
PHASE 3 TRIALS
This First Report Managed Care Product Spot-

light highlights the 2 phase 3 trials that assessed the 
safety and effectiveness of alemtuzumab. CARE-
MS I and CARE-MS II evaluated alemtuzumab  
12 mg versus IFNß-1a 44 µg in patients with RRMS. 
Alemtuzumab was administered by IV infusion 
once daily over a 5-day course, followed 1 year 
later by IV infusion once daily over a 3-day course. 
IFNß-1a 44 µg was administered subcutaneously 3 
times a week. Both studies included patients who 
had experienced at least 2 relapses during the 2 
years prior to study entry and at least 1 
relapse during the year prior to study 
entry. Neurological examinations 
were performed every 12 weeks 
and at the time of suspected 
relapse. Magnetic resonance 
imaging (MRI) evaluations 
were performed annually.

CARE-MS I
CARE-MS I was a 2-year, 

randomized, open-label, rater-
blinded, controlled, phase 3 study 
that enrolled patients 18 to 50 years 
of age from 101 academic medical centers 
and clinical practices in 16 countries between 
September 7, 2007, and April 17, 2009. Eligible 
patients had RRMS fulfilling the 2005 McDonald 
criteria, a disease duration of up to 5 years, Ex-
panded Disability Status Scale (EDSS) scores of 
3 or less, no prior treatment for MS, and cranial 
abnormalities on MRI attributable to MS [Lancet. 
2012;380(9856):1819-1828].

Using an interactive voice response system, pa-
tients were randomized 2:1 to receive alemtuzumab 
12 mg (n=376) or IFNß-1a 44 µg (n=187). At 

baseline, the mean age was 33 years, the mean 
disease duration was 2 years, and the mean EDSS 
score was 2. Coprimary end points were ARR 
and time to 6-month sustained accumulation of 
disability in all patients who received at least 1 
dose of study drug. Relapse was defined as new 
or worsening neurological symptoms attributable 
to MS, lasting at least 48 hours, without pyrexia, 
after at least 30 days of clinical stability with an 
objective change on neurological examination 
assessed by a masked rater. Secondary end points, 
measured over 2 years, included the proportion 

of relapse-free patients, change in EDSS, 
and percentage change in T2 lesion 

volume on MRI. 

The results showed that the 
ARR was significantly lower 
in patients treated with alem-
tuzumab than in patients who 
received IFNß-1a: 75 (40%) 
of patients in the IFNß-1a 

group relapsed (122 events) 
compared with 82 (22%) of 

patients in the alemtuzumab 
group (119 events; rate ratio, 0.45; 

95% confidence interval [CI], 0.32-0.63; 
P<.0001), corresponding to a 54.9% improve-
ment with alemtuzumab. Based on Kaplan-Meier 
estimates, more patients were relapse-free at 2 
years in the alemtuzumab group (78%) compared 
with IFNß-1a group (59%). Rates of sustained 
accumulation of disability did not differ between 
groups; 20 (11%) patients in the IFNß-1a group 
had sustained accumulation of disability compared 
with 30 (8%) patients in the alemtuzumab group 
(hazard ratio [HR], 0.70; 95% CI, 0.40-1.23; 
P=.22). Mean EDSS score improved from baseline 
by 0.14 points in both groups. Decreases in T2 

Lemtrada® (alemtuzumab)

Genzyme Corporation’s, a Sanofi Company, 
Lemtrada® (alemtuzumab) was approved by the 
FDA on November 14, 2014, for the treatment of 
patients with relapsing forms multiple sclerosis (MS). 
Because of its safety profile, the use of alemtuzumab 
should generally be reserved for patients who have 
had an inadequate response to *2 drugs indicated 
for the treatment of MS, according to the product’s 
Prescribing Information.

Alemtuzumab is a monoclonal antibody that targets 
CD52, a protein abundant on T-cells and B-cells. Cir-
culating T- and B-cells are thought to be responsible 
for the damaging inflammatory process in MS. Alem-
tuzumab depletes circulating T- and B-lymphocytes 
after each treatment course. Lymphocyte counts then 
increase over time with a reconstitution of lympho-
cyte population that varies from different lymphocyte 
subtypes, according to a company press release.

