still
present after a follow-up of 3 to 6 months after the last anti-tumour course (wash-out period)

• Age >=18 years and <= 75 years.

• WHO performance status 0 to 2.

Exclusion criteria

• Elapsed time of less than 3 months or more than 6 months since last dose of previous anti-tumour
therapy

• Previous alemtuzumab administration

• Contraindication for alemtuzumab

• More than 2 previous treatment regimens

• SD or PD on last anti-tumour therapy

• Persistent CLL symptoms in clinical need of further anti-tumour therapy

Interventions Alemtuzumab

39338 
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• No further information provided

Placebo

Outcomes Primary outcome

• Time to treatment failure (TTF)

Secondary outcomes

• CRR

• PRR

• MRD

• ORR

• Duration of response

• Safety

Starting date June 12, 2006

Contact information Contact: Jorgen Kristensen, MD PhD

jkr@emirates.net.ae

Notes Estimated enrolment: 60

Estimated primary completion date: October 2009

Study status according to ClinicalTrials.gov: The recruitment status is unknown because the infor-
mation has not been verified recently

39338  (Continued)

 
 

Trial name or title Subcutaneous alemtuzumab (CAMPATH®, MabCampath®) in relapsed/refractory B-CLL

Methods A phase II trial to evaluate the efficacy and safety of SC administered alemtuzumab in patients with
previously treated B-CLL.

Randomisation

• Two arms: alemtuzumab (dose escalation) versus alemtuzumab (no escalation)

Participants Inclusion criteria

• A diagnosis of B-cell CLL; according to the NCI WG Criteria

• WHO performance status of 0, 1, or 2

• Previous therapy with at least one but no more than 5 regimens (single agent or combination
regimen). One therapy regimen is defined as consecutive, contiguous cycles of the same drug(s)
with no treatment interruptions lasting > 3 months

• Patient requires treatment for CLL per the following criteria:
◦ Rai stage III or IV;

◦ Rai stage 0-II with at least one of the following - evidence of progressive marrow failure as man-
ifested by the development of, or worsening of, anaemia and/or thrombocytopenia; Massive
or progressive splenomegaly; Progressive lymphocytosis with an increase of greater than 50%
over a 2-month period or an anticipated doubling time of less than 6 months; Lymphocyte

count > 100 x 109/L; B-symptoms

• More than 3 weeks since prior chemotherapy. Patient must have recovered from the acute side
effects incurred as a result of previous therapy

CAM203 
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Exclusion criteria

• Previously treated with alemtuzumab

• Previous bone marrow transplant

Interventions Alemtuzumab (dose escalation)

• The dose is escalated as tolerated using 3mg,10mg, and 30mg, administered SC (if tolerated).
When escalation to 30 mg dose is tolerated, all subsequent doses are administered at 30 mg SC 3
times per week at alternating injection sites for up to 18 weeks.

Alemtuzumab (no escalation)

• All patients will be treated with 30mg of alemtuzumab (with no escalation period) administered
SC (at alternating injection sites) 3 times per week for up to 18 weeks.

Outcomes Primary outcome

• Best disease response to alemtuzumab treatment administered SC for up to 18 weeks in patients
with (B-cell CLL) [Time Frame: 44 weeks with additional observation period thereafter]

Secondary outcome

• PFS

• Duration of response

• OS

• MRD

• Safety

Starting date May 18, 2006

Contact information Genzyme

Notes Sponsor: Genzyme

Estimated enrolment: 85

Estimated primary completion date: July 2011 (Final data collection date for primary outcome
measure)

Study status according to ClinicalTrials.gov: This study is ongoing, but not recruiting participants.

CAM203  (Continued)

 
 

Trial name or title CLL8: a randomised, phase III study to assess alemtuzumab consolidation therapy in patients with
CLL who have responded to previous therapy (ISRCTN63375144)

Methods The trial is intended to assess the effect on PFS of SC alemtuzumab in B-CLL patients who have re-
sponded to previous chemotherapy.

Randomisation

• Two arms: alemtuzumab versus observation

Participants Inclusion criteria

• At least 18 years old, either sex

• Previous confirmation of B-CLL with a characteristic immunophenotype on peripheral blood flow
cytometry

CLL8 
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• Maximum of three prior therapies received for CLL treatment

• Between 6 and 12 months since completing most recent therapy for CLL

• Response to most recent chemotherapy treatment for CLL with PR, nCR or CR

• No prior alemtuzumab therapy

• Absence of clinically evident lymphadenopathy (largest lymph node less than 2 cm in minimum
diameter)

Exclusion criteria

• Disease progression after response to latest therapy

• Persisting severe pancytopenia (neutrophils less than 0.5 x 109/L or platelets less than 50 x 109/L)

• Patients previously treated with allogeneic SCT

Interventions Alemtuzumab

• Patients will receive 30 mg SC infusion three times a week for six weeks. After six weeks of treat-
ment patients will undergo an assessment of response. Patients who are assessed as having no
detectable CLL (MRD negative) after six weeks of treatment will receive no further treatment with
alemtuzumab. Patients who are assessed as having detectable CLL (MRD positive) but showing no
improvement will also stop treatment. Patients who are assessed as having detectable CLL (MRD
positive) with a reduction in levels after six weeks of treatment will receive a further six weeks of
treatment with alemtuzumab. Again such patients will receive 30 mg SC infusion three times a
week for six weeks. Patients will then be assessed for response at the end of treatment which will
include a blood and bone marrow sample being taken

No consolidation therapy

• Not any treatment

Outcomes Primary outcome

• PFS

Secondary outcomes

• Proportion of patients with undetectable minimal residual disease (MRD), measured at the six
month post-randomisation follow-up visit

• Response
◦ For patients receiving treatment with alemtuzumab: after six weeks of treatment (and 12

weeks if applicable)

◦ For patients not receiving treatment with alemtuzumab: three months post-randomisation

◦ For all patients: six months after randomisation (omitted if within four weeks of prior assess-
ment) and 12 months after randomisation

• OS

• Time to MRD relapse for patients who are or who become MRD negative

• Safety and toxicity

• Quality of life: measured at baseline and 3, 6, 12, 24 and 36 months after randomisation

• Quality adjusted life years (QALYs)

Starting date June 2008

Contact information Prof Peter Hillmen 
Department of Haematology 
Level 3 Bexley Wing 
St James's University Hospital 
Beckett Street 
Leeds 
United Kingdom: peter.hillmen@nhs.net

CLL8  (Continued)
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Notes Sponsor: Leeds Teaching Hospitals NHS Trust (UK)

Target number of participants: 288

Anticipated end date: December 214

CLL8  (Continued)

 
 

Trial name or title Fludarabine combined with either alemtuzumab or rituximab in treating patients with refractory or
relapsed B-CLL (NCT00086775)

Methods Phase II trial comparing combination treatment with fludarabine and alemtuzumab to fludarabine
and rituximab in patients with B-CLL requiring treatment after first line therapy

Randomisation

• Two arms: fludarabine plus alemtuzumab versus fludarabine plus rituximab

Participants Inclusion criteria

• Diagnosis of B-cell CLL

• Refractory to OR relapsed after prior first-line therapy

• Age 18 and over

• Performance status: ECOG 0-2

• Biologic therapy: more than 4 weeks since prior alemtuzumab and/or rituximab; no prior bone
marrow transplantation; no concurrent thrombopoietin or pegfilgrastim

• Chemotherapy: more than 3 weeks since prior fludarabine

• More than 3 months since prior investigational drugs

• No other concurrent cytotoxic therapy

Interventions Fludarabine plus alemtuzumab

• Patients receive fludarabine IV over 30 minutes on days 1 to 5. At least 30 minutes before fludara-
bine administration, patients receive alemtuzumab SC on days 1 to 5.

Fludarabine plus rituximab

• Patients receive fludarabine IV over 30 minutes on days 1 to 5. At least 30 minutes before fludara-
bine administration, patients receive rituximab IV on days 1 and 4 of course 1 and on day 1 only
in subsequent courses.

