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{c DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service
*tvgrg ' Food and Drug Administration

Rockville, MD 20857

Our STN: BL 103948/5070
SEP 19 ml

Genzyme Corporation

Attention: Katherine O’Keefe, M.P.H.
Associate Director, Regulatory Affairs
4545 Horizon Hill Boulevard

San Antonio, TX 78229-2263

Dear Ms. O’Keefe:

Your request to supplement your biologics license application for Alemtuzumab (Campath) to
expand the indication to include use as a single agent for treatment of B-cell chronic lymphocytic
leukemia (B-CLL) has been approved.

We approved your biologics license application for treatment of B-cell chronic lymphocytic
leukemia (B-CLL) in patients who have been treated with alkylating agents and who have failed
fludarabine therapy, under the regulations at 21 CFR 601 Subpart E for accelerated approval of
biological products for serious or life-threatening illnesses. Approval of this supplement fulfills
your commitment made under 21 CFR 601.41 to verify the clinical benefit of Alemtuzumab by
conducting protocol CAM 307.

The final printed labeling (FPL) must be identical to the enclosed labeling. Marketing the
product with FPL that is not identical to the approved labeling text may render the product
misbranded and an unapproved new drug.

We acknowledge your written commitment to conduct a postmarketing study as described in
your letter of September 19, 2007, as outlined below:

Postmarketing Study Commitment subject to reporting requirements of 21 CFR'601.70:

1. To conduct a QT study according to the principles of ICH E14: The Clinical Evaluation
of QT/QTc Interval Prolongation and Proarrhythmic Potential for Non-Antiarrhythmic
Drugs (Section ITID) in approximately 50 subjects receiving Alemtuzumab by the
subcutaneous route of administration. A detailed protocol for this study will be
submitted by September 30, 2008. The study will be initiated by December 31, 2008,
and will be completed by September 30, 2010. A final study report will be submitted by
June 30, 2011. A supplement with revised labeling, if applicable, will be submitted by
September 30, 2011.

We request that you submit the clinical protocol to your IND, with a cross-reference letter to this
biologics license application (BLA), STN BL 103948. Please use the following designators to
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~ label prominently all submissions, including supplements, relating to the postmarketing study
commitment as appropriate:

Postmarketing Study Commitment Protocol

Postmarketing Study Commitment - Final Study Report
Postmarketing Study Correspondence

Annual Status Report of Postmarketing Study Commitments

For each postmarketing study subject to the reporting requirements of 21 CFR 601.70, you must
describe the status in an annual report on postmarketing studies for this product. The status
report for each study should include:

. information to identify and describe the postmarketing commitment,
the original schedule for the commitment, "

. the status of the commitment (i.e. pending, ongoing, delayed, terminated, or
submitted),

o an explanation of the status including, for clinical studies, the patient accrual rate
(i.e. number enrolled to date and the total planned enrollment), and

o a revised schedule if the study schedule has changed and an explanation of the

basis for the revision.

As described in 21 CFR.601.70(e), we may publicly disclose information regarding these
postmarketing studies on our Web site (http://www.fda.gov/cder/pmc/default.htm). Please refer
to the February 2006 Guidance for Industry: Reports on the Status of Postmarketing Study
Commitments - Implementation of Section 130 of the Food and Drug Administration
Modernization Act of 1997 (see http://www.fda.gov/cder/guidance/5569fnl.htm) for further
information.

Within 21 days of the date of this letter, submit content of labeling [21 CFR 601.14(b)] in
structured product labeling (SPL) format, as described at
http://www.fda.gov/oc/datacouncil/spl.html, that is identical in content to the enclosed labeling
text. Upon receipt, we will transmit that version to the National Library of Medicine for public
dissemination. For administrative purposes, please designate this submission “Product | '
Correspondence — Final SPL for approved STN BL 103948/5070.” In addition, within 21 days
of the date of this letter, amend any pending supplement(s) for this BLA Wlth content of labeling
in SPL format to include the changes approved in this supplement.

You may submit draft copies of the proposed introductory advertising and promotional labeling
with a cover letter requesting advisory comments to the Food and Drug Administration, Center
for Drug Evaluation and Research, Division of Drug Marketing, Advertising and
Communication, 5901-B-Ammendale Road, Beltsville, MD 20705-1266. Final printed
advertising and promotional labeling should be submitted at the time of initial dissemination,
accompanied by a FDA Form 2253.
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All promotional claims must be consistent with and not contrary to approved labeling. You
should not make a comparative promotional claim or claim of superiority over other products
unless you have substantial evidence to support that claim.

Please refer to http://www.fda. gov/cder/biologics/default.htm for information regarding
therapeutic biological products, including the addresses for submissions.

This information will be included in your biologics license application file.

Sincerely,

@M@K‘

Patricia Keegan, M.D.

Director

Division of Biologic Oncology Products
Office of Oncology Drug Products
Center for Drug Evaluation and Research
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Public Health Service

,_( DEPARTMENT OF HEALTH & HUMAN SERVICES

Food and Drug Administration
Rockville, MD 20857

Our STN: ‘BL 103948/5070 | | : o MAY302007

Genzyme Corporation
Attention: Katherine O’Keefe
Associate Director, Regulatory Affairs

San Antonio, TX 78229-2263

Dear Ms. O’Keefe:

Please refer to the supplement to your biologics license applicdtion (BLA), submitted under
section 351 of the Public Health Service Act, and to our filing letter dated May 18, 2007. While
conducting our filing review we identified the following potential review issues:

Clinical

1. There are missing or nonfunctional hyperlinks in Table 14.3.3 “Narratives of Deaths,
SAEs, and Discontinuations Due to AEs (page 673 of 1228 in Section 5.3.5.1).” Site-
PTIDs of concern are 1003-1054 to 1402-1285. Please submit as an amendment to the
supplement Table 14.3.3 with functioning hyperlinks. In addition, please confirm that
all other hyperlinks in the submission have been confirmed to be fully functional.

2. We refer to the May 14, 2007, teleconference between representatives of your firm and
Dr. Jeff Summers and Ms. Suzanne Demko of this Division, during which our questions
regarding the organization of the EFF1 primary efficacy analysis dataset and definition of
key variables were discussed. As described in your emails of May 16 and 17, 2007, you
identified an error in “‘a subsetting statement in the SAS program” that allowed for
missing values from some subjects. You agreed to correct this error and resubmit the

data from the relevant datasets. You also indicated that nine analysis datasets are
affected, including EFF1.

It is unclear to us whether this error is limited to these nine datasets only or if other
datasets are also affected. We are concerned that other programming errors may have
occurred during the data compilation and analysis process and that other datasets may be

“compromised. We request that you conduct a thorough re-examination and quality
control of the data and submit results of such analysis as an amendment to BL STN
103948/5070 along with the corrected datasets.
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X We are providing the above comments to give you preliminary notice of potential review issues. ' |
* Our filing review is only a preliminary evaluation of the supplement and is not indicative of ' |
* deficiencies that may be identified during our complete review: Issues may be added, deleted, |
expanded upon, or modified as we review the supplement. If you respond to these issues during
this review cycle, we may not consider your response before we take an action on your
supplement. Following a review of the supplement, we shall adv1se you in writing of any action
we have taken and request additional information if needed.

Please refer to http://www.fda.gov/cder/biologics/default.htm for information regarding ‘
/therapwgmal products, including the addresses 1 forsubmlssmns’// I

If you have any questions, please contact the Regulatory Project Manager Amy Gomez R.N,,
M.S., at (301) 796 2320.

Sincerely,

Boc Mg

Patricia Keegan, M.D.

Director .

Division of Biologic Oncology Products
Office of Oncology Drug Products
Center for Drug Evaluation and Research

~ Attachment: redlined package insert with FDA comments
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Food and Drug Administration

Rockville, MD 20857

Our STN: BL 103948/5070

MAY 18 2007

Genzyme Corporation
Attention: Katherine O’Keefe
Associate Director, Regulatory Affairs

4545 Horizon Hill Boulevard

San Antonio, TX 78229-2263
Dear Ms. O’Keefe:

This letter is in regard to your supplement to your biologics license application (BLA) submitted

“under section 351 of the Public Health Service Act. |

We have completed an initial review of your supplement dated March 19, 2007 for
Alemtuzumab (Campath) to determine its acceplability for (iling, Under 21 CFR 601.2(a), we
have filed your supplcment today. The user fee goal date is September 19, 2007. This
acknowledgment of filing does not mean that we have issued a license nor does it represent any
evaluation of the adequacy of the data submitted.

While conducting our filing review, we identified potential review issues and will be
communicating them to you on or before June 2, 2007.

Please refer to http://www.fda.gov/cder/biologics/default.htm for information regarding

therapeutic biological products, including the addresses for submissions.

If you have any questions, piease contact the Regulatory Project Manager, Amy Gomez, R.N.,

M.S., at (301) 796-2320.

Sincerely,

G Keger

Patricia Keegan, M.D.

Director '

Division of Biologic Oncology Products
Office of Oncology Drug Products
Center for Drug Evaluation and Research
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HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information needed to use
Campath safely and effectively. See full prescribing information for
Campath.

Campath® (alemtuzumab)
Injection for intravenous use
Initial U.S. Approval: 2001

WARNING: CYTOPENIAS, INFUSION REACTIONS, and
INFECTIONS
See full prescribing information for complete boxed warning.
Serious, including fatal, cytopenias, infusion reactions and infections can
occur (5.1 -5.3).
. Limit doses to 30 mg (single) and 90 mg (cumulative weekly); higher
doses increase risk of pancytopenia (2.1).
. Escalate dose gradually and monitor patients during infusion.
Withhold therapy for Grade 3 or 4 infusion reactions (5.2).
. Administer prophylaxis against Pneumocystis jiroveci pneumonia
(PCP) and herpes virus infections (2.2, 5.3).

RECENT MAJOR CHANGES
Indications and Usage: Previously untreated B-CLL patients (1)  9/2007

INDICATIONS AND USAGE
Campath is a CD52-directed cytolytic antibody indicated as a single agent for
the treatment of B-cell chronic lymphocytic leukemia (B-CLL) (1).

mmmmmmmmmmmemeneeeeees DOSAGE AND ADMINISTRATION

e  Administer as an IV infusion over 2 hours (2.1).

¢  Escalate to recommended dose of 30 mg/day three times per week for 12
weeks (2.1).

e  Premedicate with oral antihistamine and acetaminophen prior to dosing
2.2).

Ageroved 4-19. 200z

e mmeene==-DOSAGE FORMS AND STRENGTHS-—menmmmmneeee -
30 mg/1 mL single use vial (3).

CONTRAINDICATIONS
None (4).
mmemmrmrmeemem e == WARNINGS AND PRECAUTIONS--—-mrememmmmm e
Cytopenias:
-

Obtain complete blood counts (CBC) and platelet counts at weekly
intervals during therapy and CD4 counts after therapy until recovery to
=200 cells/pL (5.4).

= Discontinue for autoimmune or severe hematologic adverse reactions
(5.1).

Infections:

*  Campath induces severe and prolonged lymphopenia and increases risk
of infection. If a serious infection occurs, withhold treatment until
infection resolves (5.3).

= Do not administer live viral vaccines to patients who have recently
received Campath (5.5).

ADVERSE REACTIONS:
Most common adverse reactions (= 10%): cytopenias, infusion reactions,
cytomegalovirus (CMV) and other infections, nausea, emesis, diarrhea, and
insomnia (6).

To report SUSPECTED ADVERSE REACTIONS, contact Bayer
HealthCare Pharmaceuticals at 1-888-842-2937 or FDA at 1-800-FDA-
1088 or www.fda.gov/medwatch

See 17 for PATIENT COUNSELING INFORMATION
Revised: 9/2007

FULL PRESCRIBING INFORMATION: CONTENTS*

WARNING: CYTOPENIAS, INFUSION REACTIONS, and
INFECTIONS
1 INDICATIONS AND USAGE
2 DOSAGE AND ADMINISTRATION
2.1 Dosing Schedule and Administration
2.2 Recommended Concomitant Medications
2.3 Dose Modification
2.4 Preparation and Administration
2.5 Incompatibilities
DOSAGE FORMS AND STRENGTHS
CONTRAINDICATIONS
WARNINGS AND PRECAUTIONS
5.1 Cytopenias
5.2 Infusion Reactions
5.3 Immunosuppression/Infections
5.4 Laboratory Monitoring
5.5 lmmunization
6 ADVERSE REACTIONS
6.1 Clinical Trials Experience
6.2 Immunogenicity
6.3 Postmarketing Experience

L7 I S

7 DRUG INTERACTIONS
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
8.3 Nursing Mothers
8.4 Pediatric Use
8.5 Geriatric Use
10 OVERDOSAGE
11 DESCRIPTION
12 CLINICAL PHARMACOLOGY
12.1 Mechanism of Action
12.3 Pharmacokinetics
13 NONCLINICAL TOXICOLOGY
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility
14 CLINICAL STUDIES
14.1 Previously Untreated B-CLL Patients
14.2 Previously Treated B-CLL Patients
15 REFERENCES
16 HOW SUPPLIED/STORAGE AND HANDLING
17 PATIENT COUNSELING INFORMATION

*Sections or subsections omitted from the full prescribing information are not
listed.
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FULL PRESCRIBING INFORMATION

WARNING: CYTOPENIAS, INFUSION REACTIONS, and INFECTIONS

Cytopenias: Serious, including fatal, pancytopenia/marrow hypoplasia,
autoimmune idiopathic thrombocytopenia, and autoimmune hemolytic anemia can
occur in patients receiving Campath. Single doses of Campath greater than 30 mg
or cumulative doses greater than 90 mg per week increase the incidence of
pancytopenia [sce WARNINGS AND PRECAUTIONS (5.1)].

Infusion Reactions: Campath administration can result in serious, including fatal,
infusion reactions. Carefully monitor patients during infusions and withhold
Campath for Grade 3 or 4 infusion reactions. Gradually escalate Campath to the
recommended dose at the initiation of therapy and after interruption of therapy
for 7 or more days [see DOSAGE AND ADMINISTRATION (2) and WARNINGS
AND PRECAUTIONS (5.2)/.

Infections: Serious, including fatal, bacterial, viral, fungal, and protozoan
infections can occur in patients receiving Campath. Administer prophylaxis
against Pneumocystis jiroveci pneumonia (PCP) and herpes virus infections [see
DOSAGE AND ADMINISTRATION (2.2) and WARNINGS AND PRECAUTIONS

(5.3)].

1

INDICATIONS AND USAGE

Campath is indicated as a single agent for the treatment of B-cell chronic lymphocytic
leukemia (B-CLL).

2

2.

DOSAGE AND ADMINISTRATION
1 Dosing Schedule and Administration

Administer as an IV infusion over 2 hours. Do not administer as intravenous push

or bolus.
Recommended Dosing Regimen

o  Gradually escalate to the maximum recommended single dose of 30 mg.
Escalation is required at initiation of dosing or if dosing is held > 7 days
during treatment. Escalation to 30 mg ordinarily can be accomplished in 3 - 7

days.
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Campath/Alemtuzumab

2.2

o  Escalation Strategy:

o Administer 3 mg daily until infusion reactions are < grade 2 [see
ADVERSE REACTIONS (6.1)].

o Then administer 10 mg daily until infusion reactions are < grade 2.

o Then administer 30 mg/day three times per week on alternate days (e.g.,
Mon-Wed-Fri). The total duration of therapy, including dose escalation, is

12 weeks.

Single doses of greater than 30 mg or cumulative doses greater than 90 mg per

week increase the incidence of pancytopenia.
Recommended Concomitant Medications

Premedicate with diphenhydramine (50 mg) and acetaminophen (500-1000 mg) 30
minutes prior to first infusion and each dose escalation. Institute appropriate
medical management (e.g. steroids, epinephrine, meperidine) for infusion reactions
as needed [see BOXED WARNING, WARNINGS AND PRECAUTIONS (5.2) and
ADVERSE REACTIONS (6.1)].

Administer trimethoprim/sulfamethoxazole DS twice daily (BID) three times per

week (or equivalent) as Pneumocystis jiroveci pneumonia (PCP) prophylaxis.

Administer famciclovir 250 mg BID or equivalent as herpetic prophylaxis.

Continue PCP and herpes viral prophylaxis for a minimum of 2 months after completion

of Campath or until the CD4+ count is = 200 cells/ul, whichever occurs later /see
BOXED WARNING and WARNINGS AND PRECAUTIONS (5.3)].

2.3

Dose Modification

Withhold Campath during serious infection or other serious adverse reactions until

resolution.

Discontinue Campath for autoimmune anemia or autoimmune thrombocytopenia.

There are no dose modifications recommended for lymphopenia.
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Dose Modification for Neutropenia or Thrombocytopenia

[see WARNINGS AND PRECAUTIONS (5.1)]
Hematologic Values | Dose Modification”
ANC < 250/pL and/or platelet count <25,000/pL

For first occurrence: Withhold Campath therapy. Resume Campath at
30 mg when ANC > 500/pL and platelet count >
50,000/pL.

For second occurrence: Withhold Campath therapy. Resume Campath at
10 mg when ANC > 500/pL and platelet count
> 50,000/uL.

For third occurrence: Discontinue Campath therapy.

2 50% decrease from baseline in patients initiating therapy with a baseline ANC < 250/pL and/or a
baseline platelet count < 25,000/pL

For first occurrence: Withhold Campath therapy. Resume Campath at

30 mg upon return to baseline value(s).

For second occurrence: Withhold Campath therapy. Resume Campath at

10 mg upon return to baseline value(s).

For third occurrence: Discontinue Campath therapy.

*If the delay between dosing is > 7 days, initiate therapy at Campath 3 mg and escalate to 10 mg and then
to 30 mg as tolerated [see DOSAGE AND ADMINISTRATION (2.1)].

2.4  Preparation and Administration

Parenteral drug products should be inspected visually for particulate matter and
discoloration prior to administration. If particulate matter is present or the solution is
discolored, the vial should not be used. DO NOT SHAKE VIAL.

Use aseptic technique during the preparation and administration of Campath. Withdraw

the necessary amount of Campath from the vial into a syringe.

e  To prepare the 3 mg dose, withdraw 0.1 mL into a 1 mL syringe calibrated in
increments of 0.01 mL.

e  To prepare the 10 mg dose, withdraw 0.33 mL into a 1 mL syringe calibrated in
increments of 0.01 mL.

e  To prepare the 30 mg dose, withdraw 1 mL in either a 1 mL or 3 mL syringe
calibrated in 0.1 mL increments.

Inject syringe contents into 100 mL sterile 0.9% Sodium Chloride USP or 5% Dextrose
in Water USP. Gently invert the bag to mix the solution. Discard syringe.
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The vial contains no preservatives and is intended for single use only. DISCARD
VIAL including any unused portion after withdrawal of dose.

Use within 8 hours after dilution. Store diluted Campath at room temperature (15-30°C)
or refrigerated (2-8°C). Protect from light.

2.5  Incompatibilities

Campath is compatible with polyvinylchloride (PVC) bags and PVC or polyethylene-
lined PVC administration sets. Do not add or simultaneously infuse other drug substances

through the same intravenous line.