The recommended dosage of alemtuzumab is 12 mg/
day administered by intravenous (IV) infusion for 2 
treatment courses:

•  First treatment course: 12 mg/day on 5 consecutive 
days (60 mg total dose)

•  Second treatment course: 12 mg/day on 3 consecu-
tive days (36 mg total dose) 12 months after first 
treatment course

The FDA approved alemtuzumab based on the results 
of 2 pivotal randomized, phase 3, open-label, rater-
blinded CARE-MS (Comparison of Alemtuzumab and 
Rebif Efficacy in Multiple Sclerosis) studies comparing 
treatment with alemtuzumab to high-dose subcuta-
neous interferon beta-1a (IFNß-1a) in patients with 
relapsing-remitting MS (RRMS) who were either new 
to treatment (CARE-MS I) or who had relapsed on prior 
therapy (CARE-MS II). In CARE-MS I, alemtuzumab was 
significantly more effective than IFNß-1a at reducing 
annualized relapse rates (ARRs). In CARE-MS II, alem-
tuzumab was significantly more effective than IFNß-1a 
at reducing ARRs, and accumulation of disability was 
significantly slowed. The clinical development program 
for alemtuzumab involved nearly 1500 patients with 
more than 6400 patient-years of safety follow-up.

MS is an autoimmune, chronic inflammatory demy-
elinating disease of the central nervous system with an 
unknown etiology. MS affects more than 2.3 million 
individuals worldwide. Most are diagnosed between  
20 and 50 years of age. The most common pattern 
of the disease is RRMS affecting approximately 85% 
of individuals, according to the National MS Society.

More patients were 
relapse-free at 2 years 

in the alemtuzumab 
group (65%) compared 
with the IFNß-1a group 

(47%).
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lesion volume by 2 years did not 
differ between groups (−9.3% 
for alemtuzumab and −6.5% for 
IFNß-1a group; P=.31). More 
patients remained free from clini-
cal disease activity and combined 
clinical and radiological disease ac-
tivity in the alemtuzumab group than in 
the IFNß-1a group (74% and 39% vs 56% and 
27%, respectively).

CARE MS-II
CARE-MS II was a 2-year, randomized, rater-blind-

ed, controlled, phase 3 study that enrolled patients 18 
to 55 years of age from 194 academic medical centers 
and clinical practices in 23 countries between October 
20, 2007 and September 18, 2009. Eligible patients 
had RRMS fulfilling the 2005 McDonald criteria, a 
disease duration of 10 years or less, at least 1 relapse 
while on IFNß or glatiramer acetate after at least 6 
months of treatment, EDSS scores of 5 or less, and 
cranial abnormalities on MRI attributable to MS. A 
majority of the patients had previously received IFNß 
(83%), while 34% had received glatiramer acetate, 
18% received both, and 3% had been treated with 
natalizumab [Lancet. 2012;380(9856):1829-1839].

Patients were randomized 2:2:1 by an interactive 
voice response system to receive alemtuzumab 12 mg 
(n=426), alemtuzumab 124 mg (n=170), or IFNß-1a 
44 µg (n=202). The 24 mg group was discontinued 
to accelerate recruitment to the other 2 study groups. 
At baseline, the mean age was 35 years, the mean 
disease duration was 4.5 years, and the mean EDSS 
score was 2.7. Coprimary end points were ARR and 
time to 6-month sustained accumulation of disabil-
ity, comparing alemtuzumab 12 mg and IFNß-1a, 
in all patients who received at least 1 dose of study 
drug. Relapse was defined as new or worsening 
neurological symptoms attributable to MS, lasting 
at least 48 hours, without pyrexia, after at least 30 
days of clinical stability with an objective change on 
neurological examination. Sustained accumulation 
of disability was defined as an increase from baseline 
of at least 1 EDSS point (or *1.5 points if baseline 
EDSS score was 0) over 6 months.