Outcomes Primary outcome

• CRR

Secondary outcomes

• ORR

• 1-year survival

• Time to progression

• Duration of response

• Adverse event

• Molecular response rate

• Lymphocyte and lymphocyte subset recovery (CD3, CD3/CD4, CD3/CD8, CD20)

• Time to complete response

• Rate of cytomegalovirus reactivation and time to reactivation

DMS-F0334 
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Starting date July 2003

Contact information Ann S. LaCasce, MD, Dana-Farber Cancer Institute

Notes Sponsor: Bayer

Estimated enrolment: no information provided

Estimated primary completion date: June 2005 (Final data collection date for primary outcome
measure)

Study status according to ClinicalTrials.gov: This study has been completed

DMS-F0334  (Continued)

 
 

Trial name or title A randomised phase III study in previously untreated patients with biological high-risk CLL: fludara-
bine and cyclophosphamide (FC) versus FC and low-dose alemtuzumab (ISRCTN25180151)

Methods Prospective, multicenter, randomised controlled trial

Randomisation

• Two arms: fludarabine and cyclophosphamide plus alemtuzumab versus fludarabine and cy-
clophosphamide

Participants Inclusion criteria

• Biological high-risk CLL

• Patients with symptomatic stage A, symptomatic stage B or stage C

• Age 18 to 75 years inclusive

Exclusion criteria

• WHO performance status >/= 3, unless related to CLL

• Previously treated with chemotherapy, radiotherapy or immunotherapy for CLL

• History of active cancer during the past 5 years, except non-melanoma skin cancer or stage 0 cer-
vical carcinoma

Interventions Fludarabine and cyclophosphamide plus alemtuzumab

• 6 cycles of oral FluC combined with SC alemtuzumab

Fludarabine and cyclophosphamide

• 6 cycles of oral FluC

Outcomes Primary outcome

• PFS

Secondary outcomes

• Event free survival

• Clinical, flow cytometric and molecular response rate

• Overall survival

• Disease free survival

• Toxicity

Hovon 68 CLL 
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Starting date December 2005

Contact information Prof  M.H.J.  Oers, van

Academic Medical Center 
Department of Hematologie 
P.O. Box 22660

Amsterdam

Netherlands

m.h.vanoers@amc.uva.nl

Notes Sponsor: Rigshospitalet (Denmark)

Target number of participants: 300

Status of trial: completed

Hovon 68 CLL  (Continued)

 
 

Trial name or title SCH 727965 in patients with mantle cell lymphoma or B-CLL (study P04715AM2) (NCT00871546)

Methods A randomised phase 2 study of SCH 727965 in subjects with relapsed or refractory mantle cell lym-
phoma (MCL) or B-cell CLL

Randomisation

• Four arms: B-CLL patients treated with SCH 727965 versus B-CLL patients treated with alem-
tuzumab; MCL patients treated with SCH 727965 versus MCL patients treated with bortezomib

Participants Inclusion criteria

• Age >=18 years, either sex, any race.

• ECOG performance status of 0 or 1.

• For subjects with MCL:
◦ Diagnosis of MCL according to the World Health Organization (WHO) criteria. Received at least

one prior chemotherapeutic regimen, but no more than two regimens including stem cell
transplantation. Measurable or assessable disease by the Revised Response Criteria for Malig-
nant Lymphoma

• For subjects with B-CLL
◦ Documented B-CLL according to the National Cancer Institute Working Group (NCI-WG) crite-

ria. Received at least one prior alkylating agent-based regimen and one fludarabine- or pento-
statin-containing regimen, but must not have received more than two prior regimens. Measur-
able or assessable disease by NCI-WG criteria

Exclusion criteria

• Previous treatment with SCH 727965 or other cyclin-dependent kinase inhibitors

• For MCL, previous treatment with bortezomib

• For B-CLL, previous treatment with alemtuzumab

Interventions B-CLL patients

• SCH 727965:
◦ SCH 727965 50 mg/m2 IV on day 1 of each 21-day cycle until disease progression

• Alemtuzumab:

P04715 
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◦ Alemtuzumab dose-titrated to the goal maintenance dose of 30 mg/day IV or SC three times a
week on alternate days for a total of 12 weeks.

MCL patients

• SCH 727965:
◦ SCH 727965 50 mg/m2 IV on day 1 of each 21-day cycle until disease progression.

• Bortezomib:
◦ Bortezomib 1.3 mg/m2 IV on days 1, 4, 8, and 11 of each 21-day cycle until disease progression.

Outcomes Primary outcome

• Response rate

Secondary outcomes

• Time to disease progression

Starting date March 2009

Contact information No contacts provided

Notes Sponsor: Schering-Plough

Estimated enrolment: 200

Estimated primary completion date: March 2011 (Final data collection date for primary outcome
measure)

Study status according to ClinicalTrials.gov: This study is ongoing, but not recruiting participants.

P04715  (Continued)

ALT: alanine aminotransferase; AST: aspartate aminotransferase; B-CLL: B-cell chronic lymphocytic leukaemia: CLL: chronic lymphocytic
leukaemia; CR: complete response; CRR: complete response rate; IV: intravenous; MRD: minimal residual disease; nCR: near complete
response; ORR: overall response rate; OS: overall survival; PFS: progression-free survival; PLL: prolymphocytic leukaemia; PR: partial
response; SC: subcutaneous; SCT: stem cell transplantation; SLL: small lymphocytic lymphoma.
 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Anti-leukaemic therapy plus alemtuzumab versus anti-leukaemic therapy alone (anti-leukaemic
therapy identical in both groups; unconfounded)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 PFS - overall analysis 2 356 Hazard Ratio (Fixed, 95% CI) 0.58 [0.44, 0.76]

2 PFS - subgrouped by treatment reg-
imens

2   Hazard Ratio (Fixed, 95% CI) Subtotals only

2.1 combinations with chemotherapy 1 335 Hazard Ratio (Fixed, 95% CI) 0.61 [0.47, 0.81]

2.2 not combined with another
chemotherapy

1 21 Hazard Ratio (Fixed, 95% CI) 0.17 [0.05, 0.60]

3 PFS - subgrouped by starting point
of alemtuzumab

2 356 Hazard Ratio (Fixed, 95% CI) 0.58 [0.44, 0.76]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

3.1 relapse therapy 1 335 Hazard Ratio (Fixed, 95% CI) 0.61 [0.47, 0.81]

3.2 consolidation therapy 1 21 Hazard Ratio (Fixed, 95% CI) 0.17 [0.05, 0.60]

4 Treatment related mortality 2 356 Risk Ratio (M-H, Fixed, 95%
CI)

0.57 [0.17, 1.90]

5 ORR - overall analysis 2 356 Risk Ratio (M-H, Fixed, 95%
CI)

1.10 [0.99, 1.23]

6 ORR - subgrouped by treatment
regimens

2   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

6.1 combinations with chemotherapy 1 335 Risk Ratio (M-H, Fixed, 95%
CI)

1.08 [0.97, 1.21]

6.2 not combined with another
chemotherapy

1 21 Risk Ratio (M-H, Fixed, 95%
CI)

1.41 [0.92, 2.14]

7 ORR - subgrouped by starting point
of alemtuzumab

2   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

7.1 relapse therapy 1 335 Risk Ratio (M-H, Fixed, 95%
CI)

1.08 [0.97, 1.21]

7.2 consolidation therapy 1 21 Risk Ratio (M-H, Fixed, 95%
CI)

1.41 [0.92, 2.14]

8 CRR - overall analysis 2 356 Risk Ratio (M-H, Fixed, 95%
CI)

2.61 [1.26, 5.42]

9 CRR - subgrouped by treatment reg-
imens

2   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

9.1 combinations with chemotherapy 1 335 Risk Ratio (M-H, Fixed, 95%
CI)

2.98 [1.30, 6.83]

9.2 not combined with another
chemotherapy

1 21 Risk Ratio (M-H, Fixed, 95%
CI)

1.36 [0.28, 6.56]

10 CRR - subgrouped by starting
point of alemtuzumab

2 356 Risk Ratio (M-H, Fixed, 95%
CI)

2.61 [1.26, 5.42]

10.1 relapse therapy 1 335 Risk Ratio (M-H, Fixed, 95%
CI)

2.98 [1.30, 6.83]

10.2 consolidation therapy 1 21 Risk Ratio (M-H, Fixed, 95%
CI)

1.36 [0.28, 6.56]

11 CMV reactivation - overall analysis 2 350 Risk Ratio (M-H, Fixed, 95%
CI)

10.52 [1.42, 77.68]

12 CMV reactivation - subgrouped by
treatment regimens

2   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

12.1 combinations with chemothera-
py

1 329 Risk Ratio (M-H, Fixed, 95%
CI)

9.05 [0.49, 166.84]

12.2 not combined with another
chemotherapy

1 21 Risk Ratio (M-H, Fixed, 95%
CI)

11.92 [0.76,
187.84]

13 CMV reactivation - subgrouped by
starting point of alemtuzumab

2 350 Risk Ratio (M-H, Fixed, 95%
CI)

10.52 [1.42, 77.68]

13.1 relapse therapy 1 329 Risk Ratio (M-H, Fixed, 95%
CI)