3 DOSAGE FORMS AND STRENGTHS
30 mg/1 mL single use vial

4 CONTRAINDICATIONS

None

5 WARNINGS AND PRECAUTIONS
5.1 Cytopenias

Severe, including fatal, autoimmune anemia and thrombocytopenia, and prolonged

myelosuppression have been reported in patients receiving Campath.

In addition, hemolytic anemia, pure red cell aplasia, bone marrow aplasia, and hypoplasia
have been reported after treatment with Campath at the recommended dose. Single doses
of Campath greater than 30 mg or cumulative doses greater than 90 mg per week increase

the incidence of pancytopenia.

Withhold Campath for severe cytopenias (except lymphopenia). Discontinue for
autoimmune cytopenias or recurrent/persistent severe cytopenias (except lymphopenia)
[see DOSAGE AND ADMINISTRATION (2.3)]. No data exist on the safety of Campath
resumption in patients with autoimmune cytopenias or marrow aplasia [see ADVERSE
REACTIONS (6.1)].

5.2 Infusion Reactions

Adverse reactions occurring during or shortly after Campath infusion include pyrexia,
chills/rigors, nausea, hypotension, urticaria, dyspnea, rash, emesis, and bronchospasm. In

clinical trials, the frequency of infusion reactions was highest in the first week of
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treatment. Monitor for the signs and symptoms listed above and withhold infusion for
Grade 3 or 4 infusion reactions /see ADVERSE REACTIONS (6.1)].

The following serious, including fatal, infusion reactions have been identified in post-
marketing reports: syncope, pulmonary infiltrates, acute respiratory distress syndrome
(ARDS), respiratory arrest, cardiac arrhythmias, myocardial infarction, acute cardiac

insufficiency, cardiac arrest, angioedema, and anaphylactoid shock.

Initiate Campath according to the recommended dose-escalation scheme [see DOSAGE
AND ADMINSTRATION (2)]. Premedicate patients with an antihistamine and
acetaminophen prior to dosing. Institute medical management (e.g., glucocorticoids,
epinephrine, meperidine) for infusion reactions as needed [see DOSAGE AND
ADMINISTRATION (2.2)]. If therapy is interrupted for 7 or more days, reinstitute
Campath with gradual dose escalation [see DOSAGE AND ADMINISTRATION (2.3) and
ADVERSE REACTIONS (6)].

53 Immunosuppression/Infections

Campath treatment results in severe and prolonged lymphopenia with a concomitant
increased incidence of opportunistic infections /see ADVERSE REACTIONS (6.1)].
Administer PCP and herpes viral prophylaxis during Campath therapy and for a
minimum of 2 months after completion of Campath or until the CD4+ count is > 200
cells/uL, whichever occurs later [see DOSAGE AND ADMINISTRATION (2.2)].

Prophylaxis does not eliminate these infections.

Routinely monitor patients for CMV infection during Campath treatment and for at least
2 months following completion of treatment. Withhold Campath for serious infections
and during antiviral treatment for CMV infection or confirmed CMV viremia (defined as
polymerase chain reaction (PCR) positive CMV in > 2 consecutive samples obtained 1
week apart) /see ADVERSE REACTIONS (6.1)]. Initiate therapeutic ganciclovir (or
equivalent) for CMV infection or confirmed CMV viremia [see DOSAGE AND
ADMINISTRATION (2.3)].

Administer only irradiated blood products to severely lymphopenic patients to avoid
Graft versus Host Disease (GVHD), unless emergent circumstances dictate immediate

transfusion.'

In patients receiving Campath as initial therapy, recovery of CD4+ counts to > 200

cells/uL occurred by 6 months post-treatment; however at 2 months post-treatment, the
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median was 183 cells/uL. In previously treated patients receiving Campath, the median
time to recovery of CD4+ counts to > 200 cells/uL was 2 months; however, full recovery
(to baseline) of CD4+ and CD8+ counts may take more than 12 months [see BOXED
WARNING and ADVERSE REACTIONS (6)].

5.4  Laboratory Monitoring

Obtain complete blood counts (CBC) at weekly intervals during Campath therapy and
more frequently if worsening anemia, neutropenia, or thrombocytopenia occurs. Assess
CD4+ counts after treatment until recovery to > 200 cells/uL [see WARNINGS AND
PRECAUTIONS (5.3) and ADVERSE REACTIONS (6)].

5.5 Immunization

The safety of immunization with live viral vaccines following Campath therapy has not
been studied. Do not administer live viral vaccines to patients who have recently received
Campath. The ability to generate an immune response to any vaccine following Campath
therapy has not been studied.

6 ADVERSE REACTIONS

The following adverse reactions are discussed in greater detail in other sections of the
label

e Cytopenias [see WARNINGS AND PRECAUTIONS (5.1)]
e Infusion Reactions /see WARNINGS AND PRECAUTIONS (5.2)]
e Immunosuppression/Infections [see WARNINGS AND PRECAUTIONS (5.3)]

The most common adverse reactions with Campath are: infusion reactions (pyrexia,
chills, hypotension, urticaria, nausea, rash, tachycardia, dyspnea), cytopenias
(neutropenia, lymphopenia, thrombocytopenia, anemia), infections (CMV viremia, CMV
infection, other infections), gastrointestinal symptoms (nausea, emesis, abdominal pain),
and neurological symptoms (insomnia, anxiety). The most common serious adverse

reactions are cytopenias, infusion reactions, and immunosuppression/infections.
6.1 Clinical Trials Experience

Because clinical trials are conducted under widely varying conditions, adverse reaction
rates observed in the clinical trials of a drug cannot be directly compared to rates in the

clinical trials of another drug and may not reflect the rates observed in practice.
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The data below reflect exposure to Campath in 296 patients with CLL of whom 147 were
previously untreated and 149 received at least 2 prior chemotherapy regimens. The
median duration of exposure was 11.7 weeks for previously untreated patients and 8

weeks for previously treated patients.

Lymphopenia: Severe lymphopenia and a rapid and sustained decrease in lymphocyte
subsets occurred in previously untreated and previously treated patients following
administration of Campath. In previously untreated patients, the median CD4+ was 0
cells/uL at one month after treatment and 238 cells/pL [25-75% interquartile range 115
to 418 cells/pL at 6 months post-treatment [see WARNINGS AND PRECAUTIONS

(5.3)].

Neutropenia: In previously untreated patients, the incidence of Grade 3 or 4 neutropenia
was 42% with a median time to onset of 31 days and a median duration of 37 days. In
previously treated patients, the incidence of Grade 3 or 4 neutropenia was 64% with a
median duration of 28 days. Ten percent of previously untreated patients and 17% of

previously treated patients received granulocyte colony stimulating factors.

Anemia: In previously untreated patients, the incidence of Grade 3 or 4 anemia was 12%
with a median time to onset of 31 days and a median duration of 8 days. In previously
treated patients, the incidence of Grade 3 or 4 anemia was 38%. Seventeen percent of
previously untreated patients and 66% of previously treated patients received either

erythropoiesis stimulating agents, transfusions or both.

Thrombocytopenia. In previously untreated patients, the incidence of Grade 3 or 4
thrombocytopenia was 14% with a median time to onset of 9 days and a median duration
of 14 days. In previously treated patients, the incidence of Grade 3 or 4
thrombocytopenia was 52% with a median duration of 21 days. Autoimmune
thrombocytopenia was reported in 2% of previously treated patients with one fatality.

Infusion reactions: Infusion reactions, which included pyrexia, chills, hypotension,
urticaria, and dyspnea, were common. Grade 3 and 4 pyrexia and/or chills occurred in
approximately 10% of previously untreated patients and in approximately 35% of
previously treated patients. The occurrence of infusion reactions was greatest during the
initial week of treatment and decreased with subsequent doses of Campath. All patients
were pretreated with antipyretics and antihistamines; additionally, 43% of previously

untreated patients received glucocorticoid pre-treatment.
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Infections: In the study of previously untreated patients, patients were tested weekly for
CMYV using a PCR assay from initiation through completion of therapy, and every 2
weeks for the first 2 months following therapy. CMV infection occurred in 16% (23/147)
of previously untreated patients; approximately one-third of these infections were serious
or life threatening. In studies of previously treated patients in which routine CMV
surveillance was not required, CMV infection was documented in 6% (9/149) of patients;

nearly all of these infections were serious or life threatening.

Other infections were reported in approximately 50% of patients across all studies. Grade
3 - 5 sepsis ranged from 3% to 10% across studies and was higher in previously treated
patients. Grade 3 - 4 febrile neutropenia ranged from 5 to 10% across studies and was
higher in previously treated patients. Infection-related fatalities occurred in 2% of
previously untreated patients and 16% of previously treated patients. There were 198
episodes of other infection in 109 previously untreated patients; 16% were bacterial, 7%

were fungal, 4% were other viral, and in 73%, the organism was not identified.

Cardiac: Cardiac dysrhythmias occurred in approximately 14% of previously untreated
patients. The majority were tachycardias and were temporally associated with infusion;
dysrhythmias were Grade 3 or 4 in 1% of patients.

Previously Untreated Patients

Table 1 contains selected adverse reactions observed in 294 patients randomized (1:1) to
receive Campath or chlorambucil as first line therapy for B-CLL. Campath was
administered at a dose of 30 mg intravenously three times weekly for up to 12 weeks.
The median duration of therapy was 11.7 weeks with a median weekly dose of 82 mg
(25-75% interquartile range: 69 mg — 90 mg).
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Table 1

Per Patient Incidence of Selected' Adverse Reactions in Treatment Naive B-CLL Patients

Campath (n=147)

Chlorambucil (n=147)

All 2 Grades 3-4 | All Grades Grades 3-4
Grades o
% % % %
Lymphopenia 97 97 9 1
Blood and Lymphatic Neutropenia 77 42 51 26
System Disorders Anemia 76 13 54 18
Thrombocytopenia 71 13 70 14
General Disorders and Pyrexia 69 10 11 1
Administration Site :
Conditions Chills 53 1
. . CMV viremia® 55 4 8 0
Infections an : :
Infestations CMV infection 16 5 0 0
Other infections 74 21 65 10
b Urticaria 16 2 1 0
Skin and Subcutaneous
Tissue Disorders Rash 13 1 4 0
Erythema 4 0 1 0
Vascular Disorders I-Iypotenmf)n 16 ! 0 0
Hypertension 14 5 2 1
Nervous System Headache 14 1 8 O
Disorders Tremor 3 0 1 0
Respiratory, Thoracic
and Mediastinal Dyspnea 14 4 7 3
Disorders
Gastrointestinal Diarrhea 10 1 4 0
Disorders
I i 10 0 3
Psychiatric Disorders nsoTnnla 0
Anxiety 8 0 1 0
Cardiac Disorders Tachycardia 10 0 1 0

TAdverse reactions occurring at a higher relative frequency in the Campath arm
2NCI CTC version 2.0 for adverse reactions; NCI CTCAE version 3.0 for laboratory values
3CMV viremia (without evidence of symptoms) includes both cases of single PCR positive test results and of
confirmed CMV viremia (> 2 occasions in consecutive samples 1 week apart). For the latter, ganciclovir (or
equivalent) was initiated per protocol.

Previously Treated Patients

Additional safety information was obtained from 3 single arm studies of 149 previously

treated patients with CLL administered 30 mg Campath intravenously three times weekly

for 4 to 12 weeks (median cumulative dose 673 mg [range 2 — 1106 mg]; median duration

of therapy 8.0 weeks). Adverse reactions in these studies not listed in Table 1 that
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occurred at an incidence rate of > 5% were fatigue, nausea, emesis, musculoskeletal pain,

anorexia, dysesthesia, mucositis, and bronchospasm.
6.2 Immunogenicity

As with all therapeutic proteins, there is potential for immunogenicity. Using an ELISA
assay, anti-human antibodies (HAHA) were detected in 11 of 133 (8.3%) previously
untreated patients. In addition, two patients were weakly positive for neutralizing activity.
Limited data suggest that the anti-Campath antibodies did not adversely affect tumor
response. Four of 211 (1.9%) previously-treated patients were found to have antibodies
to Campath following treatment.

The incidence of antibody formation is highly dependent on the sensitivity and specificity
of the assay. Additionally, the observed incidence of antibody (including neutralizing
antibody) positivity in an assay may be influenced by several factors including assay
methodology, sample handling, timing of sample collection, concomitant medications,
and underlying disease. For these reasons, comparison of the incidence of antibodies to

Campath with the incidence of antibodies to other products may be misleading.
6.3 Postmarketing Experience

The following adverse reactions were identified during post-approval use of Campath.
Because these reactions are reported voluntarily from a population of uncertain size, it is
not always possible to reliably estimate their frequency or establish a causal relationship
to Campath exposure. Decisions to include these reactions in labeling are typically based
on one or more of the following factors: (1) seriousness of the reaction, (2) reported

frequency of the reaction, or (3) strength of causal connection to Campath.
Fatal infusion reactions: /[see WARNINGS AND PRECAUTIONS (5.2)].

Infections: Epstein-Barr Virus (EBV), Progressive Multifocal Leukoencephalopathy
(PML).

Immune disorders: Goodpasture’s syndrome, Graves’ disease, aplastic anemia, Guillain
Barré syndrome, chronic inflammatory demyelinating polyradiculoneuropathy, serum

sickness.

Cardiovascular: cardiomyopathy, decreased ejection fraction (in patients previously

treated with cardiotoxic agents).
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Metabolic: Tumor lysis syndrome

Neurologic: Optic neuropathy

7 DRUG INTERACTIONS

No formal drug interaction studies have been performed with Campath.
8 USE IN SPECIFIC POPULATIONS

8.1  Pregnancy

Pregnancy Category C

Animal reproduction studies have not been conducted with Campath. IgG antibodies,
such as Campath, can cross the placental barrier. It is not known whether Campath can
cause fetal harm when administered to a pregnant woman or can affect reproduction

capacity. Campath should be given to a pregnant woman only if clearly needed.
8.3  Nursing Mothers

Excretion of Campath in human breast milk has not been studied; it is not known whether
this drug is excreted in human milk. IgG antibodies, such as Campath, can be excreted in
human milk. Because many drugs are excreted in human milk and because of the
potential for serious adverse reactions in nursing infants from Campath, a decision should
be made whether to discontinue nursing or to discontinue the drug, taking into account
the elimination half-life of Campath and the importance of the drug to the mother.

8.4  Pediatric Use
Safety and effectiveness have not been established in pediatric patients.
8.5  Geriatric Use

Of 147 previously untreated B-CLL patients treated with Campath, 35% were > age 65
and 4% were > age 75. Of 149 previously treated patients with B-CLL, 44% were > 65
years of age and 10% were > 75 years of age. Clinical studies of Campath did not include
sufficient number of subjects age 65 and over to determine whether they respond
differently than younger subjects. Other reported clinical experience has not identified

differences in responses between the elderly and younger patients.
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274 10 OVERDOSAGE

275  Across all clinical experience, the reported maximum single dose received was 90 mg.
276  Bone marrow aplasia, infections, or severe infusions reactions occurred in patients who

277  received a dose higher than recommended.

278  One patient received an 80 mg dose by IV infusion and experienced acute bronchospasm,
279  cough, and dyspnea, followed by anuria and death. Another patient received two 90 mg
280  doses by IV infusion one day apart during the second week of treatment and experienced

281  arapid onset of bone marrow aplasia.

282  There is no known specific antidote for Campath overdosage. Treatment consists of drug

283  discontinuation and supportive therapy.

284 11 DESCRIPTION

285  Campath (alemtuzumab) is a recombinant DNA-derived humanized monoclonal antibody
286  (Campath-1H) directed against the 21-28 kD cell surface glycoprotein, CD52. Campath-
287  1H is an IgG1 kappa antibody with human variable framework and constant regions, and
288  complementarity-determining regions from a murine (rat) monoclonal antibody

289  (Campath-1G). The Campath-1H antibody has an approximate molecular weight of 150
290  kD. Campath is produced in mammalian cell (Chinese hamster ovary) suspension culture

291  in a medium containing neomycin. Neomycin is not detectable in the final product.

292 - Campath is a sterile, clear, colorless, isotonic solution (pH 6.8-7.4) for injection. Each
293 single use vial of Campath contains 30 mg alemtuzumab, 8.0 mg sodium chloride, 1.44
294  mg dibasic sodium phosphate, 0.2 mg potassium chloride, 0.2 mg monobasic potassium
295  phosphate, 0.1 mg polysorbate 80, and 0.0187 mg disodium edetate dihydrate. No

296  preservatives are added.

297 12 CLINICAL PHARMACOLOGY
298 12.1 Mechanism of Action

299  Campath binds to CD52, an antigen present on the surface of B and T lymphocytes, a
300 majority of monocytes, macrophages, NK cells, and a subpopulation of granulocytes. A
301  proportion of bone marrow cells, including some CD34" cells, express variable levels of
302  CDS52. The proposed mechanism of action is antibody-dependent cellular-mediated lysis
303  following cell surface binding of Campath to the leukemic cells.
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12.3 Pharmacokinetics

Campath pharmacokinetics were characterized in a study of 30 previously treated B-CLL
patients in whom Campath was administered at the recommended dose and schedule.
Campath pharmacokinetics displayed nonlinear elimination kinetics. After the last 30 mg
dose, the mean volume of distribution at steady-state was 0.18 L/kg (range 0.1 to 0.4
L/kg). Systemic clearance decreased with repeated administration due to decreased
receptor-mediated clearance (i.e., loss of CD52 receptors in the periphery). After 12
weeks of dosing, patients exhibited a seven-fold increase in mean AUC. Mean half-life
was 11 hours (range 2 to 32 hours) after the first 30 mg dose and was 6 days (range 1 to
14 days) after the last 30 mg dose.

Comparisons of AUC in patients > 65 years (n=6) versus patients < 65 years (n=15)
suggested that no dose adjustments are necessary for age. Comparisons of AUC in female
patients (n=4) versus male patients (n=17) suggested that no dose adjustments are

necessary for gender.

The pharmacokinetics of Campath in pediatric patients have not been studied. The effects
of renal or hepatic impairment on the pharmacokinetics of Campath have not been
studied.

13 NONCLINICAL TOXICOLOGY
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility

No long-term studies in animals have been performed to establish the carcinogenic or
mutagenic potential of Campath, or to determine its effects on fertility in males or

females.
14 CLINICAL STUDIES
14.1  Previously Untreated B-CLL Patients

Campath was evaluated in an open-label, randomized (1:1) active-controlled study in
previously untreated patients with B-CLL, Rai Stage I-IV, with evidence of progressive
disease requiring therapy. Patients received either Campath 30 mg IV 3 times/week for a
maximum of 12 weeks or chlorambucil 40 mg/m” PO once every 28 days, for a maximum

of 12 cycles.

Of the 297 patients randomized, the median age was 60 years, 72% were male, 99% were
Caucasian, 96% had a WHO performance status 0-1, 23% had maximum lymph node
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diameter > 5cm, 34% were Rai Stage III/IV, and 8% were treated in the U.S.