As in CARE-MS 1, the results showed the ARR 
was significantly lower in patients treated with alem-
tuzumab than in patients who received IFNß-1a: 
104 (53%) patients in the IFNß-1a group relapsed 
(201 events) compared with 147 (35%) patients 
in the alemtuzumab group (236 events; rate ratio, 
0.51; 95% CI, 0.39-0.65; P<.0001), corresponding 
to a 49.4% improvement with alemtuzumab. Time 
to onset of 6-month confirmed disability progres-
sion was significantly delayed with alemtuzumab 

compared to IFNß-1a (13% vs 
20%, respectively; HR, 0.58; 
95% CI, 0.38-0.87; P=.0084), 

corresponding to a 42% improve-
ment in the alemtuzumab group. 

More patients were relapse-free at 
2 years in the alemtuzumab group 

(65%) compared with the IFNß-1a group 
(47%). Mean disability improved from baseline 

by −0.17 EDSS points after alemtuzumab compared 
with an 0.24 EDSS point deterioration for IFNß-1a, 
a net benefit for alemtuzumab of 0.41 EDSS point. 
Median T2 lesion volume decreased after treatment 
with both drugs, but the relative decrease did not 
differ between groups. More patients remained free 
from clinical disease activity and combined clinical 
and radiological disease activity in the alemtuzumab 
group than the IFNß-1a group (60% and 32% vs 
41% and 14%, respectively).

Safety Notes
The product’s Prescribing Information includes a 

Boxed Warning noting a risk of serious, sometimes 
fatal, autoimmune conditions such as immune throm-
bocytopenia and antiglomerular basement membrane 
disease. Clinicians should monitor complete blood 
counts with differential, serum creatinine levels, and 
urinalysis with urine cell counts at periodic intervals 
for 48 months after the last dose. Alemtuzumab 
causes serious and life-threatening infusion reactions. 
Therefore, alemtuzumab must be administered in 
a setting with appropriate equipment and staff to 
manage anaphylaxis or serious infusion reactions. 
Patients should be monitored for 2 hours after each 
infusion, and made aware that serious infusion re-
actions can also occur after the 2-hour monitoring 
period. Alemtuzumab may cause an increased risk of 
malignancies including thyroid cancer, melanoma, 
and lymphoproliferative disorders. 

Autoimmune thyroid disorders have been 
observed in alemtuzumab-treated patients 
in clinical trials. Clinicians should ob-
tain thyroid function tests, such as 
thyroid stimulating hormone level, 
prior to initiation of treatment and 
every 3 months thereafter until 48 
months after the last infusion. Con-
tinue to test thyroid function after 
48 months if clinically indicated. 
In patients with ongoing thyroid 
disorder, alemtuzumab should be 
administered only if the potential 
benefits justify the potential risks. 

Clinicians should consider delaying 
initiation of alemtuzumab in patients 

with active infections until the infection is actively 
controlled. Live viral vaccines should not be admin-
istered following a course of alemtuzumab. It is also 
contraindicated in patients with HIV infection.

In clinical trials, the most commonly reported ad-
verse reactions with alemtuzumab (in at least 10% of 
patients and more frequently than in IFNß-1a) were 
rash, headache, pyrexia, nasopharyngitis, nausea, up-
per respiratory tract infection, herpes viral infection, 
urticaria, pruritus, thyroid gland disorders, fungal 
infection, arthralgia, pain in extremity, diarrhea, 
sinusitis, oropharyngeal pain, paresthesia, dizziness, 
abdominal pain, flushing, and vomiting.

Alemtuzumab Facts
•  The FDA approved alemtuzumab on Novem-

ber 14, 2014, for the treatment of patients 
with relapsing forms of MS.

•  The safety and efficacy of alemtuzumab was 
assessed in 2 phase 3 clinical trials.

•  Alemtuzumab is only available through a Risk 
Evaluation and Mitigation Strategy program 
because of its risks of autoimmunity, infusion 
reactions, and malignancies. 

•  Alemtuzumab is marketed by Genzyme Corp- 
oration.

Additional Resource
Prescribing Information for Lemtrada®: http://

products.sanofi.us/lemtrada/lemtrada.pdf
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The results 
showed that the ARR 

was significantly lower 
in patients treated with 
alemtuzumab than in 
patients who received 

IFNß-1a.
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