9.05 [0.49, 166.84]

13.2 consolidation therapy 1 21 Risk Ratio (M-H, Fixed, 95%
CI)

11.92 [0.76,
187.84]

14 Infections (all grades) - overall
analysis

2 350 Risk Ratio (M-H, Fixed, 95%
CI)

1.32 [1.01, 1.74]

15 Infections (all grades) - sub-
grouped by treatment regimens

2   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

15.1 combinations with chemothera-
py

1 329 Risk Ratio (M-H, Fixed, 95%
CI)

1.16 [0.88, 1.53]

15.2 not combined with another
chemotherapy

1 21 Risk Ratio (M-H, Fixed, 95%
CI)

19.25 [1.27,
291.20]

16 Infections (all grades) - sub-
grouped by starting point of alem-
tuzumab

2   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

16.1 relapse therapy 1 329 Risk Ratio (M-H, Fixed, 95%
CI)

1.16 [0.88, 1.53]

16.2 consolidation therapy 1 21 Risk Ratio (M-H, Fixed, 95%
CI)

19.25 [1.27,
291.20]

17 Anaemia grade 3/4 - overall analy-
sis

2 350 Risk Ratio (M-H, Fixed, 95%
CI)

0.63 [0.33, 1.20]

18 Anaemia grade 3/4 - subgrouped
by treatment regimens

2   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

18.1 combinations with chemothera-
py

1 329 Risk Ratio (M-H, Fixed, 95%
CI)

0.53 [0.26, 1.06]

18.2 not combined with another
chemotherapy

1 21 Risk Ratio (M-H, Fixed, 95%
CI)

4.58 [0.25, 85.33]

19 Anaemia grade 3/4 - subgrouped
by starting point of alemtuzumab

2   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

19.1 relapse therapy 1 329 Risk Ratio (M-H, Fixed, 95%
CI)

0.53 [0.26, 1.06]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

19.2 consolidation therapy 1 21 Risk Ratio (M-H, Fixed, 95%
CI)

4.58 [0.25, 85.33]

20 Neutropenia grade 3/4 - overall
analysis

2 350 Risk Ratio (M-H, Fixed, 95%
CI)

1.25 [0.97, 1.61]

21 Neutropenia grade 3/4 - sub-
grouped by treatment regimens

2   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

21.1 combinations with chemothera-
py

1 329 Risk Ratio (M-H, Fixed, 95%
CI)

1.15 [0.89, 1.48]

21.2 not combined with another
chemotherapy

1 21 Risk Ratio (M-H, Fixed, 95%
CI)

13.75 [0.88,
213.65]

22 Neutropenia grade 3/4 - sub-
grouped by starting point of alem-
tuzumab

2   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

22.1 relapse therapy 1 329 Risk Ratio (M-H, Fixed, 95%
CI)

1.15 [0.89, 1.48]

22.2 consolidation therapy 1 21 Risk Ratio (M-H, Fixed, 95%
CI)

13.75 [0.88,
213.65]

23 Thrombocytopenia grade 3/4 -
overall analysis

2 350 Risk Ratio (M-H, Fixed, 95%
CI)

1.05 [0.58, 1.89]

24 Thrombocytopenia grade 3/4 -
subgrouped by treatment regimens

2   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

24.1 combinations with chemothera-
py

1 329 Risk Ratio (M-H, Fixed, 95%
CI)

0.85 [0.45, 1.59]

24.2 not combined with another
chemotherapy

1 21 Risk Ratio (M-H, Fixed, 95%
CI)

8.25 [0.50, 136.33]

25 Thrombocytopenia grade 3/4
- subgrouped by starting point of
alemtuzumab

2   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

25.1 relapse therapy 1 329 Risk Ratio (M-H, Fixed, 95%
CI)

0.85 [0.45, 1.59]

25.2 consolidation therapy 1 21 Risk Ratio (M-H, Fixed, 95%
CI)

8.25 [0.50, 136.33]

26 SAEs - overall analysis 2 350 Risk Ratio (M-H, Fixed, 95%
CI)

1.34 [0.95, 1.89]

27 SAEs - subgrouped by treatment
regimens

2   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

27.1 combinations with chemothera-
py

1 329 Risk Ratio (M-H, Fixed, 95%
CI)

1.33 [0.94, 1.87]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

27.2 not combined with another
chemotherapy

1 21 Risk Ratio (M-H, Fixed, 95%
CI)

2.75 [0.12, 60.70]

28 SAEs - subgrouped by starting
point of alemtuzumab

2   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

28.1 relapse therapy 1 329 Risk Ratio (M-H, Fixed, 95%
CI)

1.33 [0.94, 1.87]

28.2 consolidation therapy 1 21 Risk Ratio (M-H, Fixed, 95%
CI)

2.75 [0.12, 60.70]

 
 

Analysis 1.1.   Comparison 1 Anti-leukaemic therapy plus alemtuzumab versus anti-leukaemic therapy
alone (anti-leukaemic therapy identical in both groups; unconfounded), Outcome 1 PFS - overall analysis.

Study or subgroup Experi-
mental

Control log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Fixed, 95% CI   IV, Fixed, 95% CI

CAM 314 168 167 -0.5 (0.14) 95.57% 0.61[0.47,0.81]

GCLLSG CLL4B 11 10 -1.8 (0.65) 4.43% 0.17[0.05,0.6]

   

Total (95% CI)       100% 0.58[0.44,0.76]

Heterogeneity: Tau2=0; Chi2=3.82, df=1(P=0.05); I2=73.84%  

Test for overall effect: Z=4(P<0.0001)  

Favours experimental 100.1 50.2 20.5 1 Favours control

 
 

Analysis 1.2.   Comparison 1 Anti-leukaemic therapy plus alemtuzumab versus anti-leukaemic therapy alone (anti-
leukaemic therapy identical in both groups; unconfounded), Outcome 2 PFS - subgrouped by treatment regimens.

Study or subgroup Experi-
mental

Control log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Fixed, 95% CI   IV, Fixed, 95% CI

1.2.1 combinations with chemotherapy  

CAM 314 168 167 -0.5 (0.14) 100% 0.61[0.47,0.81]

Subtotal (95% CI)       100% 0.61[0.47,0.81]

Heterogeneity: Not applicable  

Test for overall effect: Z=3.5(P=0)  

   

1.2.2 not combined with another chemotherapy  

GCLLSG CLL4B 11 10 -1.8 (0.65) 100% 0.17[0.05,0.6]

Subtotal (95% CI)       100% 0.17[0.05,0.6]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.75(P=0.01)  

Test for subgroup differences: Chi2=3.82, df=1 (P=0.05), I2=73.84%  

Favours experimental 1000.01 100.1 1 Favours control
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Analysis 1.3.   Comparison 1 Anti-leukaemic therapy plus alemtuzumab versus
anti-leukaemic therapy alone (anti-leukaemic therapy identical in both groups;
unconfounded), Outcome 3 PFS - subgrouped by starting point of alemtuzumab.

Study or subgroup Experi-
mental

Control log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Fixed, 95% CI   IV, Fixed, 95% CI

1.3.1 relapse therapy  

CAM 314 168 167 -0.5 (0.14) 95.57% 0.61[0.47,0.81]

Subtotal (95% CI)       95.57% 0.61[0.47,0.81]

Heterogeneity: Not applicable  

Test for overall effect: Z=3.5(P=0)  

   

1.3.2 consolidation therapy  

GCLLSG CLL4B 11 10 -1.8 (0.65) 4.43% 0.17[0.05,0.6]

Subtotal (95% CI)       4.43% 0.17[0.05,0.6]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.75(P=0.01)  

   

Total (95% CI)       100% 0.58[0.44,0.76]

Heterogeneity: Tau2=0; Chi2=3.82, df=1(P=0.05); I2=73.84%  

Test for overall effect: Z=4(P<0.0001)  

Test for subgroup differences: Chi2=3.82, df=1 (P=0.05), I2=73.84%  

Favours experimental 1000.01 100.1 1 Favours control

 
 

Analysis 1.4.   Comparison 1 Anti-leukaemic therapy plus alemtuzumab versus anti-leukaemic therapy alone
(anti-leukaemic therapy identical in both groups; unconfounded), Outcome 4 Treatment related mortality.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

CAM 314 4/168 7/167 100% 0.57[0.17,1.9]

GCLLSG CLL4B 0/11 0/10   Not estimable

   

Total (95% CI) 179 177 100% 0.57[0.17,1.9]

Total events: 4 (Experimental), 7 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.92(P=0.36)  