Patients randomized to receive Campath experienced longer progression free survival
(PES) compared to those randomized to receive chlorambucil (median PFS 14.6 months
vs. 11.7 months, respectively). The overall response rates were 83% and 55% (p <
0.0001) and the complete response rates were 24% and 2% (p < 0.0001) for Campath and
chlorambucil arms, respectively. The Kaplan-Meier curve for PFS is shown in Figure 1.

Figure 1

Progression Free Survival in Previously Untreated B-CLL Patients’
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100¢‘;~_\
L
] A"‘"‘.y_
\% .
751 s,
a H‘u., Hazard Ratio: 0.58
".\ ’1,._,_\ 95% Cl: 0.43, 0.77
- ‘\‘ -y Stratified log-rank test: p=0.0001
\ %R
\ e By
9\_ Sy —
\‘
25; Yroe,
oo -
m - 00 BO=—b
c T T T T L pad T T L "
0 4 8 12 16 20 24 28 32 36 40
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= == Chlorambucil 143 110 83 60 40 25 17 ) 1 0

' Log-rank test adjusted for Rai Stage (I-II vs. III-IV).

14.2  Previously Treated B-CLL Patients

Campath was evaluated in three multicenter, open-label, single arm studies of 149
patients with B-CLL previously treated with alkylating agents, fludarabine, or other
chemotherapies. Patients were treated with the recommended dose of Campath, 30 mg
intravenously, three times per week for up to 12 weeks. Partial response rates of 21 to
31% and complete response rates of 0 to 2% were observed.

15 REFERENCES

! American Association of Blood Banks, America’s Blood Centers, American Red Cross.
Circular of Information for the Use of Human Blood and Blood Components. July 2002.




354

355
356
357

358
359

360

361
362
363

364
365
366

367
368
369
370

371
372

373
374

375
376
377

378

379

380

Campath/Alemtuzumab

16 HOW SUPPLIED/STORAGE AND HANDLING

Campath (alemtuzumab) is supplied in single-use clear glass vials containing 30 mg of
alemtuzumab in 1 mL of solution. Each carton contains three Campath vials (NDC
50419-357-03) or one Campath vial (NDC 50419-357-01).

Store Campath at 2-8°C (36-46°F). Do not freeze. If accidentally frozen, thaw at 2-8°C

before administration. Protect from direct sunlight.
17 PATIENT COUNSELING INFORMATION

Cytopenias: Advise patients to report any signs or symptoms such as bleeding, easy
bruising, petechiae or purpura, pallor, weakness or fatigue /see WARNINGS AND
PRECAUTIONS (5.1) and ADVERSE REACTIONS (6.1)].

Infusion Reactions: Advise patients of the signs and symptoms of infusion reactions and
of the need to take premedications as prescribed /see WARNINGS AND PRECAUTIONS
(5.2) and OVERALL ADVERSE REACTIONS (6.1)].

Infections: Advise patients to immediately report symptoms of infection (e.g. pyrexia)
and to take prophylactic anti-infectives for PCP (trimethoprim/sulfamethoxazole DS or
equivalent) and for herpes virus (famciclovir or equivalent) as prescribed [see
WARNINGS AND PRECAUTIONS (5.3) and ADVERSE REACTIONS (6.1)].

Advise patients that irradiation of blood products is required until adequate lymphocyte
recovery [see WARNINGS AND PRECAUTIONS (5.3)].

Advise patients that they should not be immunized with live viral vaccines if they have
recently been treated with Campath [see WARNINGS AND PRECAUTIONS (5.5)].

Advise male and female patients with reproductive potential to use effective
contraceptive methods during treatment and for a minimum of 6 months following
Campath therapy [see NONCLINICAL TOXICOLOGY (13.1)].

U.S. Patents: 5,846,534; 6,569,430
Manufactured by: Genzyme Corporation, Cambridge, MA 02142

Distributed by: Bayer HealthCare Pharmaceuticals Inc., Wayne, NJ 07470
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Action e -Approval

1. Introduction to Review

This supplement to the Biologics-Application License (BLA) for Alemtuzumab seeks to
-expand labeling to include initial (first-line) treatment of chronic lymphocytic leukemia
(CLL and to provide verification of the clinical benefit of alemtuzumab in support of
conversion from accelerated to regular approval. The primary data supporting this
supplement is obtained from the CAM 307 Study, a commercially sponsored,
multinational, 297- patient, randomized (1:1), open-label study of Campath versus
chlorambucil in patients with progressive, previously untreated B-cell CLL. Patients

randomized to receive Campath experienced significantly longer progression-free survival

(PFS) compared to those randomized to receive chlorambucil (median PFS 14.6 months
vs. 11.7 months, respectively). Patients randomized to Campath also demonstrated
significantly better outcomes on secondary endpoints of tumor response rates. The overall

response rates were 83% and 55% (p < 0.0001) and the complete response rates were 24% -

and 2% (p < 0.0001) for Campath and chlorambucil arms, respectively. The results of this

study were highly significant and the direction of the effects (superior PFS) was consistent

across major subgroups, although not statistically s1gmﬁcantly different in all subgroups
(e.g., age2 65 yIS).

Given the robustness of the results and consistency across major subgroups, including
significant differences within subgroups defined by gender and Rai stage, as well as the
data supporting the initial accelerated approval, a single study is deemed sufficient to
establish efficacy for the initial treatment of B-cell CLL and to verify clinical benefit.
Issues to be discussed in subsequent sections of this review memo raised in the review
include:

¢ the relevance of the control arm, single agent chlorambucil

e the use of progression-free survival as the pnmary efficacy endpomt with lack of
long-term survival data '

BL-STN 103948/5070 Division Director Memo - ‘ o Page 1 of 13




. Extrapolatton of the results to the United States (U.S.) population, given that only 10%
of the study population ‘was enrolled in the U.S.

(b) (4)

(b) (4)

(b) (4)

(®) (4)

. (b) (4)

2. Background/Regulatory History/Previous Actions/Foreign Regulatory Actions/Status

Alemtuzumab (Campath®) was approved on May 7, 2001 as a single agent for the
treatment of chronic lymphocytic leukemia, following treatment with alkylating agents and
fludarabine. The approval was based on the surrogate endpoint of durable overall response
rates. The magnitude of the response rate (approximately 30% in one primary and two
supportive single arm studies) and durability of effect were similar to that used to support
accelerated approval of fludarabine, a drug approved in 1991 for the palliative treatment of
patients with B-cell lymphocytic leukemia (CLL) who have not responded or have
progressed during treatment with at least one standard alkylating agent containing regimen.

Alemtuzumab is the first agent in several decades to be considered for approval for the -
initial treatment of B-cell CLL. Fludarabine, while widely used in the U.S. for the initial
treatment of B-cell CLL, does not have an approved indication for this use. Similarly,
Rituximab, which is approved for the treatment of low-grade, follicular, and CD20+
diffuse large cell lymphoma, is commonly used in the US as a component of initial therapy
for the treatment of B-cell CLL but is not labeled for this use. Until the approval of newer
agents in 1990s, alkylating agents, partlcularly chlorambucll were the pnmary treatment
option for B-cell CLL.

¥ CMC/Microbiology/Device

CMC information in the application was limited to a request for categorical exclusion for
environmental assessment [under 21 CFR 25.31 (b)] and validation data for assays used to
detect immune responses (binding and neutralizing anti-Campath antibodies) and to
measure CD52 expression. The claim for categorical exclusion was accepted. The assay
methodology was determined to be acceptable and the results from these assays valid for
inclusion in product labeling.
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4, Nonclinical Pharmacblogy/Toxicology

There were no new nonclinical pharmacolo gy/toxicology studies or relevant information ' j
(literature reports) provided in the supplement and none were deemed necessary for review .
of this supplement. ‘

5. Clinical Pharmacology/Biophamiaceutics

‘The application contained no new information on pharmacokmetlcs of the product, thus
there was no opportunity to evaluate the pharmacology of Campath in special pgpulatmns,/ﬁ
——effects om QT, or impact of anfi-Campath antibodies-on pharmacology: —Evaluations of
safety, of pharmacodynamic effects (circulating lymphocyte counts), and of efficacy did \
not reveal important differences among subgroups defined by age, gender, or presence of
an immune response and the effects on PFS as determined by the hazard ratio, while \
* differing in magnitude and level of statistical significance, were in the same direction ‘
con31stently favoring the Campath arm.

Serial sampling for anti-alemtuzumab antibodies (screening for binding antibodies and, in !
those patients whose serum was seropositive for binding antibodies, an assessment for |
neutralizing antibodies) was performed at baseline and at 1, 2, and 6 months post- i
completion of Campath administration for patients randomized to the alemtuzumab in
Study CAM 307. Samples were tested for > 75% of patients in the' Alemtuzumab arm at 1 \
and at 2 months post-treatment and samples were assessed for nearly 70% of patients in the
Alemtuzumab arm at 6 months post-treatment. The results demonstrated that the incidence |
of anti-Campath antibodies were 0.8% at baseline (0.8%) and 8.3% post-treatment. The
incidence of anti-Campath antibody development in previously untreated patients with

- CLL (CAM 307 participants) is than that observed in the 211 heavily pre-treated patients
with CLL enrolled in the studies supporting original licensure. The lower incidence in
heavily pretreated patients may be a reflection on a more severely immunocompromised
state either due to more advanced CLL stage and/or prior anti-cancer therapy.

In comparing outcomes of patients enrolled in CAM 307 and randomized to Alemtuzumab,
‘there were no apparent differences in safety, pharmacodynamic outcomes or activity (as
assessed by achievement of objective tumor responses) in patients with and those without
anti-alemtuzumab antibodies. The data were reviewed under BL STN 103948.5072, which
is the final study report for PMC #4 in the approval letter of May 7, 2001 (below). The
clinical pharmacology, medical, and CMC reviewers all concur that these data are
sufficient to fulfill PMC #4.

PMC4
“[to conduct] A quantitative analysis of the incidence and magnitude of HAHA and
anti-idiotypic antibodies at study entry and following exposure to Alemtuzumab.”

In addition, serial sampling to determine the qualitative presence of CD52 expression of
circulating lymphocytes was performed at 1, 2, and 6 months post-completion of Campath
administration among patients randomized to the either arm in Study CAM 307. This
sampling was conducted to assess the mechanism of loss.of responsiveness to Campath
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and to determine whether this was correlated with CD52-negative status at the time of
progressive disease. Because the natural history of CD52 expression (and loss of -
expression) in relapsed/refractory B-cell CLL is not known, CD52 expression was assessed
in both study arms. Since sampling occurred at fixed intervals rather than following
disease progression, assessments for CD52 expression at the time of disease progression,
defined post-hoc by FDA as within 30 days preceding or following IRRP-confirmed
disease progression, was available in fewer than half the patients with disease progression
in the Campath arm. There was differential ascertainment in the two treatments arms for
CD52 determination at relapse. At the time of disease progression, CD52 expression data

were provided for 31 patients-ameng the 82 patients with a PES event (38%) in the
Alemtuzumab arm compared to CD52 expression data for 75 patients among the 109
patients with a PFS event (69%) in the chlorambucil arm.

(b) (4)

(b) (4)

The applicant has not provided information at the time of initial approval or within this
supplement to the BLA regarding the impact of alemtuzumab on the QT interval. The
Agency has requested and Genzyme has agreed to conduct a study to assess such effects in
approximately 50 patients receiving alemtuzumab as a post-marketing commitment to this
approval. Further discussion will consider the optimal route of administration for such a
study (IV vs. SC routes), sample size, and number of sampling time points; these will be
addressed by the division in consultation with the IRT at the time of protocol submission.

6. Clinical/Statistical

6.1. General Discussion
The primary efficacy endpoint of the CAM 307 trial was progressmn-free survival,

which has been accepted by the Agency as an appropriate measure of clinical benefit
in the initial treatment of indolent B-cell lymphomas as well as the related disease, B-
cell CLL, because of the long survival times of such patients. Given the open-label
nature of the study, the Agency asked for independent verification of the endpoints of
PFS and response rates. The applicant constituted an independent endpoint review
panel (IRRP), which determined endpoints through a review of certain primary source

documents (bone marrow histology reports, laboratory data including flow cytometry) o

and investigator-generated tumor measurements. This hybrid review is not a truly
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6.2.

independent assessment because of the reliance on investigator-reported tumor
measurements and presence/absence of B-symptoms (fever, night sweats, weight loss),
however the IRRP review of objective measures of hematologic parameters was a
critical component of the assessment and more important to disease status
determinations than in other cancers.

Comparative assessments of survival were requested to evaluate for potential drug
toxicity resulting in adverse survival. Longer-term survival studies were requested to

.assess for potential survival benefit, however the applicant has declined to extend

follow-up and no data regarding the long-term effects on alemtuzumab on survivalare

expected from this study. The Agency’s thinking on the need for long-term survival
data has evolved since the design of the study and, given the magnitude of the effect
on PFS and lack of impact on survival in the short-term, the need to demonstrate
effects on overall survival are not required for determination of net benefit in this

supplement.

As noted above, there was agreement on the primary (PFS) and key secondary
endpoints (response rate, duration of response, and overall survival). The applicant
identified two additional secondary endpoints which were not acceptable to the
Agency: time to treatment failure and time to alternative therapy. The statistical
analysis plan for the protocol did not contain adjustments for testing of these latter two
secondary endpoints, which were nonetheless reported by the applicant in the clinical
study report. Time to treatment failure has not been accepted as a valid measure of
benefit because it is a composite endpoint combining events that measure efficacy
(progression) with those that are measures of safety (drug discontinuation for adverse
events). Time to alternative therapy, which under carefully controlled circumstances
is felt by experts in the treatment of CLL to be a measure of clinical benefit, was not
considered a valid endpoint in this study for several reasons. These reasons include the
open label nature of the study (lack of control for investigator and patient bias in
determining timing of next treatment) and the failure to pre-specify for uniform
criteria for initiation of next treatment (to minimize the subjectivity of initiation of
subsequent therapy). Since this endpoint was measured from time of randomization,
the differences in duration of treatment between the two study arms (12 weeks vs. 1
year) would have been predicted to favor the control rather than the treatment arm,

although effective alemtuzumab exposures persist for months following the last dose,

as demonstrated by pharmacodynamic effects on lymphocyte counts.
Efficacy

(b)
4)
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(b) (4)

6.2.2. Phase 3/essential clinical studies, including design and analytic features

At the time of approval, a post-marketing commitment to verify clinical benefit

was required; the study design was agreed upon in concept at approval although
———the protocol was not finalized until several months following approval. One —

area of particular concern to the Agency was the control arm selected by the

applicant, single agent chlorambucil, which represented an appropriate and

clinically relevant standard. The Agency recommended that fludarabine be J

used as the control based on its increasing acceptance in the medical |

community as the standard treatment for previously untreated CLL at the time

of the Campath approval. Although the choice of the control may not have

~ been optimal, the design of the study was determined by the Agency as

acceptable to isolate the effects of alemtuzumab and provide direct comparisons

to an active agent for treatment of CLL. The results of CAM 307 clearly

establish that this is an effective drug with an acceptable toxicity profile. |

The control arm posed by the applicant (at that time, not Genzyme) impacted
study accrual in the United States where fludarabine, initially as a single agent
and subsequently as a component of combination chemotherapy with
cyclophosphamide with or without rituximab, became widely adopted in the A
U.S. in that first-line setting. The design of CAM 307 does not permit direct |
comparisons of the safety and efficacy of single agent alemtuzumab to these

more commonly used agents and combination treatment regimens. Such data \
will be obtained in ongoing, Genzyme-sponsored or supported clinical trials,

which may also provide data on the safety and efficacy of introduction of l
alemtuzumab into combination chemotherapy regimens.

Although conducted primarily outside of the US, the results of the CAM 307
trial can be extrapolated to the US population as there are no regional i
differences in the disease dxagnos1s or prognosis which would preclude such

extrapolation.

An additional area, which will also be assessed in ongoing clinical trials, is the I
safety and efficacy of alemtuzumab administration by the subcutaneous route,
which has become widely adopted in the United States.

6.2.3. Other efficacy studies
The supplement contained the results of a single clinical study No additional
studies were revxewed or considered by the Agency in the review of this

application.

i,
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6.2.4.

6.2.5.

Discussion of primary and secondary reviewers’ comments and conclusions
The medical and statistical review team (primary and secondary reviewers)

recommended approval and there were no differences of opinion on this
recommendation across the review team.

Pediatric use/PREA waivers/deferrals

Campath was granted orphan drug designation for the treatment of chronic
lymphocytic leukemia. Therefore, the provisions of PREA are not applicable.
B-cell CLL is a disease primarily of the 5™-7" decades of life, however is has

also been reported in younger adults. Because this disease does not occur in

—————————children, the Agency has nof requested that the apy apphcant voluntarily agree to

R

6.2.6.

conduct studies in pediatric patients.

Notable issues

(b) (4)

6.3. Safety

6.3.1.

6.3.2.

General safety considerations

The safety experience from this study was an advance over prior single arm
studies and post-marketing experience in terms of carefully collected
assessments and internal controls. The sample size was not adequate to detect
adverse reactions occurring in up to 1% of patients but is sufficient to detect
events occurring in up to 5% of patients, which is an acceptable level of
characterization given the magnitude of the benefit observed, to conclude that
there is net clinical benefit. There were no previously unidentified safety
signals identified in this study, although the CAM 307 study provided better
characterization of infusion reactions, particularly with respect to cardiac
instability and dysrrythmias.

Safety findings from submitted clinical trials

No new safety signals were identified in CAM 307. The study design
(randomized, internal control) allowed an assessment of alemtuzumab toxicity
against the background of the disease setting and an active agent with a fairly
low level of toxicity for an anti-cancer agent. The most common toxicities
were those noted in the prior single-arm, single agent studies of alemtuzumab in
relapsed/refractory CLL; these were infusion reactions (pyrexia, chills,
hypotension, urticaria, nausea, rash, tachycardia, dyspnea), cytopenias
(neutropenia, lymphopenia, thrombocytopenia, anemia), infections (CMV
viremia, CMV infection, and a mixture of bacterial, viral, and other infections),
gastrointestinal symptoms (nausea, emesis, abdominal pain), and neurological
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symptoms (insomnia, anxiety). The most' common serious adverse reactions
were cytopenias, infusion reactions, and infections. There were 27 patients
(18%) in the alemtuzumab arm and 11 patients (7%) in the chlorambucil arm
who discontinued study treatment for an adverse reaction. The most common
reasons for treatment termination in the Alemtuzumab arm were CMV
reactivation (6%), mfusmn reactions (5%), cardiac events'(3%), and cytopenias
3%).

As noted in trials of previously treated patients with CLL the incidence and

—seventyoﬂrnﬁ;swmeacnon&was hi ghestdunngiheﬁrstweek of treatment and

- 6.3.3.

6.3.4.

while generally managed by control of the infusion rate and premedication, in
at least 5% of patients, it was the primary reason for terminating treatment
prematurely.

Cytopenias were both more frequent and more severe than in the control -
(chlorambucil) arm in this population of treatment-naive CLL patients,

although less common and less often severe than in heavrly pre-treated CLL.
The clinical course of alemtuziumab-induced cytopenias is characterized by
later onset and more prolonged duration than that seen with either for alkylating
agents or fludarabine. In particular, severe lymphopenia occurs within hours to
days of the first dose of Alemtuzumab and persists for an average of 6 months
post-treatment. Despite the frequent nature, cytopenias resulting in

* hospitalization, transfusions, or inpatient medical intervention was uncommon

(<10% of patients) in patients with previously untreated CLL.

