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Alemtuzumab (Campath-1H)

e Humanised antibody against CD52

e depletes lymphocytes

* Licensed in 2001 for chronic lymphocytic leukaemia
e Exploratory trials in autoimmunity& transplantation

Cesar Milstein (1927-2002)
Nobel Prize 1985




Multiple Sclerosis

e 3women:1man

e 120/100,000 prevalence

e 100,000 affected in the UK

e Commonest cause of neurological
disability amongst young adults in UK

Secondary
Progressive
Phase

Relapsing-remitting phase




Alemtuzumab (Campath-1H) in multiple sclerosis: efficacy
CAMMS223 5+ year data: relapse accumulation
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CAMMS223 5+ year data: risk of accumulating fixed disability
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Alemtuzumab: Clinical Trial Program in MS

CAMMS223
N=334
Treatment-naive
vs. SC IFNB-1a 44 pg
3 years & extension (2+ years)

COMPLETED: 2007

CAREMS | CARE-MS Ii

N=581 =840
. Treatment-experienced and
Treatment-naive relapsed on prior therapy
2 years '

2 years

COMPLETED: Autumn 2011
: I

COMPLETED: Summer 2011

CARE-MS Extension Protocol

3 years
ONGOING

RRMS=relapsing, remitting MS; SC IFNB=subcutaneous interferon beta



Anti-alemtuzumab antibodies in a phase 2 trial
(n=223)
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CDA T cell counts after 4 cycles of alemtuzumab
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High zone tolerance
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Induction of immunological paralysis in two zones of dosage

By N. A. MrroaisoN
Nuational Institute for Medical Research, Ml Hill, London, N.W. 7

(Communicated by P. B. Medawar, F.R.S,—Received 6 May 1964)

Mice are capable of producing large amounts of antibody against BE A in response to stimula-
tion by the antigen in fluid form or with adjuvant. Fluid BSA also induces paralys=is, as
judged by the incapacity of the mouse to respond later to immunization. The conditions of
treatment which lead to immunization or paralyeis have been measured. Two zonee of
paralysis have been identified, one high in respect of dosage and late in respect of duration of
treatment, the other low and early. The high, late zone i3 entored only after an initial period
of immunization has been passed through. An interpretation iz offered in terms of (i) con-
comitant immunization, in which some cells become immunized while others become
paralysed, and (ii}) a double threshold of paralysis. In accordance with this hypothesis,
partially paralysed mice make antibody of normal avidity.

The response to other antigens of paralysed mice has also been examined. Suppression of
responsiveness could not be found, thus confirming the highly specific nature of paralysis,
Upon immunization with a cross-reactive antigen, H84, an extremely wesk antibody to the
original paralysing antigen could be detected.

o5 i 3 4 8 6
Wetks

Fic. 2. The effect upon responsiveness of repeated doses of BSA (logso ug x 3/weck) administered for
varylog bengtln of thme (weeks), Uog 1o g




Cytokine release with alemtuzumab infusions

a. Free TNF-a (pg/ml)
20mg alemtuzumab

121 " —— induces a significant
500 | o TNFR cytokine response:
' *Pyrexia, tachycardia,
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*Raised TNF-a, IFN-y
Hours post Campath-1H



Waldmann group's mutants of alemtuzumab
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FIGURE 3. H2 loop seq
imal mutants derived from Titration of Supernatant
quence of wild-type CAMP  FIGURE 5. Binding of the minimal mutants to Ig-CD52. CAMPATH-
nation (31) above it. Mutatic IH or minimal mutants from transfection supernatants (all expressing at

~10 pg/ml) were diluted fourfold in wells of microtiter plates coated with
anti-human [gG. Recombinant Ig-CD52 was added at 5 pg/ml, and bound
protein was detected using biotinylated anti-mouse Ig(G followed by Ex-
trAvidin peroxidase.
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SM3 Campath-1H

11

Campath-1H

A Protocol 2
day: 03 17-21 31 55-59 73
Rx: 1.0mg bleed bleed bleed bleed
monomer d17, d 55,
challenge rechallenge
course

huCD52-transgenic mouse

SM3 mutant of Campath-1H
reduces immunogenicity of
Campath-1H

Gilliland J Immunol 1999



“SM3” Trial Design

N=20 patients with multiple sclerosis

SM3
Test dose of 50mg on day 1
Full dose of 450mg on day 2

15t cycle of alemtuzumab day 7 27 cycle of alemtuzumab
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Month O Month 12 Month 24
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Anti-alemtuzumab antibodies at month 1 and 13




% of patients with detectable
anti-alemtuzumab antibodies
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IgM

f Campath-1H
E ' Sample
Anti-hu IgM

IgG1l

Anti-hu IgG1

Sample

Campath-1G

Alemtuzumab only (n=4)
SM3 & alemtuzumab only (n=4)



Did SM3 : >
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FIGURE 1. Phamacokinetics of SM3. Concentrations of SM3 were
measured by sandwich immunoassay in a Gyrolab instrument. Samples were
analyzed at irregular times between 6 and 363 d from 18 patients. The log-
transformed concentrations were fitted to a straight line by linear regression.

The estimated mean concentration of SM3 at 1 month
was 30.3 ug/ml and at 13 month was 0.01 ug/ml.



conclusi E E Ltcial

Apparent lack of anti-alemtuzumab antibodies after one cycle of
SM3 and alemtuzumab might be an artefact due to
persistence of SM3

Low rate of anti-alemtuzumab antibodies after second cycle of

alemtuzumab could be due to:

— Long-lasting tolerance induction to alemtuzumab, with a minority
generating a secondary response to second cycle

— Masking of first cycle of alemtuzumab; now seeing a primary response
with second cycle

What has happened subsequently?



Percentages of patients with anti-alemtuzumab
antibodies before and after 3" cycle
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anti-alemtuzumab antibody concentration
after 3" cycle (SM3 and non-SM3)
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anti-alemtuzumab antibody concentration
comparing non-SM3 after 2"d cycle and

SM3 after 3" cycle
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—Conclusionmonno @@

Insufficient data to be conclusive

Rate of conversion after 37 cycle in SM3 patients is still lower
than after 2"d cycle in non-SM3 patients

Level of anti-alemtuzumab antibodies after 3™ cycle in SM3
patients is equivalent to that after 2"d cycle in non-SM3
patients
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