Favours experimental 1000.01 100.1 1 Favours control

 
 

Analysis 1.5.   Comparison 1 Anti-leukaemic therapy plus alemtuzumab versus anti-leukaemic therapy
alone (anti-leukaemic therapy identical in both groups; unconfounded), Outcome 5 ORR - overall analysis.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

CAM 314 137/168 126/167 94.17% 1.08[0.97,1.21]

GCLLSG CLL4B 11/11 7/10 5.83% 1.41[0.92,2.14]

   

Total (95% CI) 179 177 100% 1.1[0.99,1.23]

Total events: 148 (Experimental), 133 (Control)  

Favours control 1000.01 100.1 1 Favours experimental
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Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Heterogeneity: Tau2=0; Chi2=1.4, df=1(P=0.24); I2=28.5%  

Test for overall effect: Z=1.72(P=0.09)  

Favours control 1000.01 100.1 1 Favours experimental

 
 

Analysis 1.6.   Comparison 1 Anti-leukaemic therapy plus alemtuzumab versus anti-leukaemic therapy alone (anti-
leukaemic therapy identical in both groups; unconfounded), Outcome 6 ORR - subgrouped by treatment regimens.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.6.1 combinations with chemotherapy  

CAM 314 137/168 126/167 100% 1.08[0.97,1.21]

Subtotal (95% CI) 168 167 100% 1.08[0.97,1.21]

Total events: 137 (Experimental), 126 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.35(P=0.18)  

   

1.6.2 not combined with another chemotherapy  

GCLLSG CLL4B 11/11 7/10 100% 1.41[0.92,2.14]

Subtotal (95% CI) 11 10 100% 1.41[0.92,2.14]

Total events: 11 (Experimental), 7 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.59(P=0.11)  

Test for subgroup differences: Chi2=1.4, df=1 (P=0.24), I2=28.5%  

Favours control 1000.01 100.1 1 Favours experimental

 
 

Analysis 1.7.   Comparison 1 Anti-leukaemic therapy plus alemtuzumab versus
anti-leukaemic therapy alone (anti-leukaemic therapy identical in both groups;

unconfounded), Outcome 7 ORR - subgrouped by starting point of alemtuzumab.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.7.1 relapse therapy  

CAM 314 137/168 126/167 100% 1.08[0.97,1.21]

Subtotal (95% CI) 168 167 100% 1.08[0.97,1.21]

Total events: 137 (Experimental), 126 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.35(P=0.18)  

   

1.7.2 consolidation therapy  

GCLLSG CLL4B 11/11 7/10 100% 1.41[0.92,2.14]

Subtotal (95% CI) 11 10 100% 1.41[0.92,2.14]

Total events: 11 (Experimental), 7 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.59(P=0.11)  

Test for subgroup differences: Chi2=1.4, df=1 (P=0.24), I2=28.5%  

Favours control 1000.01 100.1 1 Favours experimental
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Analysis 1.8.   Comparison 1 Anti-leukaemic therapy plus alemtuzumab versus anti-leukaemic therapy
alone (anti-leukaemic therapy identical in both groups; unconfounded), Outcome 8 CRR - overall analysis.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

CAM 314 21/168 7/167 77.02% 2.98[1.3,6.83]

GCLLSG CLL4B 3/11 2/10 22.98% 1.36[0.28,6.56]

   

Total (95% CI) 179 177 100% 2.61[1.26,5.42]

Total events: 24 (Experimental), 9 (Control)  

Heterogeneity: Tau2=0; Chi2=0.76, df=1(P=0.38); I2=0%  

Test for overall effect: Z=2.58(P=0.01)  

Favours control 1000.01 100.1 1 Favours experimental

 
 

Analysis 1.9.   Comparison 1 Anti-leukaemic therapy plus alemtuzumab versus anti-leukaemic therapy alone (anti-
leukaemic therapy identical in both groups; unconfounded), Outcome 9 CRR - subgrouped by treatment regimens.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.9.1 combinations with chemotherapy  

CAM 314 21/168 7/167 100% 2.98[1.3,6.83]

Subtotal (95% CI) 168 167 100% 2.98[1.3,6.83]

Total events: 21 (Experimental), 7 (Control)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=2.59(P=0.01)  

   

1.9.2 not combined with another chemotherapy  

GCLLSG CLL4B 3/11 2/10 100% 1.36[0.28,6.56]

Subtotal (95% CI) 11 10 100% 1.36[0.28,6.56]

Total events: 3 (Experimental), 2 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.39(P=0.7)  

Test for subgroup differences: Chi2=0.75, df=1 (P=0.39), I2=0%  

Favours control 1000.01 100.1 1 Favours experimental

 
 

Analysis 1.10.   Comparison 1 Anti-leukaemic therapy plus alemtuzumab versus
anti-leukaemic therapy alone (anti-leukaemic therapy identical in both groups;

unconfounded), Outcome 10 CRR - subgrouped by starting point of alemtuzumab.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.10.1 relapse therapy  

CAM 314 21/168 7/167 77.02% 2.98[1.3,6.83]

Subtotal (95% CI) 168 167 77.02% 2.98[1.3,6.83]

Total events: 21 (Experimental), 7 (Control)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=2.59(P=0.01)  

   

Favours control 1000.01 100.1 1 Favours experimental
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Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.10.2 consolidation therapy  

GCLLSG CLL4B 3/11 2/10 22.98% 1.36[0.28,6.56]

Subtotal (95% CI) 11 10 22.98% 1.36[0.28,6.56]

Total events: 3 (Experimental), 2 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.39(P=0.7)  

   

Total (95% CI) 179 177 100% 2.61[1.26,5.42]

Total events: 24 (Experimental), 9 (Control)  

Heterogeneity: Tau2=0; Chi2=0.76, df=1(P=0.38); I2=0%  

Test for overall effect: Z=2.58(P=0.01)  

Test for subgroup differences: Chi2=0.75, df=1 (P=0.39), I2=0%  

Favours control 1000.01 100.1 1 Favours experimental

 
 

Analysis 1.11.   Comparison 1 Anti-leukaemic therapy plus alemtuzumab versus anti-leukaemic therapy alone
(anti-leukaemic therapy identical in both groups; unconfounded), Outcome 11 CMV reactivation - overall analysis.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

CAM 314 4/164 0/165 48.86% 9.05[0.49,166.84]

GCLLSG CLL4B 6/11 0/10 51.14% 11.92[0.76,187.84]

   

Total (95% CI) 175 175 100% 10.52[1.42,77.68]

Total events: 10 (Experimental), 0 (Control)  

Heterogeneity: Tau2=0; Chi2=0.02, df=1(P=0.89); I2=0%  

Test for overall effect: Z=2.31(P=0.02)  

Favours experimental 1000.01 100.1 1 Favours control

 
 

Analysis 1.12.   Comparison 1 Anti-leukaemic therapy plus alemtuzumab versus
anti-leukaemic therapy alone (anti-leukaemic therapy identical in both groups;

unconfounded), Outcome 12 CMV reactivation - subgrouped by treatment regimens.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.12.1 combinations with chemotherapy  

CAM 314 4/164 0/165 100% 9.05[0.49,166.84]

Subtotal (95% CI) 164 165 100% 9.05[0.49,166.84]

Total events: 4 (Experimental), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.48(P=0.14)  

   

1.12.2 not combined with another chemotherapy  

GCLLSG CLL4B 6/11 0/10 100% 11.92[0.76,187.84]

Subtotal (95% CI) 11 10 100% 11.92[0.76,187.84]

Total events: 6 (Experimental), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.76(P=0.08)  

Favours experimental 1000.01 100.1 1 Favours control
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Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Test for subgroup differences: Chi2=0.02, df=1 (P=0.89), I2=0%  

Favours experimental 1000.01 100.1 1 Favours control

 
 

Analysis 1.13.   Comparison 1 Anti-leukaemic therapy plus alemtuzumab versus anti-
leukaemic therapy alone (anti-leukaemic therapy identical in both groups; unconfounded),

Outcome 13 CMV reactivation - subgrouped by starting point of alemtuzumab.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.13.1 relapse therapy  

CAM 314 4/164 0/165 48.86% 9.05[0.49,166.84]

Subtotal (95% CI) 164 165 48.86% 9.05[0.49,166.84]

Total events: 4 (Experimental), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.48(P=0.14)  

   

1.13.2 consolidation therapy  

GCLLSG CLL4B 6/11 0/10 51.14% 11.92[0.76,187.84]

Subtotal (95% CI) 11 10 51.14% 11.92[0.76,187.84]

Total events: 6 (Experimental), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.76(P=0.08)  