‘The overall incidence of infections was 50% across all studres with a higher

incidence among heavily pretreated patients. With the exception of CMV
infection identified by serology, the causative organism was not identified in -

‘the ma_]orlty of cases of mfectlon in CAM 307. It should be noted that all

patients in the alemtuzumab arm received prophylactic antibiotics for PCP and
Herpes virus throughout the active treatment period until recovery from severe
lymphopenia. The incidence of CMV infection and confirmed viremia (both of
which required treatment with ganciclovir or an equivalent agent and
interruption or termination of alemtuzumab) was 16%; such events were serious
in nature in approximately 5% of patients. This incidence should be judged in
the context of the clinical trial (in which all patients were monitored weekly for

- CMV with qualitative PCR testing during treatment and every other week for
two months after termination of alemtuzumab treatment.

Safety update
No new findings were provided in the safety update which impacted the

-assessment of Alemtuzumab’s net clinical benefit. .

Immunogenicity
Serial serum samples were collected, at baseline, durmg and at multiple time

points following alemtuzumab administration, as part of the prespecified
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6.3.5.

6.3.6.

monitoring plan for the CAM 307 studies. These data were intended to fulfill
post-marketing commitment #4 cited in the May 7, 2001 approval letter for
alemtuzumab (BL STN 103948/0). The PMC 4 was “[to conduct] A
quantitative analysis of the incidence and magnitude of HAHA and anti-
idiotypic antibodies at study entry and following exposure to Alemtuzumab”.
While the clinical data were collected and provided in this supplement and
incorporated into the final product labeling resulting from the approval, the data
are also being reviewed under a separate submission for the final study report
for this PMC (103948/5072), which cross-references the data in this
supplement.

~ There were no apparent differences in efficacy, adverse event profile, or

pharmacodynamic activity of Campath among those with a documented
immune response compared to those without such a response, however due to
the small numbers of patients with immune responses, a definitive conclusion
cannot be made regarding the impact (or lack of impact) of imniune responses
on patient outcomes. The incidence of anti-Campath binding antibodies was
0.8% at baseline and 8.3% within 6 months after the last dose of treatment.
This rate (8.3%) of anti-product antibody responses is higher than has been
reported for other humanized monoclonal antibodies and within the range of
anti-product antibody responses typically observed with chimeric antibodies.
Because the incidence of anti-product immune responses is a function of the co-
morbid medical conditions and the nature of concomitant therapy (both of
which may suppress immune responses) and the route of administration
(subcutaneous route being associated with the higher rates of immunogenic
responses compared with intravenous routes for the same product).  (b) (4)

Special safety concerns: none

Discussion of primary and secondary reviewers’ comments and conclusions
The review staff concluded that the adverse reactions observed were
manageable and tolerable when alemtuzumab is administered in accordance
with product labeling. The toxicity profile of alemtuzumab is dominated by
infusion reactions, for which the incidence and severity are greatest during the
first week of treatment, cytopenias, and infectious complications, most notably
CMYV viremia and infection. Physicians who treat patients with cancer are
experienced in diagnosis, management and supportive care of cytopenias. The
atypical aspects of cytopenias from Campath are the time to onset and duration
of cytopenias, which are adequately described in product labeling. Similarly,
infections-are a common toxicity of chemotherapeutic agents and of other
agents used to treat CLL; specifically, the incidence, type, and severity of
infections resulting from alemtuzumab are also seen with fludarabine, and to a
lesser extent with Rituximab. These risks are also adequately described in
product labeling.
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6.3.7. Notable iséués: None

6.4. Clinical Microbiology

No clinical microbiology data were contained within the application nor was such data
considered necessary for the review of the application.

. Advisory Committee Meeting

This supplement was not presented-to-the Oncologic Drugs Advisory Committee because —
of the robust findings of the effects on PFS in light of the generally acceptable toxicity

profile. The general design of this study was discussed in two ODAC meetings held on the
general topic of required Phase 4 post-marketing commitments for cancer drugs granted
accelerated approval. Slow accrual to the Phase 4 study and issues raised at the second of
these meetings (choice of control arm, relevance of the data given current first-line

treatment approaches in the US) were con31dered by the Agency and discussed in section 6

of this review memo.

. Risk Minimization Action Plan

At this time, a Risk Minimization Action Plan is not required. There are three issues for
which a risk minimization plan might be considered: minimization of the risks of
overdosage, of the risks of CMV infection, and the potential risks of subcutaneous
administration with increased immunogenicity. All of these issues are being addressed by
other mechanisms than a Risk-MAP, as discussed below.

In review of post-marketing reports submitted to update product labeling with regard to
drug overdosage section, multiple reports of overdosage have been reported since 2002.
The majority of these consisted of a medication error resulting in a single dose
administered at 3-fold higher (90 mg rather than 30 mg) than intended. The next most
common error consisted of failure to gradually escalate to the 30 mg dose. Because of
these reports, special attention was directed towards revision of the Dosage and
Administration section of the package insert for greater clarity. The effectiveness of this
will be monitored through post-marketing reports.

The risks of CMV- infection have been addressed through product labeling; including
recommendations for routine CMV surveillance and directions for prophylactic and
"therapeutic( g;l(t‘i‘-)viral administration as utilized in the CAM 307 trial. The applicant

The final issue is the potential for increased immimogenic responses to Campath with off-
label routes of administration. The applicant has stated that clinical studies evaluated the
safety (including immunogenicity) (b) (4)

BL STN 103948/5070 Division Director Memo K Page 10 of 13




9. Other Regulatory Issues

There are no outstanding regulatory issues, mcludmg concerns regardmg the Application
Integrity Pohcy (AIP) or exclusnvnty/patent issues

10. Financial Disclosure '
Information regarding financial disclosures was provided for the majority of the

. L~

i

. . -investigators and statements of conflicts of interest from the IRRP -members. There was no

‘evidence of financial conflicts and given the small number of patients accrued at most
clinical sites, little ability of one or a small number of investigators to affect the clinical
study results. The two clinical sites with the largest number of patients accrued were
inspected by the BioResearch Momtonng staff, who concluded that the data were reliable.

11. Labeling
11.1. Propriem name: No concerns or new issues were identified

11.2. hysician labelm

The following is a brief hstlng of major issues that were ultimately resolved and
the reasons for the FDA recommendations for product labeling.
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(b) (4) | -

(b) (4)

(b) (4)

11.3. Carton and immediate container labels: No problems noted
11.4. Patient labeling/Medication guide:
Neither patient labeling nor medication was considered necessary at this time.
(b) (4)
* 12. DSI Audits

Bioresearch monitoring audits were conducted at two of the highest accruing sites. The
inspections revealed errors which were deemed to warrant voluntary action only. Both the
FDA field auditor, DSI, and the medical officer considered the violations identified to be
minor and not to affect the overall conclusions of the study. _

13. Conclusions and Recommendations

13.1. Regulatory action:
All members of the review team recommended approval and there were no

areas of disagreement between review team members or between primary and
secondary reviewers. Approval is based on demonstration of a clinically
important and highly significant (robust) prolongation in progression-free
survival with an acceptable level of toxicity in the clinical sétting of previously
untreated B-cell CLL.

| »13.2. Safety concerns to be followed post-marketing: None
13.3. Risk Minimization Action Plan: None
13.4. Post-marketing studies

*~13.4.1. Required stud’ies': none : ‘ e,
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13.4.2. Commitments (PMCs):
The Agency requested, and the applicant agreed, to conduct a study intended to
assess the effects, if any, of alemtuzumab on the QT interval. This study is
requested as a routine part of drug development and characterization of product
safety and is not requested due to specific concerns regarding product safety.

13.4.3. Other agreements: None

13.5. Summary of reviewers’ comments:
All reviewers recommended approval for the reasons documented above.

N OXC)) :

appears to have been ﬁJlﬁlled will be completed under the cross-referenced
supplement.

13.6. Comments to be conveyed to the applicant:
' None. See approval Sept. 19 2007 approval letter and attached final draft
product labeling.

BL STN 103948/5070 Division Director Memo Page 13 of 13




CENTER FOR DRUG EVALUATION AND
RESEARCH

APPLICATION NUMBER:
BLA 103948/5070

MEDICAL REVIEW




oERVICEy,
# .
N

Department of Health and Human Services

Public Health Service
3 Food and Drug Administration
eryasa Center for Drug Evaluation and Research
CLINICAL REVIEW
Application Type: BLA
Submission Number: 103948/5070
Submission Code: PAS

Letter Date:
Stamp Date:
PDUFA Goal Date:.

Reviewer Name:
Through :
Through:

Review Completion Date:

‘Established Name:
Trade Name:
Therapeutic Class:
Applicant:

Priority Designation:

Formulation:

Dosing Regimen:

Indication:

Intended Population:

March 19, 2007
March 20, 2007
September 19, 2007

Suzanne G. Demko, P.A.-C., Senior Clinical Analyst, DBOP, OODP
Jeff Summers, M.D., Team Leader, DBOP, OODP
Patricia Keegan, M.D., Division Director, DBOP, OODP

September 12, 2007

Alemtuzumab
Campath®

Humanized Monoclonal Antibody
Genzyme Corporation

P
Single-use 1 mL vials containing 30 mg alemtuzumab

Initial dose/dose escalation: 3 mg I'V over 2 hours on day 1 as
tolerated, then increase to 10 mg IV over 2 hours on day 2 as tolerated,
then increase to 30 mg IV over 2 hours on day 3 as tolerated. Target
dose is 30 mg IV per day 3 times per week on alternate days for a
maximum of 12 weeks.

Single agent treatment of B-cell chronic lymphocytic leukemia (B-
CLL)

Patients with B-cell chronic lymphocytic leukemia




Clinical Review

‘Suzanne Demko

sBLA 103948/5070/Campath
September 12, 2007

| Table of Contents
1. EXECUTIVE SUMMARY .....ootiiiieineimienesieiananiesssessesssesassssssanssssssssessessssensssssssssssssnsesenes 5
1.1 Recommendation on Regulatory ACtion..........cccoeviriiiiinicncisicccenccnienas 5
1.2 Recommendation on Postmarketing ACtioNS..........ccovieruirieieneniiecrenrecn i srinens 5
E:2.1 Risk NImmgerient ACTIVITY q.cmemsasmomusssns suvmmmmumomsimin s s s mss i 5
1.2.2 Required Phase 4 COMMILMENTS ...........ovvrreerveeeierseiiescenseeeesessseseesesseseaeseseenans S
1.2.3 Other Phase 4 REQUESES .....ccccecreuiuererecirereieiieneatesinaessassassssesssssssssssssesssasessnsss o5
1.3 Summary of Clinical FIndings ........cecvrurvicriiviniinceiiiicciiinies e nraes 6
1.3.1 Brief Overview of Clinical Program ...........cc..coceeereeersemermssssssessessesssessssessesnssnesens 6
132 EITCAEY ovussssnvunannsusmssmnscesssesassssnes s s a0 ss s s sssas s ooss s sss o0h 4 55855000 3 b hns s 6
1.3.3 SAfCLY .oveviireieienicenieirieeeret et ettt enane 6
1.3.4 Dosing Regimen and Administration .................coeueruereeersreeueesensersecssssessessessesseneans 7
1.3.5 Drug-Drug INtEractions ........c.occevcereeceicirnrieninicsieeneresseseeseesseseereseeesssssescosensaseans 7
1:3:6. Speeial POpulations . .ssssmmsssssanssssmmminids s iasiasiss feamiisdbonis e 8
21 Proiuct THlOrRaTIN wewmmmseomsssosmmammmsssimessssosessmsmsss s s s i 9
2.2 Currently Available Treatment for Indications .........ccccueveverirevenenesnninncrenieninneenaninn 9
2.3 Availability of Proposed Active Ingredient in the United States............ccccveeveireennes 10
2.4 Important Issues With Pharmacologically Related Products .........ccccoveeccininirennncne 10
2.5 Presubmission Repulatory ACHVIEY. . cuvasemsismmmmuasismsamissmissasonsns s 10 E
2.6 Other Relevant Background Information...........cccevecciuneieneennneciieiieseeieceenseeieeeeenen 12 !
3. SIGNIFICANT FINDINGS FROM OTHER REVIEW DISCIPLINES..........cccccovvveuene. 12 !
T T IV ..o snsimmniories i s s A 8 R R 3 3 A SRS B IA SR W an s i amms s 12
4, DATA SOURCES, REVIEW STRATEGY, AND DATA INTEGRITY .....cccocccrveurnnnn 12
4.1 Sources of Clinical Data......i.ccocmurineiiiiiiiiiiiicieseisne e e sesne e seenessressessas 12
4.2 Tables of Clinical STUAIES .....cceeeeenuiiiiierieeciiiee et se e sa e erseaas 13
4.3 Review STAtESY .......ccsercsesnerssnsasssens R R 0683 SRR SN S RS 44 T ne R S ame st 13
4.4 Data Quality and INTEEIILY ......ccoeeeierereriereriirienieeiirrsieresenesessesssenereeesesaessssessessessenes 14
4.5 Compliance with Good Clinical PractiCes .........cocevecrininenenieninccrneneneconensnsseoneenes 15
4.6 Financial Disclosures ................. Aonsiaassosonsains e tsstosa SRRSO R SRS en et rnaraenes 15
8. CLINICAL PHARMACOLOKTY s mmaunsnmsneenisessssissinsssssssssnnsssssss s oo 16
6. INTEGRATED REVIEW OF EFFICACY . urmmemnumsmmmussmsmesmssssmssiisss 16
T S Y BRSSPV SRS 16
6.1.1 METROAS ....vevenvereeririeenrenietecesereseneee e e ies e e sese et asessesassasse e tssassasesenessansnnes 16
6.1.2 General Discussion of ENdpoints ...........ceceveveuiniiiineeionnnnenecinesinnseescneesennennes 16
6.1.3 Study Design CAM 307 .....c.cvverirrererieririreeiesssnsessnnains et enes 17
6.1.4 Efficacy FINAINGS ..cccovvvvviveenrnierciiininienciciiecienenineesseseiesneeessessnessssseneesees 24
6.1.6 Efficacy Conclusions..........ccevirniniccinmiieciesnsnen e eeeensrsanenns 29
7. INTEGRATED REVIEW OF SAFETY ......oemrivennnsieensseossesssessssssssssivssssessssssessssesnen 29
7.1 Methiods At FHTIMES .o ssssasmssssmsmmossissssmsissssssiasssesrisss s ssaisismsis 29
Ti1iT IICHING .. siscsmmnyansueissonssnssmsnnsmssmanensssmensnssmssssnsss oo mamss s eesm i Koo AA e AR SER R SV RRSS 30
7.1.2 Other Serious Adverse Events................ bt ettt ettt bbbt et beneneeas 34
7.1.3 Dropouts and Other Significant Adverse EVents .......coccovvnniiniivininiiniinns 36
7.1.4 Other Search Strate@Ies ....cciuveierieriicinreririiieieerin oot eese e saeseesessenas 44
7.1.5 Common AGVELSe. BVENTS........cwiciinmmmassisisisioninnsssiasississmsass sssssabei éasssissasis e 44
7.1.7 Labofatory FIINGE «.«csmusosssssisssssssmssssanmsnsassminass assmsnamssm s 50
AT 65T R T — 54




Clinical Review

Suzanne Demko

sBLA 103948/5070/Campath
September 12, 2007

7.1.10 Immunogenicity............. s .1 A 5 e ST S AR 54
7.1.1 1 Human CarcinopeniCily sessssmsumsommommammmmsssnmsmo s 55
7.1.12 Special Safety StUAIEs ......covvrivvreceninmecneriiieeiinr s s 55
7.1.13 Withdrawal Phenomena and/or Abuse Potential..........ccccecvrvereirinnns heerereaeenene 55
7.1.14 Human Reproduction and Pregnancy Data ..........ccceevevvvercinveereennesinneerussescneenns 55
7.1.15 Assessment of Effect on Growth.........cccccvvercennininccceinnencencnnenns fereemnesanntnes 55
FAIE LT €20 (TR B T 1 o RS 55
1 LT Porstirat et ity P e BT s seessnvsssosimssommsnarmsessussnass s s s s s o 56
7.2 Adequacy of PatlentEprsumancLSafet;LAssesqm ents 56
7.2.2 Description of Secondary Clinical Data Sources Used to Evaluate Safety.......... 57
7.2.3 Adequacy of Overall Clinical Experience......... et et nreas 57
7.2.4 Adequacy of Special and/or In Vitro Testing........cccecveceeerrriervrnivireeseivsnsnnenaanis 58
7.2.5 Adequacy Animal of Routine Clinical Testing.................. et 58
7.2.6 Adequacy of Metabolic, Clearance, and Interaction Workup ........cccevveerirecnnnn. 58
7.2.8 Assessment of Quality and Completeness of Data.........ccccovvcerinivnesrcneneniennennn 58
7.2.9 Additional Submissions, Including Safety Update.........ccccceervrevrrrnrnvecnreneeenennn. 58
7.3 Summary of Selected Drug-Related Adverse Events, Important Limitations of Data,
AN CONCIUSIONS ...evuviririeiiiniiiiiieiieneie st esee et seeeter e ssassasesessseraserseessesssensansosensen 58
7.4 General MethOdOIOZY ........cucverveiierrrerereseiestinessesesasessssssssssssssessssssssssssssesssssesssssens 59
7.4.1 Pooling Data Across Studies to Estimate and Compare Incidence..................... 59
7:4.2 Exploratiotis Tor Predictive Paclors s ssnpmsmns 59
7.4.3 Causality Determination.........covceveeiiriirierierienreiieressesseriessessesessesessosraressens e 61
8. ADDITIONAL CLINICAL ISSUES ....cococeiecinneneirneeesreneereeeseeteceseseesesesneeseseneneneis 01
8.1 Dosing Regimen and AdminisStration ..........ccoeeveeeeeerinreceereenneinieenerssnseiessenesessesnssanes 63
8.2 Drug-Drug INTEractions .........cccurururereneeererisesreeressniorerenenssessssnesseses et 64
8.3 Special POPUlations .........cevivrieiviivincninseseesnseans S 64
8.4 Pediatrics......... e tereere e et e se et s e rnenrene e evrer et et te e eseaaan 64
8.5 Advisory Commities MESTINE . i saumees ooy s vt i i i 64
8.6 Literature REVIEW wussmmssssmsossmssnsssmsmssmmnenssssasssssssis s s s e s s s o s s i 64
8.7 Postmarketing Risk Management PIan ..........c.ovviereeveeiveniesenesensnsioneseessssesssssssenes 64
9. OVERALL ASSESSMENT ......ccccoimmmisiveinecricenunnnsennierninsens JOR ettt 04
0.1 CONBIBIONS ..t cmnsmwmsmnsonsoanssnsamsess s S5 sessss 5583085 o3 T3 AR R SAE 043 SRS — 64
9.2 Recommendation on Regulatory Action........... ettt et st 65
9.3 Recommendation on Postmarketing ACtions ..........cccccevnrverseneneresncrneeeeaeseneseeneenene 65
9.3.1 Risk Management ACLIVILY.......cocceririereimecenienininrensienieceeese st esessesreseseneens 65
9.3.2 Required Phase 4 COMMItMENLS ........cocevrmmeiinieniiniciiiiesessnssenn 65
IO BCI 6 11 (-l 5 LT 2T 1T S —————————— 65
9.4 Labeling Review .......cocuicrenceniennensninicsinnens etenesress e eranane [OPTRTOURURRRPIRPRN 65
9.5 Comments to Applicant........ccveveevircinnninrcnnineas TSR 65
10. APPENDICES ..ottt ebess st erassse b st e sssesessas e st sssens s snssansssesansssns 66
10.1 Review of Individual Study Reports .......coeerecvrrcinnicnncciesincesinnieneessrseisnsiens 66
16,2 Line byl e Tabeling ReViEW mmssspaumussmonssmmrsnmssmasmmsmsimmssosns 66
10.2.2 Original Submission: Proposed text of the Labeling of the Drug ........c..ccournne. 70
10.3 Table 2 FOOINOTES ....oviuniiniriiiiinirincsisirsiiie s st srssssesenns .104
10.4 Table 4 FOOINOES .vvuvererieverinreririiinieis ittt srs s s sssnssssss s ssasseosses 104
10.5 Table 5 Foothotes......cccveevvennnnn, R omemne i e e slonb TR 104




Clinical Review

Suzanne Demko

sBLA 103948/5070/Campath
September 12, 2007

REFERENCES ...ttt saeiasiesss s s sssssssesenssaessessesssensenensssases 105

Table of Tables

Table 1 Regulatory HiSEOIY ......coioiiiiiniinmieniiiniiiesies et sseaeseenessesesesasseeseenens 10
Table 2 sBLA 103948/5070 Listing of Clinical Studies ........cccocvveivrervevareenrercrinieneiieneens 13
Table 3 CAM 307 Campath Dose Modification and Reinitiation of Therapy...................... 19
Table 4 Schedule of Events Standard ASSESSMENLS ..........ccvueuurereerersusseesmessiesssensesssannees 21
Table 5 Schedule of Events Treatment Associated ASSESSMENLS ...........cceevvvermriverreceressenens 22
Table 6 CAM 307 AMendments .........c.cocecereererceereererserenne Cestsieenerasatesnshrsse e sassaesenoresarstees 24
Table 7 CAM 307 Subject Demographics .........coceveereimecinnienninineniiesinieesnssnesssesnsiesinenens 25
Table 8 CAM 307 Subject DiSPOSItION .......cccuereereeveneerieriinineiesecsesanressesseseeessessesessnsenes 25
Table 9 Major Protocol Violations.................... cetsereseaes s sestes et e b s R e s s bt eresiebiraenannines 26
Table 1AM 307 Dicallt BY AR .ommmmsmommmmerenssms s s s i s 30
Table 11 CAM 005, 009, 211 Causes 0f Death ........ccocceeecriiinninenenerinnnciennnnneneessesesennns 31
Table 12 CAM 307 FDA Attribution of Cause of Death .......................... R 31

- Table 13 CAM 307 SAE Incidence by Arm .......cococeiieinineeiennrinieieecisrnnessessessessssessssesasenes 35
Table 14 CAM 307 Discontinuations for Any Reason ..........cceeeecerieinrecenernnieieniesreenennenns 37
Table 15 CAM 307 Discontinuations for Adverse Event (Safety Population)..................... 37
‘Table 16 CAM 307 INFECHIONS. .....ceveirreiririrecrriecrerineeserereies et essessrestssessesasssaseesesseserssrenss 39
Table 17 CAM 307 CMV Incidence BY Al iumsmmismissasissassssssnioissiissssmnssssssiassese 41
Table 18 CAM 307 Infusion Related Events by MedDRA PT........cccooeoevreninncnnninneennnnen 42
Table 12CAM 307 Gluoosnrlionids oo ammessmsommesmansmmvmssomsssossss 42
Table 20 CAM 307 Summary of Steroid US€...........ceerrmivveeirsereesensenns e e 43
Table 21CAM 307 Overall Adverse Event Incidence by Arm ........ccoceveecevievenreceeineennennns 46 -

- Table 22 CAM 307 Adverse Event Incidence by MedDRA PT (> 2% Either Arm )........... 46

Table 23 CAM 307 Adverse Event Incidence by MedDRA SOC (greater than or equal to

5% for either arm and 3% difference between arms)..........ccoceeiimienecieierneicienreenereenseceenenn 48
Table 24 CAM 307 Adverse Event Incidence by MedDRA HLGT (greater than or equal to
5% either arm and 3% difference bEtWeen arms)..........cceveeeieierereseenesieienneresseserssesessesseseneas 48
Table 25 CAM 307 Adverse Event Incidence by MedDRA HLT (greater than or equal to

5% either arm and 3% difference DEtWEEN armis)........cc.ccveceeierreveeieersrenseereeensrecsnersnessesssnsns 49
Table 26 CAM 307 Standardized MedDRA Queries by p-Value (Broad Scope) ................ 49
Table 27 CAM 307 Standardized MedDRA Queries by p-Value (Narrow Scope).............. 50 -
Table 28 Campath Infusion Related Events Over Time..........coccuuveeiieniisiinnnivinnssisnicscsasesnes 60

- Table of Figures
Figure 1 CAM 307 Kaplan-Meier Curves for PES ... i




Clinical Review

Suzanne Demko
o sBLA 103948/5070/Campath
i September 12, 2007

1. EXECUTIVE SUMMARY

1.1 Recommendation on Regulatory Action

It is the recommendation of this reviewer to grant the approval of this Biological License
Application efficacy supplement, STN 103948/5070, for conversion of Campath®to regular
approval as a single agent for treatment of B-cell Chronic Lymphocytic Leukemia (B-
CLL). Confirmation of clinical benefit in this application is based on analyses of data from

— aPhaselIl, open label, international, multicenter, randomized trial of Campath versus |

chlorambucil for subjects with B-CLL, Rai stage I-IV, who were previously untreated and
experiencing progression of disease requiring treatment at time of study entry.

Assessment of benefit is based on a primary endpoint of progression free survival (PFS) in
an intent-to-treat population as determined by an independent response review panel
(IRRP). Review of the clinical data indicated a statistically significant improvement in PFS
for Campath compared to chlorambucil. Campath prolonged the median progression free
interval by 88 days (2.9 months) with an log-rank p-value adjusted for Rai stage group of
0.0001. Campath also demonstrated increased overall and complete response rates when
compared to chlorambucil The overall response rate was 83% for subjects treated with
Campath and 55% for subjects treated with chlorambucil (p< 0.0001). The complete
response rate was 24% for subjects treated with Campath and 2% for subjects treated with
chlorambucil (p< 0.0001). No survival benefit was demonstrated.

The safety profile for Campath was based on analyses of the experiences of 147 subjects
‘treated. Results were consistent with current product labeling. No new safety signals were
identified. The most common and serious adverse reactions associated with Campath were -
cytopenias, infusion reactions, and infections.

A determination of clinical benefit in this subject population was based on response to
treatment, a prolonged treatment free interval and symptom control.

1.2 Recommendation on Postmarketing Actions
None.

1.2.1 Risk Management Activity

Pharmacovigilance/Safety Reporting: The Applicant will continue to prov1de annual
progress reports as required under 21CFR§ 601.70. -

1.2.2 Required Phase 4 Commitments
There are no required Phase 4 commitments.

1.2.3 Other Phase 4 Requests
There are no other Phase 4 requests.
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1.3 Summary of Clinical Findings

1.3.1 Brief Overview of Clinical Program

Campath (Alemtuzumab) is a recombinant DNA-derived humanized IgG1 kappa
monoclonal antibody (Campath-1H) specific for the cell surface glycoprotein CD52
expressed on normal and malignant human peripheral blood B and T lymphocytes as well
as NK cells, monocytes, macrophages, and other tissues. The mechanism of action for
Campath is not completely understood, but involves a number of effects including

complement-mediated cell lysis, antibody-dependent cellular toxicity and induction of
apoptosis.

FDA granted Campath accelerated approval on May 7, 2001 for the treatment of patients
with B-cell chronic lymphocytic leukemia who had been treated with alkylating agents and
who had failed fludarabine therapy. The approval was contingent upon post-marketing
commitments by the applicant, including a trial to confirm clinical benefit. CAM 307, “A
Phase III Study to Evaluate the Efficacy and Safety of Front-line Therapy with Campath
(alemtuzumab) versus Chlorambucil in Patients with Progressive B-cell Chronic
Lymphocytic Leukemia” was submitted as the confirmatory efficacy trial and is the subject
of this supplemental Biological License Application.

CAM 307 was a Phase 111, open label, international, multicenter, randomized (1:1),
comparative trial for patients with previously untreated, Rai stage I-IV B-CLL

experiencing progression of their disease requiring treatment. The primary endpoint for the

study was progression free survival (PFS) and the primary analysis was based upon intent-
to-treat, defined as all randomized patients. The study randomized 297 patients. '

1.3.2 Efficacy

The primary efficacy endpoint for CAM 307 was progression free survival (PFS) as
determined by an independent response review panel (IRRP). Analyses were performed on
an intent-to-treat (ITT) population. Based upon the primary analysis, Campath
demonstrated increased efficacy by prolonging the median progression free interval by 88
days (2.9 months) when compared to chlorambucil (medians: 445 days/14.6 months vs. 357
days/11.7 months). The log-rank p-value adjusted for Rai stage group was 0.0001 with an
estimated hazard ratio of 0.58 (95% CI 0.43, 0.77). Campath also demonstrated increased
overall and complete response rates when compared to chlorambucil The overall response
rate was 83% for subjects treated with Campath and 55% for subjects treated with
chlorambucil (p< 0.0001). The complete response rate was 24% for subjects treated with
Campath and 2% for subjects treated with chlorambucil (p< 0.0001). No survival benefit
was demonstrated.

For a full discussion of FDA’s efficacy analyses, please refer to the Office of
Pharmacoepidemiology and Statistical Science, Office of Biostatistics Review.

1.3.3 Safety

The safety profile for Campath was descrlbed in detall in BLA STN 103948/0. Included in

the analyses were three single arm clinical trials in 149 subjects with previously treated B-

cell chronic lymphocytic leukemia (B-CLL). Synopses of these legacy data were submitted
with the current application and re-examined during this review cycle. New clinical data
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was submitted from 294 previously untreated B-CLL subjects who received either Campath
(147) or chlorambucil (147) during the conduct of CAM307, a randomized, multi-center
trial. These data were reviewed and analyzed to assess safety. No new safety signals were
identified. The results were consistent with current product labeling.

Key safety findings:
For subjects receiving Campath, 95.9% experienced one or more adverse events and 18.3%

of these subjects discontinued treatment as a result. For subjects receiving'chlorambucil,
75.5% experienced one or more adverse events and 7.4% discontinued treatment as a

result.

Infusion reactions associated with Campath were common in spite of subject premedication
with diphenhydramine and acetaminophen. Most common were pyrexia (69.4%), chills
(53.1%), nausea (17.7%), headache (14.3%), hypotension (16.3%), urticaria (15.6%),
dyspnea (13.6%), rash (12.9%), vomiting (10.9%), and tachycardia (9.5%).

CMV infection was reported in 15.6% of subjects. CMV viremia was reported in 55.8% of
subjects treated with Campath and 44% of these subjects were treated with antivirals.

There was an increase in incidence rates for cytopenias in subjects treated with Campath.
Decrease to NCI CTCAE version 3 grade 3 or 4 absolute lymphocyte count (ALC) was
reported in 98.6% of subjects treated with Campath and 2.8% treated with chlorambucil.
Lymphocyte subsets during Campath treatment fell to zero. CD4+ lymphocyte recovery
-after treatment with Campath was prolonged with a median recovery time of six months.
Decrease to grade 3 or 4 absolute neutrophil count (ANC) was reported in 44.5% of
Campath treated subjects and 27.1% of subjects treated with chlorambucil. White blood
cell counts (WBC) were decreased to grade 3 or 4 in 62.6% of subjects treated with
Campath and 1.4% treated with chlorambucil.

Cardiac events related to Campath infusion were clinically meaningful. Within two days of
receiving Campath 13.6% of subjects experienced one or more cardiac events. The
majority were rhythm disturbances, specifically tachycardia, sinus tachycardia and
supraventricular extrasystole. There was one grade 4 cardiac arrest, one grade 4 sinus
bradycardia, one grade 2 angina pectoris, and one grade 1 cyanosis reported on the date of
Campath infusion. :

Anti-human antibodies (HAHA) were detected in 11 of 133 subjects (8.3%) tested. Two
subjects with detectable anti-Campath antibody titers were also weakly positive when
analyzed for neutralizing antibodies. ‘

1.3.4 Dosing Regimen and Administration

The recommended dosing scheme for Campath is an initial dose of 3 mg as an intravenous
(IV) infusion administered over 2 hours daily until infusion-related side effects are
tolerated then increasing to 10 mg IV over 2 hours daily until infusion-related side effects
are tolerated. The target dose is 30 mg IV over 2 hours 3 times per week on alternate days
for a total of 12 weeks. As a result of side effects associated with Campath infusion, current
approved labeling recommends patients receive pre-medication with an antihistamine and
acetaminophen prior to Campath dosing, and be monitored closely for infusion reactions.

1.3.5 Drug-Drug Interactions
‘No data are available concerning the incompatibility of Campath with other drug

7




Clinical Review

Suzanne Demko

sBLA 103948/5070/Campath
September 12, 2007

substances. No formal drug interaction studies were performed during the conduct of the
study submitted in support of this application.

1.3.6 Special Populations
Pediatric

Information from the published medical literature is available on the treatment of children
with Campath. However, the indication supported in this application occurs almost
exclusively in adults. :

Age -
In legacy studies of subjects with previously treated B-CLL age 65 and older compared to
subjects less than 65, there were no substantial differences in safety and efficacy observed.

In subgroup analyses of the 53 previously untreated subjects > age 65 treated with Campath
during CAM 307, PFS was not significantly different when compared to subjects > age 65
treated with chlorambucil. A median PFS of 381 days/12.7 months was observed for
subjects > age 65 treated with Campath versus 380 days/12.66 months for chlorambucil.
The log-rank p-value was 0.1187 with a hazard ratio of 0.68 (95% CI: 0.418, 1.107). No
new safety signals were identified during CAM 307 for subjects > age 65 treated with
Campath.

Clinical studies of Campath did not include sufficient number of subjects age 65 and over
to determine whether they respond differently than younger subjects. Other reported
clinical experience has not identified differences in responses between older and younger
subjects.

Gender

There were 213 male and 84 female subjects treated during CAM 307. There were 105
male and 43 female subjects treated with Campath and 107 male and 41 female subjects
treated with chlorambucil. The ratio of male to female subjects enrolled was not dissimilar
to the demographic distribution of the B-CLL population where the ratio of males to
females with the disease is 2:1. There was an unequal distribution of censoring for females
on the study (Campath 58% and chlorambucil 24.4%). The median PFS for females treated
with Campath was 758 days (25.3 months) versus 357 days (11.9 months) for chlorambucil
with a p-value of 0.0129 by log-rank test and a hazard ratio of 0.482 (95% CI: 0.268,
0.868). For males, the median PFS for Campath was 428 days (14.3 months) versus 364
days (12.1 months) for chlorambucil with a p-value of 0.0046 by log-rank test and a hazard
ratio of 0.621 (95% CI: 0.445, 0.866).

With regard to safety, males experienced higher rates of common Campath related adverse
events than females for pyrexia (65.4% vs. 60.5%), CMV viremia (58.7% vs. 41.9%),
neutropenia (10.6% vs. 4.7%), and chills (51.9% vs. 46.5%) while females experienced
higher rates of CMV infection (18.6% vs. 10.6%), hypotension (18.6% vs. 12.5%), and
urticaria (20.9% vs. 12.5%).

Race

The small number .of subjects enrolled in CAM 307 who were not Caucasian (one in each
treatment arm) did not allow for informative efﬁcacy or safety analyses to be performed in
this subpopulation.
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2. INTRODUCTION AND BACKGROUND

2.1 Product Information
For detailed product information, please refer to the original BLA (STN 103948/0)

then 10 mg I'V over 2 hours daily until tolerated, then at a target
dose of 30 mg IV over 2 hours 3 times per week on alternate
days for up to 12 weeks

Population Studied: Adult patients with previously untreated progressive B-cell
Chronic Lymphocytic Leukemia )

2.2 Currently Available Treatment for Indications

Chronic lymphocytic leukemia (CLL) is a clonal malignancy of mature lymphocytes
exhibiting prolonged cell survival and leading to an expanded mature lymphocyte
compartment. In 95% of cases the cell affected is of B-cell lineage. Chronic lymphocytic
leukemia is the most common adult leukemia in Western countries accounting for
approximately 25% of all diagnosed cases. In the United States alone there are over 10,000
new diagnoses per year. The median age at diagnosis is 70 years. The ratio of males to
females who develop CLL is 2:1. The estimated death rate per year from CLL is
1.6:100,000. CLL is not curable with current available therapies and has an overall median
survival from diagnosis of approximately six years.

Progressive CLL is defined as one or more of the following: an increase of 50% or more in
the size of lymph nodes, spleen, or liver; an increase of 50% or more in the total
lymphocyte count; Richter’s transformation (i.e., development of an aggressive large-cell
lymphoma in the setting of CLL or small lymphocytic lymphoma). Treatment has consisted
historically of chlorambucil plus corticosteroids; although there is no evidence for the -
additive benefit from corticosteroids and the risk of steroid toxicity may outweigh the
benefits of use. Administration of combination chemotherapy regimens containing
alkylating agents such as COP and CHOP offers no survival advantage. Treatment with
purine analogs (fludarabine, 2-chlorodeoxyadenosine and pentostatin) used as single agents
or in combination with other agents increase response rates when compared to alkylating
agents. However, overall survival is not prolonged. Rituximab, a CD 20-directed
monoclonal antibody, has been used in progressive CLL with limited success. In addition,
biologic response modifiers such as recombinant interferon alpha and interleukin-2 have
been used to treat progressive CLL with variable results.

(b) (4)

Generic Name: ' alemtuzumab |

Trade Name: Campath® l

Pharmacological Category: | Cytolytic antibody-CD52 directed ‘
—New Molecular Entity: No

Drug Class: Recombinant humanized monoclonal antibody

Route of Administration: Intravenous ‘

Dose and Regimen: Initiate at a dose of 3 mg IV over 2 hours daily until tolerated
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2.3 Availability of Proposed Active Ingredient in the United States

The U.S. Food and Drug Administration (FDA) granted alemtuzumab accelerated approval

on May 7, 2001 for “the treatment of patients with B-cell chronic lymphocytic leukemia
(B-CLL) who have been treated with alkylating agents and who have failed fludarabine

therapy.” Alemtuzumab is marketed in the United States under the trade name Campath®

by Genzyme Corporation.

2.4 Important Issues With Pharmacologically Related Products

There are no pharmacologically related products or equivalents to Campath.