   

Total (95% CI) 175 175 100% 10.52[1.42,77.68]

Total events: 10 (Experimental), 0 (Control)  

Heterogeneity: Tau2=0; Chi2=0.02, df=1(P=0.89); I2=0%  

Test for overall effect: Z=2.31(P=0.02)  

Test for subgroup differences: Chi2=0.02, df=1 (P=0.89), I2=0%  

Favours experimental 1000.01 100.1 1 Favours control

 
 

Analysis 1.14.   Comparison 1 Anti-leukaemic therapy plus alemtuzumab versus anti-leukaemic therapy alone (anti-
leukaemic therapy identical in both groups; unconfounded), Outcome 14 Infections (all grades) - overall analysis.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

CAM 314 67/164 58/165 99.11% 1.16[0.88,1.53]

GCLLSG CLL4B 10/11 0/10 0.89% 19.25[1.27,291.2]

   

Total (95% CI) 175 175 100% 1.32[1.01,1.74]

Total events: 77 (Experimental), 58 (Control)  

Heterogeneity: Tau2=0; Chi2=4.58, df=1(P=0.03); I2=78.16%  

Test for overall effect: Z=2.01(P=0.04)  

Favours experimental 1000.01 100.1 1 Favours control
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Analysis 1.15.   Comparison 1 Anti-leukaemic therapy plus alemtuzumab versus
anti-leukaemic therapy alone (anti-leukaemic therapy identical in both groups;

unconfounded), Outcome 15 Infections (all grades) - subgrouped by treatment regimens.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.15.1 combinations with chemotherapy  

CAM 314 67/164 58/165 100% 1.16[0.88,1.53]

Subtotal (95% CI) 164 165 100% 1.16[0.88,1.53]

Total events: 67 (Experimental), 58 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.06(P=0.29)  

   

1.15.2 not combined with another chemotherapy  

GCLLSG CLL4B 10/11 0/10 100% 19.25[1.27,291.2]

Subtotal (95% CI) 11 10 100% 19.25[1.27,291.2]

Total events: 10 (Experimental), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.13(P=0.03)  

Test for subgroup differences: Chi2=4.06, df=1 (P=0.04), I2=75.37%  

Favours experimental 1000.01 100.1 1 Favours control

 
 

Analysis 1.16.   Comparison 1 Anti-leukaemic therapy plus alemtuzumab versus anti-
leukaemic therapy alone (anti-leukaemic therapy identical in both groups; unconfounded),

Outcome 16 Infections (all grades) - subgrouped by starting point of alemtuzumab.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.16.1 relapse therapy  

CAM 314 67/164 58/165 100% 1.16[0.88,1.53]

Subtotal (95% CI) 164 165 100% 1.16[0.88,1.53]

Total events: 67 (Experimental), 58 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.06(P=0.29)  

   

1.16.2 consolidation therapy  

GCLLSG CLL4B 10/11 0/10 100% 19.25[1.27,291.2]

Subtotal (95% CI) 11 10 100% 19.25[1.27,291.2]

Total events: 10 (Experimental), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.13(P=0.03)  

Test for subgroup differences: Chi2=4.06, df=1 (P=0.04), I2=75.37%  

Favours experimental 1000.01 100.1 1 Favours control
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Analysis 1.17.   Comparison 1 Anti-leukaemic therapy plus alemtuzumab versus anti-leukaemic therapy alone (anti-
leukaemic therapy identical in both groups; unconfounded), Outcome 17 Anaemia grade 3/4 - overall analysis.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

CAM 314 11/164 21/165 97.57% 0.53[0.26,1.06]

GCLLSG CLL4B 2/11 0/10 2.43% 4.58[0.25,85.33]

   

Total (95% CI) 175 175 100% 0.63[0.33,1.2]

Total events: 13 (Experimental), 21 (Control)  

Heterogeneity: Tau2=0; Chi2=2.01, df=1(P=0.16); I2=50.36%  

Test for overall effect: Z=1.41(P=0.16)  

Favours experimental 1000.01 100.1 1 Favours control

 
 

Analysis 1.18.   Comparison 1 Anti-leukaemic therapy plus alemtuzumab versus
anti-leukaemic therapy alone (anti-leukaemic therapy identical in both groups;

unconfounded), Outcome 18 Anaemia grade 3/4 - subgrouped by treatment regimens.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.18.1 combinations with chemotherapy  

CAM 314 11/164 21/165 100% 0.53[0.26,1.06]

Subtotal (95% CI) 164 165 100% 0.53[0.26,1.06]

Total events: 11 (Experimental), 21 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.8(P=0.07)  

   

1.18.2 not combined with another chemotherapy  

GCLLSG CLL4B 2/11 0/10 100% 4.58[0.25,85.33]

Subtotal (95% CI) 11 10 100% 4.58[0.25,85.33]

Total events: 2 (Experimental), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.02(P=0.31)  

Test for subgroup differences: Chi2=1.99, df=1 (P=0.16), I2=49.72%  

Favours experimental 1000.01 100.1 1 Favours control

 
 

Analysis 1.19.   Comparison 1 Anti-leukaemic therapy plus alemtuzumab versus anti-
leukaemic therapy alone (anti-leukaemic therapy identical in both groups; unconfounded),

Outcome 19 Anaemia grade 3/4 - subgrouped by starting point of alemtuzumab.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.19.1 relapse therapy  

CAM 314 11/164 21/165 100% 0.53[0.26,1.06]

Subtotal (95% CI) 164 165 100% 0.53[0.26,1.06]

Total events: 11 (Experimental), 21 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.8(P=0.07)  

   

Favours experimental 1000.01 100.1 1 Favours control
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Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.19.2 consolidation therapy  

GCLLSG CLL4B 2/11 0/10 100% 4.58[0.25,85.33]

Subtotal (95% CI) 11 10 100% 4.58[0.25,85.33]

Total events: 2 (Experimental), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.02(P=0.31)  

Test for subgroup differences: Chi2=1.99, df=1 (P=0.16), I2=49.72%  

Favours experimental 1000.01 100.1 1 Favours control

 
 

Analysis 1.20.   Comparison 1 Anti-leukaemic therapy plus alemtuzumab versus anti-leukaemic therapy alone (anti-
leukaemic therapy identical in both groups; unconfounded), Outcome 20 Neutropenia grade 3/4 - overall analysis.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

CAM 314 73/164 64/165 99.19% 1.15[0.89,1.48]

GCLLSG CLL4B 7/11 0/10 0.81% 13.75[0.88,213.65]

   

Total (95% CI) 175 175 100% 1.25[0.97,1.61]

Total events: 80 (Experimental), 64 (Control)  

Heterogeneity: Tau2=0; Chi2=3.36, df=1(P=0.07); I2=70.23%  

Test for overall effect: Z=1.71(P=0.09)  

Favours experimental 1000.01 100.1 1 Favours control

 
 

Analysis 1.21.   Comparison 1 Anti-leukaemic therapy plus alemtuzumab versus
anti-leukaemic therapy alone (anti-leukaemic therapy identical in both groups;

unconfounded), Outcome 21 Neutropenia grade 3/4 - subgrouped by treatment regimens.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.21.1 combinations with chemotherapy  

CAM 314 73/164 64/165 100% 1.15[0.89,1.48]

Subtotal (95% CI) 164 165 100% 1.15[0.89,1.48]

Total events: 73 (Experimental), 64 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.05(P=0.29)  

   

1.21.2 not combined with another chemotherapy  

GCLLSG CLL4B 7/11 0/10 100% 13.75[0.88,213.65]

Subtotal (95% CI) 11 10 100% 13.75[0.88,213.65]

Total events: 7 (Experimental), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.87(P=0.06)  

Test for subgroup differences: Chi2=3.12, df=1 (P=0.08), I2=67.96%  

Favours experimental 1000.01 100.1 1 Favours control
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Analysis 1.22.   Comparison 1 Anti-leukaemic therapy plus alemtuzumab versus anti-
leukaemic therapy alone (anti-leukaemic therapy identical in both groups; unconfounded),

Outcome 22 Neutropenia grade 3/4 - subgrouped by starting point of alemtuzumab.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.22.1 relapse therapy  

CAM 314 73/164 64/165 100% 1.15[0.89,1.48]

Subtotal (95% CI) 164 165 100% 1.15[0.89,1.48]

Total events: 73 (Experimental), 64 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.05(P=0.29)  

   

1.22.2 consolidation therapy  

GCLLSG CLL4B 7/11 0/10 100% 13.75[0.88,213.65]

Subtotal (95% CI) 11 10 100% 13.75[0.88,213.65]

Total events: 7 (Experimental), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.87(P=0.06)  

Test for subgroup differences: Chi2=3.12, df=1 (P=0.08), I2=67.96%  

Favours experimental 1000.01 100.1 1 Favours control

 
 

Analysis 1.23.   Comparison 1 Anti-leukaemic therapy plus alemtuzumab versus
anti-leukaemic therapy alone (anti-leukaemic therapy identical in both groups;

unconfounded), Outcome 23 Thrombocytopenia grade 3/4 - overall analysis.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

CAM 314 16/164 19/165 97.32% 0.85[0.45,1.59]

GCLLSG CLL4B 4/11 0/10 2.68% 8.25[0.5,136.33]

   

Total (95% CI) 175 175 100% 1.05[0.58,1.89]

Total events: 20 (Experimental), 19 (Control)  

Heterogeneity: Tau2=0; Chi2=2.51, df=1(P=0.11); I2=60.21%  

Test for overall effect: Z=0.15(P=0.88)  

Favours experimental 1000.01 100.1 1 Favours control

 
 

Analysis 1.24.   Comparison 1 Anti-leukaemic therapy plus alemtuzumab versus anti-
leukaemic therapy alone (anti-leukaemic therapy identical in both groups; unconfounded),

Outcome 24 Thrombocytopenia grade 3/4 - subgrouped by treatment regimens.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.24.1 combinations with chemotherapy  

CAM 314 16/164 19/165 100% 0.85[0.45,1.59]

Subtotal (95% CI) 164 165 100% 0.85[0.45,1.59]

Total events: 16 (Experimental), 19 (Control)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.52(P=0.61)  

Favours experimental 1000.01 100.1 1 Favours control
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Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

   

1.24.2 not combined with another chemotherapy  

GCLLSG CLL4B 4/11 0/10 100% 8.25[0.5,136.33]

Subtotal (95% CI) 11 10 100% 8.25[0.5,136.33]

Total events: 4 (Experimental), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.47(P=0.14)  

Test for subgroup differences: Chi2=2.41, df=1 (P=0.12), I2=58.48%  

Favours experimental 1000.01 100.1 1 Favours control

 
 

Analysis 1.25.   Comparison 1 Anti-leukaemic therapy plus alemtuzumab versus anti-
leukaemic therapy alone (anti-leukaemic therapy identical in both groups; unconfounded),
Outcome 25 Thrombocytopenia grade 3/4 - subgrouped by starting point of alemtuzumab.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.25.1 relapse therapy  

CAM 314 16/164 19/165 100% 0.85[0.45,1.59]

Subtotal (95% CI) 164 165 100% 0.85[0.45,1.59]

Total events: 16 (Experimental), 19 (Control)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.52(P=0.61)  

   

1.25.2 consolidation therapy  

GCLLSG CLL4B 4/11 0/10 100% 8.25[0.5,136.33]

Subtotal (95% CI) 11 10 100% 8.25[0.5,136.33]

Total events: 4 (Experimental), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.47(P=0.14)  

Test for subgroup differences: Chi2=2.41, df=1 (P=0.12), I2=58.48%  

Favours experimental 1000.01 100.1 1 Favours control

 
 

Analysis 1.26.   Comparison 1 Anti-leukaemic therapy plus alemtuzumab versus anti-leukaemic therapy
alone (anti-leukaemic therapy identical in both groups; unconfounded), Outcome 26 SAEs - overall analysis.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

CAM 314 54/164 41/165 98.74% 1.33[0.94,1.87]

GCLLSG CLL4B 1/11 0/10 1.26% 2.75[0.12,60.7]

   

Total (95% CI) 175 175 100% 1.34[0.95,1.89]

Total events: 55 (Experimental), 41 (Control)  

Heterogeneity: Tau2=0; Chi2=0.21, df=1(P=0.65); I2=0%  

Test for overall effect: Z=1.69(P=0.09)  

Favours experimental 1000.01 100.1 1 Favours control
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Analysis 1.27.   Comparison 1 Anti-leukaemic therapy plus alemtuzumab versus anti-leukaemic therapy alone (anti-
leukaemic therapy identical in both groups; unconfounded), Outcome 27 SAEs - subgrouped by treatment regimens.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.27.1 combinations with chemotherapy  

CAM 314 54/164 41/165 100% 1.33[0.94,1.87]

Subtotal (95% CI) 164 165 100% 1.33[0.94,1.87]

Total events: 54 (Experimental), 41 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.61(P=0.11)  

   

1.27.2 not combined with another chemotherapy  

GCLLSG CLL4B 1/11 0/10 100% 2.75[0.12,60.7]

Subtotal (95% CI) 11 10 100% 2.75[0.12,60.7]

Total events: 1 (Experimental), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.64(P=0.52)  

Test for subgroup differences: Chi2=0.21, df=1 (P=0.65), I2=0%  

Favours experimental 1000.01 100.1 1 Favours control

 
 

Analysis 1.28.   Comparison 1 Anti-leukaemic therapy plus alemtuzumab versus
anti-leukaemic therapy alone (anti-leukaemic therapy identical in both groups;

unconfounded), Outcome 28 SAEs - subgrouped by starting point of alemtuzumab.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.28.1 relapse therapy  

CAM 314 54/164 41/165 100% 1.33[0.94,1.87]

Subtotal (95% CI) 164 165 100% 1.33[0.94,1.87]

Total events: 54 (Experimental), 41 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.61(P=0.11)  

   

1.28.2 consolidation therapy  

GCLLSG CLL4B 1/11 0/10 100% 2.75[0.12,60.7]

Subtotal (95% CI) 11 10 100% 2.75[0.12,60.7]

Total events: 1 (Experimental), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.64(P=0.52)  

Test for subgroup differences: Chi2=0.21, df=1 (P=0.65), I2=0%  

Favours experimental 1000.01 100.1 1 Favours control

 
 

Comparison 2.   Anti-leukaemic therapy with alemtuzumab versus anti-leukaemic therapy without alemtuzumab
(anti-leukaemic therapy not identical in both groups, confounded)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Treament related mortality 2 177 Risk Ratio (M-H, Fixed, 95% CI) 3.20 [0.66, 15.50]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

2 Treatment related mortality
- subgrouped by alemtuzumab
treatment regiment

2 177 Risk Ratio (M-H, Fixed, 95% CI) 3.20 [0.66, 15.50]

2.1 first-line therapy 1 165 Risk Ratio (M-H, Fixed, 95% CI) 9.11 [0.50, 166.53]

2.2 relapse therapy 1 12 Risk Ratio (M-H, Fixed, 95% CI) 1.0 [0.13, 8.00]

3 ORR - overall analysis 2 170 Risk Ratio (M-H, Fixed, 95% CI) 0.95 [0.85, 1.07]

4 ORR - subgrouped by alem-
tuzumab treatment regimen

2   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

4.1 first-line therapy 1 159 Risk Ratio (M-H, Fixed, 95% CI) 0.93 [0.83, 1.04]

4.2 relapse therapy 1 11 Risk Ratio (M-H, Fixed, 95% CI) 1.75 [0.63, 4.88]

5 CRR - overall analysis 2 170 Risk Ratio (M-H, Fixed, 95% CI) 0.85 [0.67, 1.08]

6 CRR - subgrouped by alem-
tuzumab treatment regimens

2 170 Risk Ratio (M-H, Fixed, 95% CI) 0.85 [0.67, 1.08]

6.1 first-line therapy 1 159 Risk Ratio (M-H, Fixed, 95% CI) 0.81 [0.64, 1.03]

6.2 relapse therapy 1 11 Risk Ratio (M-H, Fixed, 95% CI) 3.5 [0.45, 27.52]

 
 

Analysis 2.1.   Comparison 2 Anti-leukaemic therapy with alemtuzumab versus
anti-leukaemic therapy without alemtuzumab (anti-leukaemic therapy not

identical in both groups, confounded), Outcome 1 Treament related mortality.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

CLL2007FMP 4/82 0/83 27.15% 9.11[0.5,166.53]

Gribben 2005 1/4 2/8 72.85% 1[0.13,8]

   

Total (95% CI) 86 91 100% 3.2[0.66,15.5]

Total events: 5 (Experimental), 2 (Control)  

Heterogeneity: Tau2=0; Chi2=1.7, df=1(P=0.19); I2=41.21%  

Test for overall effect: Z=1.45(P=0.15)  

Favours experimental 1000.01 100.1 1 Favours control
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Analysis 2.2.   Comparison 2 Anti-leukaemic therapy with alemtuzumab versus anti-leukaemic
therapy without alemtuzumab (anti-leukaemic therapy not identical in both groups, confounded),