2.5 Presubmission Regulatory Activity
The regulatory activity associated with this application is summarized in Table 1.

Table 1 Regulatory History

12MAR-01 Type C Teleconference to discuss Phase 4 confirmatory study (CAM 307)

16MAR-01 IND 004294 (CAM307) submitted

20APR-01 CAM 307 amendment submitted

07MAY-01 BLA 103948 accelerated approval granted; CAM307 accepted as confirmatory trial
for efficacy to satisfy PMC#1

200CT-02 Type C Teleconference to discuss delay in study completion

11FEB-04 CAM 307 final amendment submitted

04MAR-05 Statistical analysis plan (SAP) submitted

24MAY-05 Type C Teleconference to discuss CAM 307 statistical analysis plan

13JUL-05 Facsimile letter comments from FDA regarding SAP revisions

20JUL-05 Revised SAP submitted

120CT-06 Type B Meeting to discuss the submission of SBLA 103948/5064

07DEC-06 Discuss overview of CAM 307 database

CAM 307 Major Clinical Regulatory Agreements
The following major clinical regulatory agreements were made regarding the conduct of

the CAM 307 trial:

12MAR-01 Type C Teleconference
FDA and the applicant agreed:

e CAM 307 with modifications is acceptable as the confirmatory study for PMC#1
e The sample size is 284 subjects
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The primary analysis is intent-to-treat, defined as all randomized subjects

For the purposes of the interim analyses, if the alemtuzumab arm has a higher rate
of progression free survival than the chlorambucil arm and excess mortality, the
trial will not be considered a success

For the purposes of the interim analyses, if there is no difference in survival
between the two treatment arms, the trial will not be considered a success

290CT-02 Type C Teleconference

FDA and the applicant agreed:

The stratified log rank test specified in the protocol is the primary analysis for
regulatory purposes

Any analysis using the Cox proportional hazard model having pre-specified
covariates and/or strata is regarded as supportive analysis

Any adjusted or weighted analysis not based on pre-specified covariates and strata
is considered exploratory

In the absence of a statistically significant result for the primary analysis of the
primary endpoint, results based on secondary endpoints cannot result in an efficacy
claim

(b) (4)

Duration of response should not be compared between treatment arms

13JUL-05 Letter Comments From FDA Regarding Statistical Analysis Plan Revisions
FDA informed the applicant:

The primary analysis method for response rate is the chi-square test
Cochran-Mantel-Haenzsel test is to be used as a supportive analysis
Analysis of duration of response will include responders only

120CT-06 (Type B) Pre-sBLA Meeting
FDA informed the applicant:

e Improvement in progression-free survival for patients in the alemtuzumab
treatment arm supports the filing of an sSBLA

e The Genzyme plan to include unconfirmed progressions as events in the
primary analysis supported by a sensitivity analysis censoring these patients is
acceptable ,

e A decision on priority review status will be made at the time the efficacy

supplement is filed

e PMC final study reports are to be submitted to FDA separately. The data may
not be included as part of the efficacy supplement

. (b) (4)

o The case report forms intended for submission with the SBLA are acceptable
¢ Submission of the efficacy supplement in electronic CTD format is acceptable

11
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. (b) (4)
a (b) (4)

2.6 Other Relevant Background Information

In November, 2005 FDA issued an alert to inform the public and health care professionals
about three cases of idiopathic thrombocytopenic purpura (ITP) and one death in a clinical

study of Campath for the treatment of Multiple Sclerosis (MS). Campath is not approved to
treat MS.

3. SIGNIFICANT FINDINGS FROM OTHER REVIEW
DISCIPLINES

This efficacy supplement was reviewed by the Office of Oncology Drug Products, Division
of Biologic Oncology Products (DBOP); the Office of Pharmacoepidemiology and
Statistical Science, Office of Biostatistics Review; the Office of Clinical Pharmacology;
and the Laboratory of Molecular and Developmental Immunology, Division of Monoclonal
Antibodies. Separate archived reviews for divisions other than DBOP are available in the
FDA document file and are referenced where appropriate in this review.

3.1CMC

To fulfill postmarketing commitments made at the time of accelerated approval, final study
reports for assays utilized to evaluate CD52 expression, anti-Campath antibodies, and
neutralizing antibodies were submitted for review as amendments to this application. The
assays were analyzed and deemed adequate and appropriately validated. For a full analysis
of the assays, see the Laboratory of Molecular and Developmental Immunology, Division
of Monoclonal Antibodies review.

4. DATA SOURCES, REVIEW STRATEGY, AND DATA
INTEGRITY

4.1 Sources of Clinical Data

Genzyme submitted CAM 307 clinical data in electronic CTD format as discussed in a
Type B meeting held on October 12, 2006. Study reports and SAS datasets were also
provided. A side-by-side comparison of safety results from CAM 307 and CAM 211 was
submitted; however, the safety and efficacy data from CAM 307 were not integrated with
the CAM 211 data. Study synopses were provided for lcgacy studies CAM 211, CAM 005,
CAM 009, and CAM 213.

Case Report Forms (CRFs) for CAM 307 were submitted for each subject who died while
receiving drug, afler cessation of drug but with persistent toxicity, or without confirmation
of disease progression by the independent evaluators. CRFs were also submitted for each
subject who discontinued study drug as a result of an adverse event, and who discontinued
for any reason other than toxicity or independent response review panel (IRRP)
documented disease progression.
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Additionally, in response to FDA’s request, the applicant submitted both adverse event and
demographic data in CDISC/SDTM format along with details of the conversion process.

4.2 Tables of Clinical Studies

CAM 307 is the sole new study presented in support of this application. Synopses of single
arm legacy studies were also provided. The clinical studies submitted or referenced in this
application are listed in Table 2 which was reproduced from the original study protocol

(CSR Appendices 16.1.1, CAM 307 protocol, Mar 16, 2001, Table 5-3).

Table 2 sBLA 103948/5070 Listing of Clinical Studies’

Study Qbjective(s) | Study Design Test products(s) Number of | Healthy Subjects of Dueation of Study Status;
{dentifier ol Stady and Type of Nosage regimen; Route of | Subjects Dingnosis af Pitients Treatmont Type of Report
- Controf Administration
Stadies of alemturumnab )
CAM? Kaferyand | Pliase 3, open- alemticamab, 3mg-10me- | 297 10tal Adults, 18 years of age or alemivzomab, 12 | Completed
‘Bfficacy label; multicenter, | 30mg dose ésealation; {entolled! older with progressive B~ weeks of therapy | CSR:
randomized, 30mg/day maiitenance irented) CLL not previously treated | inchusive of 35 JAN 2007
comparative study | dose, 3 finses per week on 149/147- with chemotherupy esealation
altemate days; IV skt period®™
Chlorambucil, (comparator §{ arm; )
surdy degk A0mgim’ once | 1487147- Ciitorambucil,
every 28 days: PO Chlorambucit repested morithly
ann (every 28 days)
fora maximum of
12 eyeles.
CAM211 Safety and Phiage 2, open- alomtuzumaty 3mg-10mg- | 9493 Adults, 18 years of age or 4 - 12 weeks® Corpleted
EfMiciicy inbel, multicenter, | 30mg dose esealotion; {enrolieils older with B-CLL who CSR:
nomcompanitive | 30mg/duy maimenanee wealéd) recoived mi plkylating agemt 27 NOV1999¢
dose, 3 times pee week on . {and tor whom there-was Updated-CSR:
aleimate d(l)‘S: v dowmcmmmnof failure to 10 AUG 2000
) fludarebing theripy
125.0035.092 | Saferyand | Phase 2, open- slemuzamab; Jmg or 10ng | 125 total: Adults; 18 years ol age or 6 12 weeks® Completed
Efficacy label, mulicenter | 1V, or 10mg SC dose GONHLL oldery NHL ¢r CLL. paticnts CSR:
{E1, non- eseatmion, 30mgrday or $3CLL who failed 1o respond o or 1 NOV 1999¢
comparative B0mg/day (with spensor 1 240ther ielapsed following Updated CSR:
approvai), 3 days per week; conventional first-fine or 1L AUG 2000
1Y or-5C subsequént Ussrapy
125.009-C92 | Safetyand | Phuse 2, open- | alesituzumaby initisied 24 (ol Adults, [8 years al'nge or § . 16 woeks' Completed
Efficacy lubet, multicenter | daily dose of 10my/day older; CLL patients who CSR:
(US), non- until well tolerated {up to 3 fuiled to respond to or 28 0CT 1999°
coniparative days-per week iTnceded); refapsed-following first-line Updated CSR:
“I0mp/day 3 (imes per tecatawnt wity Muddrabing o 1§ AUG 2000
week, or 80mg/day (with oiher chemothirapy
sponsor approval), 3 days cegimens Tollowed by
per week; IV nd- or thicd-line
idarabing y
CAM213 Salety, Phase 2, open- “alemiwaimdb; 3mg: 10mg: | 30 bl Adulis 18 years of age o 12 sveeks of Conpleced
Efficacy, Inbrel, multicenter | 30mg dose esealaton; 30 older with B-CLL wiw had | thorapy CSR:
and 'K (UK} single-arm, | mg/day maintenunce dose3 previosty failed to respordd | (maximum ol (2 § 21 SEPT 200
Annlysis non-gomparative | times per week lor 12 to, relapsed Tollawing weeks)
' weeks; [V treaiment with , or indicated
toleranee to purine
analogues,
4.3 Review Strategy

The clinical review focused on data submitted from study CAM 307 in order to confirm the
primary efficacy endpoint progression free survival and to assess safety. In addition, single

arm legacy studies and postmarketing safety updates were reviewed during the safety

analyses. Electronic datasets and case report forms were used to verify the applicant’s

! See Appendix 10.3 for footnotes withi_n table
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analyses and claims. Throughout the review process, consistency between SAS dataset
entries and case report forms was examined. In addition, a consult for the inspection of two
study sites was submitted to the Division of Scientific Investigations (DSI) This is
discussed further in section 4.4.

4.4 Data Quality and Integrity .

The CAM 307 study database was locked on August 7, 2006. The database was re-locked
on October 11, 2006 after a significant SAE report, received after the initial data lock, was
added. As the result of a data audit performed in November, 2006, it was discovered that an
error had occurred involving lymph node measurements. Specifically, protocol guidelines
directed that when a lymph node was reported as “normal” or “not palpable” a value of

“0 x 0” was to be assigned in the database. In cases where responses from investigators to
audit queries reported lymph nodes as “normal” or “not palpable”, “0.5 x 0.5” was entered
into the database erroneously. Where these errors occurred, the values were corrected and
the database was again re-locked in December, 2006.

As aresult of a teleconference initiated by FDA on May 14, 2007 to discuss certain design
elements of the primary efficacy analysis dataset, it became evident that the applicant and
FDA were referencing two different datasets. FDA requested an audit of the data to
confirm that the data submitted to FDA was the same data upon which study conclusions
were based. Upon completion of the audit, the applicant reported that a SAS subsetting
error was discovered which affected nine datasets including the primary efficacy datasets.
The applicant reported further that only four subjects were at issue and that the study
conclusions were in no way affected by the error. All datasets containing errors were
corrected and re-submitted as an amendment to the application on May 25, 2007. As a
result of this interaction, FDA became concerned that other such errors may have occurred
with the data and requested a complete quality control of all data from CAM 307. FDA also
requested that a report of the applicant’s findings be submitted to the application in the
form of an amendment. In response, the applicant indicated that their original audit was
exhaustive, all database errors were corrected, the corrected datasets were submitted to the
application, there were no substantive changes to the Clinical Study Report (CSR), and
errata would be prepared and submitted with updates to the CSR.

On August 24, 2007 the applicant submitted amendment 0012 to the application containing
CSR errata in the form of narrative, tables and data listings. These errata were updates to
the CAM 307 CSR and database resulting from the May 25, 2007 submission of corrected
datasets. In the August submission, additional errors in certain summary statistics and
listings not previously noted by the applicant were identified. These were the result of
another programming error which led to using the August, 2006 database to generate the
listings rather than the December, 2006 final locked database. The errors were first called
to the applicant’s attention as a result of FDA’s inspection of site 4001 in Lodz, Poland
(discussed further below). Data requiring corrections were in summaries 14.3.2-1: Listing
of All Serious Adverse Events (Safety Population) and 14.3.2-2: Listing of All Drug
Related Serious Adverse Events (Safety Population). In addition, three other data listing

" summaries were affected, but these did not require correction.

In general, entries in the case report forms (CRFs) contained multiple errors, corrections
and retrospective revisions. There was minor discordance between final CRFs and SAS
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dataset entries noted in a review of approximately 10% of CRFs.

Discrepancies were also identified between incidence totals compiled by the applicant and
by FDA in a number of the safety analyses. These discrepancies did not change the overall
conclusions of the review.

Inspections of two study sites in Lodz (site 4001) and Lublin (site 4006), Poland were
performed by the Division of Scientific Investigations (DSI). The Clinical Inspection
Summary was added to the file for this application on August 15, 2007. The summary
reports similar findings at each site inspected, most relating to instances of failure to follow

protocol procedures. At the Lodz, Poland site, where 26 subjects were enrolled, the
following observations were made: there were at least three study subjects who received
four maintenance doses of Campath per week instead of the three doses per week specified
in the protocol; there were SAEs not reported to the applicant within the 24 hour window
required by the protocol; there were at least five study subjects who did not meet entry
requirement criteria regarding the timing of imaging studies prior to randomization; two
study subjects did not begin treatment within seven days of randomization. At the Lublin,
Poland site, where 24 subjects were enrolled, the following observations were made: two
study subjects received four treatments per week instead of three during two weeks of the
12 week dosing schedule; six SAEs experienced by four study subjects were not reported to
the applicant within the 24 hour window required by the protocol; adverse events (i.e.,
nausea, vomiting, diarrhea, fever, rigors, hives, tingling) were unreported in eight subjects;
40 ampoules of the study drug were shipped below the recommended storage temperature
range (2-8 ° C) and used in the study without the applicant being notified.

The preliminary conclusion reached from the inspections was, overall, there were no
significant findings that would impact the validity or reliability of the submitted data from
these study sites.

Although the integrity and quality of the data appear adequate to support study conclusions,
overall quality control of the data from this study was suboptimal.

4.5 Compliance with Good Clinical Practices

The applicant asserts that study CAM 307 was conducted in accordance with the
Declaration of Helsinki and ICH guidelines for Good Clinical Practice (GCP). The protocol
and its amendments were approved by independent ethics committees and the requisite

authorities according to ethical requirements and laws governing the conduct of clinical
trials in each country where the study enrolled subjects.

4.6 Financial Disclosures

As required by 21 CFR 54.4(a)(1), the applicant provided a listing of investigators who
participated in CAM 307 attesting that financial disclosure forms were received from each
investigator. The applicant also attests that there have been no financial interests or
arrangements made with the listed investigators linking compensation with the outcome of
the study.

Lists of financial disclosure information were submitted and reviewed. There were 44
investigators listed as having participated in CAM 307. No source financial information
from these investigators was submitted. The applicant’s list of financial disclosure forms
received from investigators (CSR section 1.3.4) was compared to another list of
investigators for CAM 307 located in the clinical study report (CSR section 16.1.4, Table .
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16-2). There is one investigator whose name appears on the CSR list of investigators, but
not on the financial disclosure forms received from investigators list.

Comment: This investigator’s site accrued only @ subjects, making it highly unlikely that
bias would have been introduced into the study results were this investigator found to have
a financial interest in any of the companies involved with this study.

5. CLINICAL PHARMA COLOGY

Pharmacokinetic studies were not conducted as a part of CAM 307. Pharmacodynamic——
studies were reviewed by CMC and clinical pharmacology reviewers and are discussed
briefly in other sections of this review (see sections 3.1, CMC and 7.1.10,
Immunogenicity). For a full discussion of the pharmacodynamic studies, please see the
Laboratory of Molecular and Developmental Immunology, Division of Monoclonal
Antibodies, and Office of Clinical Pharmacology reviews.

6. INTEGRATED REVIEW OF EFFICACY

The review of efficacy described in this section is based on a single Phase III,
multinational, randomized (1:1), open label trial of Campath versus chlorambucil in 297
subjects with histopathologically confirmed B-CLL, RAI stage I through IV, previously
untreated with evidence of progressive disease and in need of treatment at the time of study
entry. The study fulfills a postmarketing commitment made at the time of accelerated
approval to confirm clinical benefit attributed to Campath and supports conversion to
regular approval based on a demonstration of superior progression-free survival when
compared to standard first-line treatment (chlorambucil) for progressive B-CLL.

For a full discussion of the efficacy analyses performed by FDA, see the Office of

Pharmacoepidemiology and Statistical Science, Office of Biostatistics _reviéw. A discussion
- of the study design and efficacy findings follows.

6.1 Indication
Campath is approved currently “for the treatment of B-cell chronic lymphocytic leukemia
in patients who have been treated with alkylating agents and who have failed fludarabine.”

The applicant’s proposed indication submitted with this application was

(b) (4)
FDA’s proposed indication is ““as a single agent for the treatment of B-cell chronic
lymphocytic leukemia.”

6.1.1 Methods

The efficacy review is focused on data submitted for study CAM 307. Synopses of all
legacy studies (CAM 211, 005, 00¢ (B) (4) ) submitted with this application were also
reviewed. The legacy studies were designed as single arm trials; therefore no formal
comparisons to CAM 307 were performed nor were data from these studies pooled as a part

of the efficacy analyses.

6.1.2 General Discussion of Endpoints

“The primary endpoint for CAM 307 was progression free survival (PFS), defined as time
from the date of randomization to the date of first objective documentation of disease
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progression or death due to any cause. An independent response review panel (IRRP) was
utilized to assess both response and onset of disease progression for all subjects. The IRRP-
defined assessment was used in the calculation of each subject’s PFS. PFS has been
accepted as a measure of clinical benefit for subjects with CLL and is an appropriate
primary endpoint.

Secondary endpoints included in the statistical analysis plan were overall survival, overall
response rate, duration of response, time to treatment failure and time to alternative
treatment. It is noted that although time to alternative treatment was included as a

secondary endpoint in the study, it was not among the endpoints identified in the multiple
endpoints adjustment; that is, there was no pre-specified adjustment proposed for this
secondary endpoint. In addition, CAM 307 survival data were immature and the study was
not powered to detect a difference in survival. There were not enough events or long
enough follow up to detect a difference in overall survival. In addition, there was no plan
for continued follow-up of subjects in this study.

Subgroup analyses included age group, maximum lymph node size, gender, performance
status, percent marrow involvement at baseline, beta-2 microglobulin at baseline, and
cytogenetic abnormalities at baseline.

6.1.3 Study Design CAM 307

Protocol title: “A Phase III Study to Evaluate the Efficacy and Safety of Front-line Therapy
with Alemtuzumab vs. Chlorambucil in Patients with Progressive B-Cell Chronic
Lymphocytic Leukemia”

Study sites: There were forty-four study centers in the following countries: Czech
Republic, Croatia, Estonia, France, Ireland, Italy, Lithuania, Netherlands, Poland, Serbia,
Slovakia, United Kingdom, United States

Study period: Date first subject randomized: December 5, 2001
Date last subject randomized: July 15, 2004
Date last subject completed: May 4, 2005
Date of data cut off: June 1, 2006

Primary objective: To assess whether Campath is superior to chlorambucil as front-line
therapy in patients with progressive B-CLL as measured by progression-free survival.