Outcome 2 Treatment related mortality - subgrouped by alemtuzumab treatment regiment.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.2.1 first-line therapy  

CLL2007FMP 4/82 0/83 27.15% 9.11[0.5,166.53]

Subtotal (95% CI) 82 83 27.15% 9.11[0.5,166.53]

Total events: 4 (Experimental), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.49(P=0.14)  

   

2.2.2 relapse therapy  

Gribben 2005 1/4 2/8 72.85% 1[0.13,8]

Subtotal (95% CI) 4 8 72.85% 1[0.13,8]

Total events: 1 (Experimental), 2 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

Total (95% CI) 86 91 100% 3.2[0.66,15.5]

Total events: 5 (Experimental), 2 (Control)  

Heterogeneity: Tau2=0; Chi2=1.7, df=1(P=0.19); I2=41.21%  

Test for overall effect: Z=1.45(P=0.15)  

Test for subgroup differences: Chi2=1.47, df=1 (P=0.23), I2=31.91%  

Favours experimental 1000.01 100.1 1 Favours control

 
 

Analysis 2.3.   Comparison 2 Anti-leukaemic therapy with alemtuzumab versus anti-leukaemic therapy without
alemtuzumab (anti-leukaemic therapy not identical in both groups, confounded), Outcome 3 ORR - overall analysis.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

CLL2007FMP 67/79 73/80 97.08% 0.93[0.83,1.04]

Gribben 2005 3/4 3/7 2.92% 1.75[0.63,4.88]

   

Total (95% CI) 83 87 100% 0.95[0.85,1.07]

Total events: 70 (Experimental), 76 (Control)  

Heterogeneity: Tau2=0; Chi2=1.53, df=1(P=0.22); I2=34.82%  

Test for overall effect: Z=0.79(P=0.43)  

Favours control 1000.01 100.1 1 Favours experimental

 
 

Analysis 2.4.   Comparison 2 Anti-leukaemic therapy with alemtuzumab versus anti-
leukaemic therapy without alemtuzumab (anti-leukaemic therapy not identical in both

groups, confounded), Outcome 4 ORR - subgrouped by alemtuzumab treatment regimen.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.4.1 first-line therapy  

CLL2007FMP 67/79 73/80 100% 0.93[0.83,1.04]

Favours control 1000.01 100.1 1 Favours experimental

Alemtuzumab for patients with chronic lymphocytic leukaemia (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

60



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Subtotal (95% CI) 79 80 100% 0.93[0.83,1.04]

Total events: 67 (Experimental), 73 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.24(P=0.21)  

   

2.4.2 relapse therapy  

Gribben 2005 3/4 3/7 100% 1.75[0.63,4.88]

Subtotal (95% CI) 4 7 100% 1.75[0.63,4.88]

Total events: 3 (Experimental), 3 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.07(P=0.28)  

Test for subgroup differences: Chi2=1.44, df=1 (P=0.23), I2=30.76%  

Favours control 1000.01 100.1 1 Favours experimental

 
 

Analysis 2.5.   Comparison 2 Anti-leukaemic therapy with alemtuzumab versus anti-leukaemic therapy without
alemtuzumab (anti-leukaemic therapy not identical in both groups, confounded), Outcome 5 CRR - overall analysis.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

CLL2007FMP 45/79 56/80 98.71% 0.81[0.64,1.03]

Gribben 2005 2/4 1/7 1.29% 3.5[0.45,27.52]

   

Total (95% CI) 83 87 100% 0.85[0.67,1.08]

Total events: 47 (Experimental), 57 (Control)  

Heterogeneity: Tau2=0; Chi2=1.93, df=1(P=0.16); I2=48.2%  

Test for overall effect: Z=1.36(P=0.18)  

Favours control 1000.01 100.1 1 Favours experimental

 
 

Analysis 2.6.   Comparison 2 Anti-leukaemic therapy with alemtuzumab versus anti-
leukaemic therapy without alemtuzumab (anti-leukaemic therapy not identical in both

groups, confounded), Outcome 6 CRR - subgrouped by alemtuzumab treatment regimens.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.6.1 first-line therapy  

CLL2007FMP 45/79 56/80 98.71% 0.81[0.64,1.03]

Subtotal (95% CI) 79 80 98.71% 0.81[0.64,1.03]

Total events: 45 (Experimental), 56 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.69(P=0.09)  

   

2.6.2 relapse therapy  

Gribben 2005 2/4 1/7 1.29% 3.5[0.45,27.52]

Subtotal (95% CI) 4 7 1.29% 3.5[0.45,27.52]

Total events: 2 (Experimental), 1 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.19(P=0.23)  

Favours experimental 1000.01 100.1 1 Favours control
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Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

   

Total (95% CI) 83 87 100% 0.85[0.67,1.08]

Total events: 47 (Experimental), 57 (Control)  

Heterogeneity: Tau2=0; Chi2=1.93, df=1(P=0.16); I2=48.2%  

Test for overall effect: Z=1.36(P=0.18)  

Test for subgroup differences: Chi2=1.9, df=1 (P=0.17), I2=47.28%  

Favours experimental 1000.01 100.1 1 Favours control

 

 

A D D I T I O N A L   T A B L E S
 

Adverse event Alemtuzumab arm; N
(%)

Chlorambucil arm;
N (%)

P value

Grade 3/4  pyrexia 12 (8.2%) 0 (0%) 0.03

Grade 3/4 chills 5 (3.4%) 0 (0%) 0.10

Grade 3/4 urticaria 3 (2.0%) 0 (0%) 0.20

Grade 3/4 hypotension 2 (1.4%) 0 (0%) 0.30

Grade 3/4 rash 1 (0.7%) 0 (0%) 0.50

Grade 3/4 asymptomatic CMV with PCR positivity 6 (4.1%) 0 (0%) 0.08

Grade 3/4 symptomatic CMV infection 6 (4.1%) 0 (0%) 0.08

All grades asymptomatic CMV with PCR positivity 77 (52.4%) 11 (7.5%) <0.0001

All grades symptomatic CMV infection 23 (15.6%) 0 (0%) 0.007

Grade 3/4 nausea 0 (0%) 1 (0.7%) 0.50

Grade 3/4 vomiting 0 (0%) 1 (0.7%) 0.50

Grade 3/4 anaemia 16 (11%) 26 (18%) 0.10

Grade 3/4 neutropenia 60 (41%) 36 (25%) 0.004

Grade 3/4 thrombocytopenia 18 (12%) 17 (12%) 0.87

Haemolytic anaemia 1 (0.7%) 2 (1.4%) 0.57

Febrile neutropenia 7 (4.8%) 4 (2.7%) 0.37

Bacteria/sepsis 4 (3.0%) 2 (1.4%) 0.42

SAE 39 (26.5%) 10 (6.8%) <0.0001

Richter's transformation 0 (0%) 0 (0%)  

Table 1.   Adverse events (alemtuzumab versus chlorambucil); CAM 307 
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CMV: cytomegalovirus
PCR: polymerase chain reaction
SAE: serious adverse event
 

 

A P P E N D I C E S

Appendix 1. Search strategy CENTRAL

Searches (1990 to March 2009)

1. MeSH descriptor Leukemia, B-Cell explode all trees

2. MeSH descriptor Leukemia, Lymphocytic, Chronic, B-Cell explode all trees

3. (leu*em* NEAR/ lymphocyt*) or (leu*em* NEAR/ lymphoblast*) or (leu*em* NEAR/ linfoid*) or (leu*em* NEAR/ b-cell*)

4. (leu*em* NEAR/ lymphocyt*) or (leu*em* NEAR/ lymphoblast*) or (leu*em* NEAR/ linfoid*) or (leu*em* NEAR/ b-cell*)

5. (lymph* NEAR/ lymphocyt*) or (lymph* NEAR/ lymphoblast*) or (lymph* NEAR/ linfoid*) or (lymph* NEAR/ b-cell*)

6. (chronic*) or (cronic*) or (chroniq*) or (well-di"erential*)

7. (#6 AND ( #3 OR #4 OR #5 ))

8. (lymphom*) and (small cell* or small-cell*)

9. (lymphom* NEAR/2 lymphocyt*)

10.(lymphoplasma*ytoid*)

11.(cll or sll)

12.(#1 OR #2 OR #7 OR #8 OR #9 OR #10 OR #11)

Searches (Update March 2009 to 18. April 2011)