Secondary objectives: To compare overall survival time, complete response, overall
response rate, duration of response, time to treatment failure, time to alternative treatment
and safety between patients treated with Campath and patients treated with chlorambucil.

Study design: CAM 307 was a Phase II1, open label, multicenter, randomized, comparative
trial of 297 subjects with histopathologically confirmed progressive B-CLL (CD5, CD19,
or CD23 positive clone). Subjects were required to be RAI stage I through IV, treatment
naive with evidence of progressive disease and in need of treatment at the time of study
entry. There was a 1:1 randomization to one of two treatment arms. Subjects were to
receive either Campath (at a starting dose of 3 mg IV over 2 hours daily until tolerated then
increased to 10 mg I'V over 2 hours daily until tolerated, then at a target dose of 30 mg IV
over 2 hours 3 times per week on alternate days for a total of 12 weeks) or chlorambucil
40 mg/m PO once every 28 days for up to 12 cycles) Treatment was to be discontinued
upon investigator-determined disease progression using 1996 National Cancer Institute
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Working Group (NCIWG) criteria for CLL, unacceptable toxicity, a complete remission, or
response plateau. Subjects were stratified by study center, RAI stage, WHO performance
status, age, gender, and maximum lymph node size. Subjects who did not progress at the
18 month point after their initial dose were to be followed every three months until time of
progression or requirement for alternative therapy. Subjects who progressed were to be
followed every three months for survival.

Study population:
Inclusion criteria

¢ Histopathologically conﬁrmed d1agn031s of B-CLL with CD5, CD19, or CD23 positive
clone
¢ Raistage I through IV; evidence of progressive disease defined as one or more of the
following:

o Disease-related B symptoms
0 Marrow failure manifested by: decreased hemoglobin to < 11g/dL, or
platelet count < 100 x 10%/L within the prior six months, or absolute neutrophil
count < 1.0 x 10°/L within the prior six months
o Progressive splenomegaly > 2 cm below the left costal margin or other
organomegaly with progressive increase over two clinic visits > 2 weeks apart
o Progressive lymphadenopathy, at least 5 sites of involvement with either two
nodes at least 2 cm in longest diameter or one node > 5 cm in longest diameter with
progressive increase over two consecutive clinic visits > 2 weeks apart
o Progressive lymphocytosis, an increase of > 50% over a two month period or an
anticipated doubling time of less than six months

¢ Life expectancy of at least 12 weeks

¢ No previous chemotherapy for B-CLL

¢  WHO performance status 0, 1 or 2

e 18 years of age or older

¢ Renal function: creatinine <2.0 x 1nst1tut10nal upper limit of normal (ULN)

¢ Hepatic function: total bilirubin, AST, ALT <2 x institutional ULN

¢ Not pregnant

e Agree to practice an effective contraceptive method

e Sign written informed consent

Exclusion criteria
ANC < 0.5 x 10°/L or platelet count < 10 x 10°/L
_Chronic use of oral corticosteroids
Autoimmune thrombocytopenia
Prior bone marrow transplant
Investigational agent in past 30 days
HIV positive
History of anaphylaxis to rat or mouse-derived humanized monoclonal antibodies
Active infection '
Serious cardiac or pulmonary disease
Active tuberculosis (TB) in past 2 years or current antibiotics for TB
Active secondary malignancy
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Central nervous system CLL

Other severe, concurrent diseases or mental disorders
Pregnant or lactating

e Quantitative PCR positive for CMV

e Diagnosis of mantle cell lymphoma

Treatment plan: Campath was to be administered for a maximum of 12 weeks, which
included the dose escalation period. Subjects were eligible to receive a second treatment

ik,

course of Campath if a CR or PR was achieved with the initial treatment course and there
was disease progression at greater than six months. Chlorambucil was to be administered
once every 28 days for a maximum of 12 months.

Dose modification and delay:
Campath was to be interrupted or discontinued for the following:

e Serious infection
Disease progression

L]
. & > CTC grade 3 pulmonary, renal, or hepatic toxicity
[ ]

A positive qualitative PCR assay for CMV

Autoimmune anemia or autoimmune thrombocytopenia

o ANC<025x10°L ,

e Platelets count < 50% of baseline value in subjects with a baseline < 0.25 x 10°/L
¢ Interruption of Campath therapy for > 4 weeks '

Campath dosing was modified and re-initiated as set out in Table 3 which was reproduced
from the original study protocol (CSR Appendices 16.1.1, CAM 307 protocol, Mar 186,
2001,Table 5-3) .

Table 3 CAM 307 Campath Dose Modification and Reinitiation of Therapy

Hematological Toxicity Dose Modification and Reinitiation of Therapy
For first occurrence of ANC < 250/uL and/or Withhold Campath® therapy. When ANC > 500/uL and
platelet count < 25,000/uL. platelet count > 50,000/uL, resume Campath® therapy at

same dose. If delay between dosing is >» 7 days, initiate
therapy at Campath® 3 mg and escalate to 30 mg.

For second occurrence of ANC < 250/pL Withhold Campath® therapy. When ANC > 500/uL and
and/or platelet count < 25.000/uL platelet count > 50, 000/uL, resume Campath® therapy at

' 10 mg. If delay between dosing is > 7 days, initiate therapy
at Campath® 3 mg aud escalate to 10 mg only.

For third occurrence of either toxicity Discontinue Campath® therapy permanently.

Chlorambucil was to be interrupted or discontinued for the following:
Disease progression

> CTC grade 3 pulmonary, renal, hepatic, or non-hematologic toxicity
Serious infection

Autoimmune anemia or autoimmune thrombocytopenia

Complete remission

Response plateau

Concomitant therapy: ,
¢ Subjects treated with Campath were to receive trimethoprim/sulfamethoxazole for PCP
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prophylaxis or, if allergic, a therapeutic equivalent

¢ Prophylactic antibiotics to prevent recurrence of an infection were allowed

e Premedication for Campath treatment consisting of diphenhydramine, acetaminophen
or paracetamol was to be given.

¢ Hydrocortisone or its equivalent, meperidine, and other supportive measures were
permitted as clinically indicated for Campath infusion reactions :

e Allopurinol for Campath treatment was to be given prior to the first treatment and for
14 days thereafter

o Allopurinol for chlorambucil treatment was to be given prior to the first day of
treatment and for 8 days thereafter for the first three treatment cycles

REMAINDER OF PAGE LEFT BLANK INTENTIONALLY
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Study schedule: -

Study schedules reproduced from the original protocol are represented in Table 4 and
Table 5. (CSR Appendices 16.1.1 CAM 307 protocol, Mar 16, 2001, Table A-1 and A-2)

Table 4 Schedule of Events Standard Assessments”

After

Post Treatment Follow-np

Every

Activity

Screexdng‘

Randomi-
zation and
Prior to
Treatment®

During Treatment -

Weekly

Monthly

Once 2 Month

3 Mon;hs

Eund of
Therapy'

«18 Months
After 1% Doyef

>18 Months
After 1Y Doset

Informed consent

X

Medical history

X

Disense Assessnient:

Physical exam”

=

*

RAI stage

Discase related symptoros

Weight, temperature

e

CBC, differential,
platelets

Mo I I [

Months
12

§ A
=N
=3
Eu&

NCIWC Response

WHO performance status

Pt i i

3, microglobulin

Serum chenistry pan_cf

s | [ |

N L

e EC P ol = N P P

Urine dip stick (teukocyte
esterase) s

Ditext & Indirect Coombs

Cytogenetic analysis® -

CMV antibody by ELISA

PCR for CMV

,XP

X

g4, igG, TeM

Serum pregnancy test

Chest x-ray (PA)

| [maging studies

Campath® dosing

Chilgrambucil closing_

Coneomitant medications,
ransfusions, growth factors

Infections

Xﬂ

Adverse Events

Altemative Therapy,
Disense progression

LS o L P

Survival,
Diagnosis of 2* malignancy

>

2See Appendix 10.4 for footnotes from table
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Table 5 Schedule of Events Treatment Associated Assessments>

i,

After
Randomi- The After
—— Treatment Start Fime After Treatment End
Priorto | Months | Mooths | Endof | Month | Month | Month | Month
Actlvity Screening” | Treatment’ | 1and2 | 3to 11 | Treatment’ 1 2 6 24
BM asgim(c/ '
L biopsy™ X : X X X X X
Flow cytometry -
BM aspirate’ X X X X X X X
Flow cytomweftry .
| peripheralblood | X x | x X X | ox | X | x
Antigen-specific
inumune function
assay’ X X X X
Anti-Compath
antibody test X X X X
Tetanus antibody
ticer and tetanus
(doxoidbooster | 4 L. Xt -

Evaluation Criteria: Evaluation for subject response was to be performed monthly during
treatment and at the completion of treatment or early discontinuation. Investigators were to
use 1996 National Cancer Institute Working Group (NCIWG) criteria to assess response to
study treatment. A Data and Safety Monitoring Board was to review all data pertaining to

efficacy and safety.

Special Laboratory Variables: In order to satisfy post-marketing commitments, two areas
with clinical pharmacology implications were to be assessed as a part of CAM 307. An
assessment was to be made of the incidence of loss of CD52 expression at the time of
relapse or disease progression during or following Campath therapy. In addition, a
quantitative analysis was to be performed of the incidence and magnitude of HAHA and
anti-idiotype antibodies at study entry and following exposure to Campath. The results
pertaining to these assessments and the assays utilized to obtain them are discussed in the
safety section of this review as well as the Laboratory of Molecular and Developmental
Immunology, Division of Monoclonal Antibodies, and Office of Clinical Pharmacology
reviews of this data. A full clinical review of these data is ongoing.

Efficacy Endpoints:
Primary: ,
e Progression free survival (time from date of randomization to date of first IRRP

documentation of PD or death)

Secondary:
¢ Overall survival (time from randomization to date of death from any cause)

e Response rate (number of CRs plus PRs divided by total number of ITT population)
¢ Duration of response (determined from date of first documented objective response to

the date of documented disease progression)
e Time to treatment failure (time from randomization to date of disease progression,

? See Appendix 10.5 for footnotes from table
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death or discontinuation resulting from an AE, whichever is earliest)
e Time to alternative treatment (time from randomization to date of alternative tx or
death)

Statistical and Analysis Plan: The planned sample size of the study was 284 subjects
(actual sample size was 299 subjects). This sample size assumed a median PFS of 14
months for subjects treated with chlorambucil and 21 months for subjects treated with
Campath. The study was powered at 80% with a two-sided alpha of 0.05 and a hazard ratio
0f 0.667. 1t was assumed that 5% of subjects would not have a confirmed diagnosis of B-

PN

CLL and 190 PFS events were targeted for the analysis.

The primary analysis of PFS was to be performed for the ITT population (n=297) utilizing
a stratified log-rank test. A blinded independent response review panel (IRRP) was to
evaluate all responses and progression events. Duration of PFS was to be calculated from
date of subject randomization to the IRRP documented date of progression, relapse, or date
of death from any cause, whichever occurred earlier.

Exploratory subgroup analyses of PFS as related to stratification factors (Rai stage, age,
gender, performance status and maximum lymph node size) between treatment arms were
to be defined prospectively and performed. Censoring rules were also to be applied as
follows: in cases of unconfirmed CLL or where no study drug was given, subjects would be
censored at the date of randomization; inevaluable responses would be considered '
progressive disease and censored at the date of last evaluation; in cases where subjects
were alive and without evidence of progressive disease at last evaluation, they would be
censored at the date of last evaluation. Analyses of the secondary endpoints were to be
performed using summary statistics based on IRRP and investigator assessments.
Comparisons between treatment arms were to be conducted.

Additional detail regarding the statistical analyses and methods utilized for CAM 307 can
be found in the Office of Pharmacoepldemlology and Statistical Science, Office of
Biostatistics review.

IRRP Charter: The IRRP was chosen by the applicant and consisted of three reviewers who
were experts in the diagnosis and treatment of B-CLL. Each reviewer provided a CV
demonstrating their expertise and non-affiliation with the applicant, and signed a
confidentiality agreement and financial disclosure statement. The reviewers were
compensated for their time and expenses. Data for review were organized by patient and
included database summaries with calculations of change from baseline for certain
parameters. The database (including unlocked data) was the primary source for information
reviewed, however, source documentation would be provided if necessary. Central bone
marrow and flow cytometry results were included for evaluation and no radiology films
were evaluated. ‘

Comment: IRRP evaluation of source documents, including bone marrow slides and
radiology films, would have resulted in a more rigorous review and enhanced the study

results accordingly.

Protocol Amendments: Key modifications from amendments to the protocol are
summarized in Table 6.
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Table 6 CAM 307 Amendments

Version * Date Enrolled Modifications

0 Mar. 16, 2001 0 Original protocol

1 Jun. 4, 2001 4 o hemoglobin to <11 g/dL sufficient evidence of disease

‘ progression ‘
¢ time needed between assessments in determining disease
progtession for splenomegaly and lymphadenopathy at le
2 weeks v
patients had to be chemotherapy naive

effective contraception use on Campath arm 6 months
baseline + CMV PCR ineligible

stopping rules for + CMV PCR

Campath retreatment allowed if CR or PR > 6 mos
weekly and repeat CBC during Campath tx

weekly CMV assay during Campath tx

primary stat analysis ITT

2 Nov. 20, 2001 293 Campath duration of tx 12 weeks total including dose
escalation period

CD23 + clone eligible

mantle cell lymphoma not eligible

SAE reporting to continue for 6 months after last tx

3 Feb. 9, 2004 0 Intentionally left blank

Supporting Efficacy Studies:

o CAM211:Ph 2, open label, multicenter, single arm, 94 subjects enrolled, B-CLL
treated w/ alkylating agents and failed fludarabine, safety & efficacy

e 125-005-C92: Ph 2, open label, multicenter, single arm, 125 subjects enrolled, NHL
(60)/CLL (53)/other (12) failed to respond or relapsed after conventional first-line tx,
safety & efficacy

o 125-009-C92: Ph 2, open label, multicenter, single arm, 24 subjects, CLL failed to
respond or relapsed after fludarabine or other chemo followed by 2nd or 3rd line
fludarabine, safety & efficacy

. (b) (4)

6.1.4 Efficacy Findings

Subject Demographics, Baseline Characteristics and Disposition

Two hundred and ninety-seven subjects were randomized during CAM 307 from
December, 2001 to July, 2004. The last patient received drug in May, 2005. The data cutoff
date was June 1, 2006. Data lock was completed on August 7, 2006. However a re-lock on
October 11, 2006 was necessary to add an SAE report received after the initial data lock. In
November 2006, an audit uncovered an error in the database involving lymph node
measurements. This required another re-lock of the data in December, 2006.

There was a 1:1 randomization to either Campath (n = 149) or chlorambucil (n = 148).
Subjects were enrolled in 44 sites in Europe and the United States. There were 24 subjects
enrolled in the United States. An adaptive randomization method was utilized to achieve
balance between treatment arms for study center, Rai stage group (Rai I/Il vs. Rai III/IV),
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age (< 65 vs. > 65), WHO performance status (0,1 vs. 2), gender, and maximum lymph
node size (non palpable or < 5cm vs. > 5 cm). Balance between treatment arms was
achieved and all randomized subjects received the study treatment to which they were
randomized. Two hundred and ninety-four subjects received treatment and their data were
included in the safety database.

Table 7 summarizes subject demographics. Gender stratification was similar to that seen in
B-CLL where there is a 2:1 ratio of male to female. There were 295/297 subjects who were
caucasian and 192/297 were <65 years of age. The majority of subjects enrolled in the

study were RAI stage I/II (188/297 IRRP assessed) with WHO grade 0,1(285/297) and
lymphadenopathy measures <5 cm (229/297). '
Table 7 CAM 307 Subject Demographics

Disposition of study subjects at the end of treatment is summarized in Table 8. The number
of subject deaths represented in this table are those occurring within 30 days of treatment.
Specific adverse events and the reasons given for investigator decision will be discussed

later in this review.
Table 8 CAM 307 Subject Disposition

Completed Protocol 101 61
Adverse Event’ 18 2
Deceased . 1 3
Disease Progression 2 37
Infection [ 5
Investigator Decision 10 29
Autoimmune
Anemia/Thrombocytopenia 1 5
Protocol Violation 1 1
Refused Further Treatment 7 '
Protocol Deviations

The Division of Scientific Investigations (DSI) conducted bioresearch monitoring clinical
* investigator inspections of two investigator sites in Poland. These sites enrolled a total of
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50 subjects, 17% of all subjects enrolled. Preliminary results of the inspections revealed
similar findings at each site, most relating to instances of failure to follow protocol
procedures. Dosing maintenance in seven subjects were contrary to protocol specifications.
In addition, adverse events (i.e., nausea, vomiting, diarrhea, fever, rigors, hives, tingling)
were unreported in eight subjects and there were SAEs not reported to the applicant within
the 24 hour window required by the protocol. There were at least five subjects at one site
who did not meet entry requirement criteria regarding the timing of imaging studies prior to
randomization. Overall, the audit of these sites revealed no significant findings that would
impact data validity and data reliability for this application. A final DST report will be
included in the file for this application.
Table 9 summarizes the major protocol violations for the CAM 307 intent-to-treat
population. It should be noted that four subjects who did not meet eligibility criteria
received waivers from the applicant, three randomized to Campath and one to
chlorambucil. Other categories of protocol deviations were:
o Physical exams, chest x-rays, or other radiographic imaging, and laboratory testing
were not done or not reported at protocol-specified time points
e Protocol specified directions for scheduled dosing were not followed
o Disease/response assessments and/or tumor measurements were not done at protocol-
specified time points
e Protocol specified premedications were mlssed or the dosing was unreported
» SAEs were not reported to the applicant within the appropriate time frame
Errors were made in eligibility criteria

Table 16-5 of the Clinical Study Report is a 15 page listing of protocol deviations by
subject. An analysis of the efficacy, hematology and chemistry datasets revealed that all
297 subjects in the safety population (100%) had at least one protocol deviation during the
conduct of CAM 307.

ly entry

Active mfecnon at study entry 1(.68%)
Diagnosis of BCLL was not confirmed per IRRP 2(1.3%) 2(1.4%)
Ineligible, Rai 0 per IRRP 4(2.7%) 1(.68%)
Insufficient evidence of progressive disease 7(4.7%) 3(2.0%)
Randomized, but did not receive study drug 2(1.3%) 1(.68%) -
Uncompliant, dose delay during treatment over 3 months | 1(.67%) 0

TOTAL (8.4%) 17(11.4%) 8(5.4%)

Analysis of Response

The primary efficacy endpoint for CAM 307 was progression free survival (PFS).
Duration of PFS was calculated from the date of subject randomization to an
independent response review panel (IRRP) documented date of progression, relapse, or
death from any cause, whichever occurred earlier. Subjects not progressed and alive on
the date of last evaluation were considered censored at that time point. Subjects with
missing response assessments were considered to have progressed on the date of the
inevaluable response plus one day. An interim efficacy analysis was performed after 95

subjects had progressed. The final efficacy analysis used a pre-specified significance
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level of 0.048 and was based on 191 PFS events. The efficacy analyses were performed
on the 297 subject intent-to-treat population (Campath = 149, chlorambucil = 148).
Subjects with unconfirmed B-CLL (Rai stage I - IV) as determined by the IRRP were
censored at day one. There were eleven such subjects (Campath = 7, chlorambucil = 4).
- The difference in PFS between the Campath and chlorambucil treatment arms after ;
adjustment by Rai stage group was highly statistically significant with a p-value of : i
0.0001 and an estimated hazard ratio of 0.58 (95% CI: 0.43, 0.77). Campath prolonged |
the median progression free interval by 88 days (2.9 months). The median PFS for ‘
~ subjects treated with Campath was 445 days (14.6 months), and for subjects treated with
chlorambucil 357 days (11.7 months).
In subgroup analyses for PFS in subjects with Rai stage III/IV (n=98) treated with
Campath as compared to those treated with chlorambucil, a hazard ratio of 0.651 (95%
CI: 0.411, 1.033) with log rank p-value of 0.0663 were observed. In addition, in
subgroup analyses for subjects > age 65 treated with Campath as compared to subjects
treated with chlorambucil, a hazard ratio of 0.68 (95% CI: 0.418, 1.107) with log rank p-
value of 0.1187 were observed. The results of these analyses suggest a diminished
treatment effect for these populations.
Because of the limited number of study subjects with WHO performance status 2 ,
- (n=10), lymph node size > 5 cm (n=67), and treated in the United States (n=24), . ' |
analyses of PES in these subject populations were not meaningful.
Figure 1 represents the Kaplan-Meier curves for the primary analysis.