1. MeSH descriptor Leukemia, B-Cell explode all trees

2. MeSH descriptor Leukemia, Lymphocytic, Chronic, B-Cell explode all trees

3. (leu*em* NEAR/ lymphocyt*) or (leu*em* NEAR/ lymphoblast*) or (leu*em* NEAR/ linfoid*) or (leu*em* NEAR/ b-cell*)

4. (leu*em* NEAR/ lymphocyt*) or (leu*em* NEAR/ lymphoblast*) or (leu*em* NEAR/ linfoid*) or (leu*em* NEAR/ b-cell*)

5. (lymph* NEAR/ lymphocyt*) or (lymph* NEAR/ lymphoblast*) or (lymph* NEAR/ linfoid*) or (lymph* NEAR/ b-cell*)

6. (chronic*) or (cronic*) or (chroniq*) or (well-di"erential*)

7. (#6 AND ( #3 OR #4 OR #5 ))

8. (lymphom*) and (small cell* or small-cell*)

9. (lymphom* NEAR/2 lymphocyt*)

10.(lymphoplasma*ytoid*)

11.(cll or sll)

12.(#1 OR #2 OR #7 OR #8 OR #9 OR #10 OR #11)

13.MeSH descriptor Antibodies, Monoclonal explode all trees

14.(antibod* near/2 monoclonal*)

15.(alemtuzumab*)

16.(campath*)

17.(CD52 NEAR/3 antibod*) or (CD-52 NEAR/3 antibod*) or (CD 52 NEAR/3 antibod*)

18.(ANTI-CD52 or ANTI CD52)

19.(#13 OR #14 OR #15 OR #16 OR #17 OR #18)

20.(#12 AND #19)

Appendix 2. Search strategy (Ovid MEDLINE)

Search strategy (1990 to March 2009)

1. exp Leukemia, B-Cell/

2. exp Leukemia, Lymphocytic, Chronic, B-Cell/

3. ((leuk?em$ or leu?em$ or lymph$) adj (lymphocyt$ or lymphoblast$ or linfoid$ or b-cell$)).tw,kf,ot.

4. (chronic$ or cronic$ or chroniq$ or well-di"erential$).tw,kf,ot. (589526)

5. 3 and 4
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6. (lymphom$ and (small cell$ or small-cell$)).tw,kf,ot.

7. (lymphom$ adj2 lymphocyt$).tw,kf,ot.

8. lymphoplasma?ytoid.tw,kf,ot.

9. cll.tw.

10.sll.tw.

11.or/6-10

12.1 or 2 or 5 or 11

13.randomized controlled trial.pt.

14.controlled clinical trial.pt.

15.randomized.ab.

16.placebo.ab.

17.drug therapy.fs.

18.randomly.ab.

19.trial.ab.

20.groups.ab.

21.or/13-20

22.humans.sh.

23.21 and 22

24.12 and 23

Search strategy (Update March 2009 to April 2010)

1. exp B CELL LEUKEMIA/

2. exp CHRONIC LYMPHATIC LEUKEMIA/

3. ((leuk?em$ or leu?em$ or lymph$) adj (lymphocyt$ or lymphoblast$ or linfoid$ or b-cell$)).tw,kf,ot.

4. (chronic$ or cronic$ or chroniq$ or well-di"erential$).tw,kf,ot.

5. 3 and 4

6. (lymphom$ and (small cell$ or small-cell$)).tw,kf,ot.

7. (lymphom$ adj2 lymphocyt$).tw,kf,ot.

8. lymphoplasma?ytoid.tw,kf,ot.

9. cll.tw.

10.sll.tw.

11.or/6-10

12.1 or 2 or 5 or 11

13.exp ANTIBODIES, MONOCLONAL/

14.(antibod$ adj2 monoclonal$).tw,kf,ot.

15.13 or 14

16.alemtuzumab$.tw,kf,ot,nm.

17.campath$.tw,kf,ot.

18.((CD52 or CD-52 or CD 52) adj3 antibod$).tw,kf,ot,nm.

19.(ANTI-CD52 or ANTI CD52).tw,kf,ot,nm.

20.or/16-19

21.12 and 20

22.12 and (15 or 20)

23.randomized controlled trial.pt.

24.controlled clinical trial.pt.

25.randomized.ab.

26.placebo.ab.

27.drug therapy.fs.

28.randomly.ab.

29.trial.ab.

30.groups.ab.

31.or/23-30
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32.humans.sh.

33.31 and 32

34.22 and 33

Search strategy (Update April 2010 to 18. November 2011)

1. exp LEUKEMIA, B-CELL/

2. exp LEUKEMIA, LYMPHOCYTIC, CHRONIC, B-CELL/

3. ((leuk?em$ or leu?em$ or lymph$) adj (lymphocyt$ or lymphoblast$ or linfoid$ or b-cell$)).tw,kf,ot.

4. (chronic$ or cronic$ or chroniq$ or well-di"erential$).tw,kf,ot.

5. 3 and 4

6. (lymphom$ and (small cell$ or small-cell$)).tw,kf,ot.

7. (lymphom$ adj2 lymphocyt$).tw,kf,ot.

8. lymphoplasma?ytoid.tw,kf,ot.

9. cll.tw.

10.sll.tw.

11.or/6-10

12.1 or 2 or 5 or 11

13.exp ANTIBODIES, MONOCLONAL/

14.(antibod$ adj2 monoclonal$).tw,kf,ot.

15.13 or 14

16.alemtuzumab$.tw,kf,ot,nm.

17.campath$.tw,kf,ot.

18.((CD52 or CD-52 or CD 52) adj3 antibod$).tw,kf,ot,nm.

19.(ANTI-CD52 or ANTI CD52).tw,kf,ot,nm.

20.or/16-19

21.12 and 20

22.12 and (15 or 20)

23.randomized controlled trial.pt.

24.controlled clinical trial.pt.

25.randomized.ab.

26.placebo.ab.

27.drug therapy.fs.

28.randomly.ab.

29.trial.ab.

30.groups.ab.

31.or/23-30

32.humans.sh.

33.31 and 32

34.21 and 33

35.22 and 33

36.limit 35 to ed=20100401-20111118

Appendix 3. Search strategy (EMBASE)

Searches (1990 to March 2009)

1. exp B CELL LEUKEMIA/

2. exp CHRONIC LYMPHATIC LEUKEMIA/

3. ((leuk?em$ or leu?em$ or lymph$) adj (lymphocyt$ or lymphoblast$ or linfoid$ or b-cell$)).tw.

4. (chronic$ or cronic$ or chroniq$ or well-di"erential$).tw.

5. 3 and 4

6. (lymphom$ and (small cell$ or small-cell$)).tw.

7. (lymphom$ adj2 lymphocyt$).tw.

8. lymphoplasma?ytoid.tw.
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9. cll.tw.

10.sll.tw.

11.or/6-10

12.1 or 2 or 5 or 11

13.(random$ or placebo$).ti,ab.

14.((single$ or double$ or triple$ or treble$) and (blind$ or mask$)).ti,ab.

15.controlled clinical trial$.ti,ab.

16.RETRACTED ARTICLE/

17.or/13-16

18.(animal$ not human$).sh,hw.

19.17 not 18

20.12 and 19

Searches (Update March 2009 to 2010)

1. exp LEUKEMIA, B-CELL/

2. exp LEUKEMIA, LYMPHOCYTIC, CHRONIC, B-CELL/

3. ((leuk?em$ or leu?em$ or lymph$) adj (lymphocyt$ or lymphoblast$ or linfoid$ or b-cell$)).tw.

4. (chronic$ or cronic$ or chroniq$ or well-di"erential$).tw.

5. 3 and 4

6. (lymphom$ and (small cell$ or small-cell$)).tw.

7. (lymphom$ adj2 lymphocyt$).tw.

8. lymphoplasma?ytoid.tw.

9. cll.tw.

10.sll.tw.

11.or/6-10

12.1 or 2 or 5 or 11

13.exp MONOCLONAL ANTIBODY/

14.(antibod$ adj2 monoclonal$).tw.

15.ALEMTUZUMAB/

16.alemtuzumab$.tw.

17.campath$.tw.

18.((CD52 or CD-52 or CD 52) adj3 antibod$).tw.

19.(ANTI-CD52 or ANTI CD52).tw.

20.or/15-19

21.12 and 20

22.12 and (13 or 14 or 20)

23.(random$ or placebo$).ti,ab.

24.((single$ or double$ or triple$ or treble$) and (blind$ or mask$)).ti,ab.

25.controlled clinical trial$.ti,ab.

26.RETRACTED ARTICLE/

27.or/23-26

28.(animal$ not human$).sh,hw.

29.27 not 28

30.22 and 29
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