Analyses of secondary endpoints detected a higher overall response rate, 83% vs. 55%, for
Campath treated subjects compared to those treated with chlorambucil with a p-value

< 0.0001 and an estimated odds ratio of 3.99 (95% CI: 2.33, 6.84). These results indicate |
that the odds of an improved treatment response is four times more likely to occur with
Campath than with chlorambucil. Campath also demonstrated a superior complete response |
rate of 24% vs. 2% when compared to chlorambucil (p< 0.0001). :

- In the analyses of time to alternative treatment, Campath was superior to chlorambucil with
a log-rank test p-value of 0.0001 prolonging time to alternative treatment by 261 days (8.6
months) when compared to chlorambucil with medians of 708 days (23.3 months) vs. 447
days (14.7 months). However, subgroup analyses by Rai stage suggested no difference for
time to alternative treatment between Campath and chlorambucil for Rai stage III/IV
patients. It is noted that although time to alternative treatment was included as a secondary
endpoint in the study, it was not among the endpoints identified in the multiple endpoints
adjustment; that is, there was no pre-specified adjustment proposed for this secondary

endpoint.

The CAM 307 protocol defined duration of response as the interval between the date of
first documented objective response to the date of documented progressive disease or death
from any cause as determined by the IRRP. The CRF design did not make it clear that the
intended date of response was the date of initial response. As a result, the IRRP provided
the date of best response and the duration of response analysis was performed using this
time point and the censoring rules from the primary PFS analysis (The primary analysis
censored subjects with unconfirmed Rai stage I-IV as determined by the IRRP at day 1).
The median duration of response for subjects treated with Campath was 492 days (16.4
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months) and 386 days (12.9 months) for subjects treated with chlorambucil.

Analysis of time to treatment failure defined this event as the time from randomization to
the date of progression, death from any cause, or study discontinuation due to adverse
event, whichever was earliest. Treatment interruption due to an adverse event resulting in
treatment delay over 4 weeks from the last dose for chlorambucil, or 4 weeks from the last
scheduled dose for Campath were considered discontinuation of treatment for the purpose
of between arm comparison. The median time to treatment failure for Campath was 299
days (10-months)-and for chlorambucil 344 (11.5 months) with a log-rank test p-value of
0.1551 (95% CI: 0.627, 1.082). ' ' R

There was no difference detected in overall survival between treatment arms. The study
was not powered to detect a difference in overall survival, and there were not enough
events, or long enough follow up to detect a difference. In addition, there was no plan for

continued follow-up of subjects in this study.

For a full discussion of all efficacy analyses performed by FDA, please refer to the Office
of Pharmacoepidemiology and Statistical Science, Office of Biostatistics review.

Figure 1. CAM 307 Kaplan-Meier Curves for PFS
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6.1.5 Clinical Microbiology
This section is not addressed intentionally.
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6.1.6 Efficacy Conclusions

In a randomized (1:1), multi-center trial of previously untreated subjects with B-CLL,
Rai stage I to IV with progressive disease and in need of treatment, Campath
demonstrated greater efficacy when compared to chlorambucil for progression free
survival (PFS). Campath prolonged the median progression free interval by 88 days (2.9
months) when compared to chlorambucil (medians: 445 days/14.6 months vs. 357
days/11.7 months). The log-rank p-value was 0.0001 after adjustments for Rai stage

L nn
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There was an increased overall response rate, 83% vs. 55%, for Campath treated subjects
compared to those treated with chlorambucil with a p-value < 0.0001 and an estimated odds
ratio of 3.99 (95% CI: 2.33, 6.84). These results indicate that the odds of an improved
treatment response is four times more likely to occur with Campath than with
chlorambucil. Campath also demonstrated an increased complete response rate of 24% vs.
2% when compared to chlorambucil (p< 0.0001).

There was no survival benefit demonstrated.

In subgroup analyses for PES in subjects with Rai stage I[II/IV (n=98) treated with
Campath as compared to those treated with chlorambucil, a hazard ratio of 0.651 (95%
CI: 0.411, 1.033) and log rank p-value of 0.0663 were observed. In addition, in

subgroup analyses for subjects > age 65 treated with Campath as compared to subjects
treated with chlorambucil, a hazard ratio of 0.68 (95% CI: 0.418, 1.107) and log rank p-
value of 0.1187 were observed. The results of these analyses suggest a diminished
treatment effect for these populations.

Because of the limited number of study subjects with WHO performance status 2 (n=10),
lymph node size > 5 cm (n=67), and treated in the United States (n=24), analyses of PFS in
these subject populations was not meaningful.

In the analyses of time to alternative treatment, Campath was superior to chlorambucil with
a log-rank p-value of 0.0001, prolonging time to alternative treatment by 261 days (8.6
months) when compared to chlorambucil with medians of 708 days (23.3 months) vs. 447
days (14.7 months). However, subgroup analyses by Rai stage for time to alternative

treatment suggest no difference between Campath and chlorambucil for Rai stage ITI/IV

subjects. It is noted that although time to alternative treatment was included as a secondary
endpoint in the study, it was not among the endpoints identified in the multiple endpoints
adjustment; that is, there was no pre-specified adjustment proposed for this secondary
endpoint.

7. INTEGRATED REVIEW OF SAFETY

7.1 Methods and Findings

The safety profile for Campath was reviewed and described in detail in the original BLA
application, STN 103948/0. The studies reviewed in the original BLA were three single
arm clinical trials in subjects with B-CLL (n=149) who had been treated previously with
alkylating agents and fludarabine. Synopses of these Iegacy data were included with this
application.

In addition, clinical data from 294 subjects receiving either Campath (147) or chlorambucil
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(147) during the conduct of CAM 307 were reviewed and analyzed to assess overall safety.
A number of datasets provided by the applicant were utilized to accomplish this review and
each is discussed separately under the heading to which it applies. These data were
analyzed for safety signals specific to known toxicities of Campath and results were
compared to the Campath legacy studies and current product labeling. In addition, analyses
were performed on certain subsets of events including, but not limited to, deaths, SAEs,
cytopenias, infections, infusion reactions, cardiac toxicity, and immunogenicity. These
analyses were also compared to the results from the legacy studies cross-referenced in the

i,

application. In-addition; the safety database was analyzed at alt levelsof theMedDRA |

hierarchy in order to identify new safety signals. Pertinent CRFs, case narratives, and data

listings were reviewed in order to assess specific safety issues.

7.1.1 Deaths
Case report forms, narrative summaries, and subject profiles were reviewed for the four

~ subjects dying within 30 days and nine subjects dying within 180 days of receiving their
- last study treatment dose on either treatment arm. Case report forms were also reviewed for

all deaths occurring during the study follow up period up to the data cut-off. A complete
review of all deaths on CAM 307 was performed and those occurring within 180 days of
study treatment are summarized below. The deaths occurring on the Campath treatment
arm were a particular focus for this analysis. Deaths from the single arm legacy studies
were also reviewed.

Table 10 summarizes all subjects who died during the conduct of study CAM 307 listed by

treatment arm and includes the interval between last study treatment and date of death. A
total of 48 deaths (16%) occurred which were balanced between the two treatment arms.

Table 10 CAM 307 Death by Al‘ _ ' ‘
Deaths and Treatment Interval | € ueill] Chlorambucil
. % ‘

Deaths w/in 30 days of last dose ,

Deaths 31 - 180 days of last dose m :
Deaths > 180 days of last dose | m /
Total Deaths ’ | 80 | 8.0

In their analysis of the deaths on CAM 307, the applicant chose to highlight deaths
occurring within 30 days of last treatment dose. Based upon the prolonged
pharmacodynamic effects of Campath, deaths occurring within 180 days of treatment may
reasonably be attributable to treatment. Therefore, FDA’s analysis includes deaths
occurring within 180 days of last treatment.

In a subject population with untreated, progressive B-CLL, age at diagnosis, co-morbidities
attendant to age, and underlying immune dysfunction resulting from the disease process are
often contributory factors in any clinical scenario leading to death. In addition, it is known
that treatment with Campath leads to profound immune suppression. Therefore, the
additive effects of treatment with Campath in a population already compromised must be
taken into consideration in any assessment of the causes of death.

The deaths occurring on the Campath treatment arm of CAM 307 are consistent with the
number and causes of death expected with Campath treatment in the setting of B-CLL

30




‘Clinical Review

Suzanne Demko

sBLA 103948/5070/Campath
September 12, 2007

historically. Table 11 summarizes the causes of death in three legacy studies of previously
treated B-CLL patients referenced in this application. The causes of death were those
attributed by FDA in its review of the original Campath BLA application, STN 103948/0,
dated May 4, 2001.

i,

Table 11 CAM 005, 009, 211 Causes of Death
: Total deaths w/in 180 days )
of last dose 30
(All subjects n = 149)
Disease progression 8
Disease complication 1
Infection 14
Inanition 1
Thrombocytopenia w/ 3
hemorrhage
PML 1
Suicide 1-
- Unknown 1

Table 12 summarizes attribution for the CAM 307 causes of death made by the applicant
and FDA.

Table 12 CAM 307 FDA Attribution of Cause of Death

Cause of death . Campath Chlorambucil

o Applicant | Reviewer | Applicant | Reviewer
Total w/in 180 days of last 4 4 9 9

dose

Disease progression 1 - 3 1
Disease complication '1 - - -
Infection 1 2 4
Cardiac 1 2 2
Secondary Malignancy - - 2 2

Of the thirteen deaths occurring within 180 days of the last treatment dose on either arm of
CAM 307, only one death on the chlorambucil arm (Subject 2005-1029) was attributed to
study drug by the applicant. The only death in the Campath treatment group within 30 days
of last treatment (Subject 1301-1177) was not attributed to study drug. The cause of death
in this case was reported as kidney, heart and lung insufficiency and was associated with
blood cultures positive for Candida albicans. While the subject’s CLL, pre-existing
medical conditions and a recent prior hospitalization for infection may have contributed to
the subject’s demise, there is no evidence to rule out Campath as a major contributing
factor.
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For the three subjects whose deaths occurred between 31 and 180 days of last receiving
Campath, only one (Subject 4001-1270) was reasonably attributable to the stated cause
(sudden cardiac death) based on the history and data provided. The other deaths had an
infectious component as the proximate cause of death. In the first case (Subject 4002-
1013), the subject died as a result of septic shock. In the second case (Subject 4007-1240),
the subject died of liver failure secondary to apparent re-activation of viral hepatitis.
Campath’s contribution to immune dysfunction leading to these deaths cannot be ruled out.

Following are case summaries for deaths occurring during CAM 307 within 180 days of

Iast treatment dose grouped by treatment arm. Not summarized are two deaths (Subjects
1016-1254 and 1301-1256) attributed to secondary malignancies, neuroendocrine
carcinoma and squamous cell carcinoma of the lung. Both were diagnosed within months
after randomization and both subjects had been treated with chlorambucil.

Campath Treatment Group:

Subject 1301-1177 was a 73 yo female diagnosed in August, 2003. RAI III, PS 1 at
baseline. Randomized January 3, 2004. Baseline diagnoses included angina pectoris, HTN,
nephrotic syndrome, autoimmune hemolytic anemia and cholelithiasis.  (b) (6)  prior to
randomization, subject was hospitalized and diagnosed with nephrotic syndrome. During
hospitalization, an e. coli UTI was also diagnosed. Antibiotics and other appropriate
therapies were administered. There is no record of the date of discharge. The first dose of
Campath was administered on January 6, 2004. Three days later, diarrhea developed which
responded to loperamide. Subject required re-hydration. On January 16, 2004, cultures
were positive for candida species and antifungals were administered. The last dose of
Campath (30mg I'V) was also given on this date. On January 17 and 18, subject received
intensive symptomatic and antifungal treatment. Anuria, hypotension and severe abdominal
pain developed or.  (b) (6)  Massive ascites and cholelithiasis were revealed by
ultrasound. Hypovolemic shock, cardiorespiratory and renal insufficiency followed. Date
of death was recorded as (b) (6) . Causes of death reported were systemic candida
albicans sepsis and e coli UTI.

Subject 4001-1270 was a 52 yo male diagnosed in March, 1997. RAI IV, PS 0 at baselme
Randomized May 10, 2004. Baseline diagnoses included ischemic heart disease, decreased
LVF, and mitral insufficiency. Two MIs were reported from (b) (6) and (b) (6)
Treatment began on May 19, 2004 and ended on August 13, 2004. Subject was found dead
in his home on (b) (6) Cause was sudden cardiac death attributed by the
investigator to a h/o ischemic heart disease.

Subject 4002-1013 was a 66 yo male diagnosed in August, 2002. RAI IV, PS 1 at baseline.
Randomized August 29, 2002. Baseline diagnoses included mild HTN controlled with
enalapril. Treatment began on September 9, 2002 and ended on November 9, 2002 with
investigator determined partial response. The subject was hospitalized in' (b) (6)  with
fever of 39.5° C and a creatinine of 2.86 mg/dL. He became anuric, hypotensive and died
on B due to culture negative septic shock. On the date of death laboratory
evaluation also revealed BUN 257 mg/dL, creatinine 7.62 mg/dL, bilirubin 7.6 mg/dL,
SGOT 969 U/L, SGPT 157 U/L, GGPT 135U/L, LDH 8656 U/L. The investigator
attributed death to CLL. Per IRRP, subject was in CR at time of death.
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Subject 4007-1240 was a 69 yo male diagnosed in July 2003. RAI I, PS 1 at baseline.
Randomized March 29, 2004. Baseline diagnoses included paroxysmal atrial fibrillation,
HTN, hepatitis B, and hyperthyroidism. Treatment beganon (b) (6)  and ended ®®©
. The subject was hospitalized during the entirety of his treatment, initially due to
CMV viremia treated with ganciclovir and subsequently bronchopneumonia treated with
tobramycin. He recovered and was discharged. At the end of his treatment a mild increase
in liver enzymes was noted. Six weeks after the end of treatment, the subject’s condition
was deteriorating and severe hepatic dysfunction was apparent by laboratory evaluation

(ALT 2058 U/L, AST 2044 U/L, T bilirubin 198 UMOL/L). Initially, the subject refused
hospitalization, but was subsequently admitted. A hepatitis evaluation revealed HAV, HCV
and CMV negative; HBsAg positive, HBeAg negative, anti-HBe positive, HBY DNA
could not be done owing to severe hyperbilirubinemia. HDV and EBV could not be
excluded. In spite of appropriate treatment, liver insufficiency progressed and death
occurred on (b) (6) . The investigator attributed the event to hepatic
insufficiency of unknown origin probably due to virus. The IRRP suggested that baseline
HBYV was exacerbated by immunosuppression from CLL or Campath, or both.

Chlorambucil Treatment Group:
Subject 1301-1257 was a 69 yo male diagnosed in April, 2004. RAI IV, PS 2 at baseline.

Randomized on April 22, 2004. First and only dose of chlorambucil was given on' (b) (6)
Sudden, unexplained deathon'  (b) (6)  No autopsy.

Subject 2005-1029 was a 71 yo male diagnosed October, 2002. RAI II, PS 0 at baseline.
Randomization on November 11, 2002. Baseline diagnoses included HTN, BPH and
moderate nocturia. Treatment began (b) (6) after which profound neutropenia
(grade 4) and sepsis developed requiring prolonged hospitalization. Subject discharged on

(b) (6) with diagnoses pseudomonas aeruginosa, enterococcus sepsis, and
perianal mucositis from which he was recovered. Delayed second treatment was given on
January 16, 2003 and a final treatment on February 12, 2003. Again admitted for
neutropenia and sepsis on (b) (6) when he was found at home unconscious. CT
cerebrum was within normal limits. ECG was suggestive of MI. Blood cultures were
positive for Listeria monocytogenes. Death date recorded as| (D) (6) Cause Listeria
encephalitis attributed by investigator as possibly related to chlorambucil. Loss of
consciousness was related to CLL. No autopsy.

Subject 9009-1121 was a 75 yo female diagnosed July, 21, 2003. RAI IIIA, PS 0 at
baseline. Randomized September 2, 2003. Baseline diagnoses included exudative pleuritis,
mitral valve insufficiency, cardiac insufficiency, atrial fib, and HTN. Treatment began
September 8, 2003. Another dose was given on (b) (6) after subject hospitalized
for back pain three days prior. Subject became somnolent after chlorambucil was given.
CVA suspected; hydration, mannitol, 2 units packed cells, antibiotics and supportive care
given. Lapsed into coma on (b) (6) | date of death. Autopsy cause of death
reported as cardiac insufficiency. This was attributed by the investigator to baseline mitral
valve insufficiency.

Subject 1402-1274 was a 75 yo male diagnosed in March, 2004. RAI II, PS 0 at baseline.

Randomized May 25, 2004, Baseline diagnoses included BPH, HTN, chronic bronchitis,
balanitis and a number of other minor diagnoses. Treatment began on June 2, 2004 and
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ended November 4, 2004 when he was discontinued from study treatment due to ITP. The
subject was hospitalized with bronchopneumonia and suspected but unconfirmed PE on

(b) (6) i. He died o1 (b) (6) y and the cause of death attributed by the
investigator was bronchopneumonia related to progression of disease.

Subject 4002-1057 was a 64 yo female diagnosed in March, 2003. RAI IV, PS 1 at
baseline. Randomized March 18, 2003. Baseline diagnoses included HTN. Subject had
been transfused 2 units of packed cells prior to enrollment owing to pancytopenia.

Treatment began on March 19, 2003 and ended on May 13, 2003. Progressive disease was
diagnosed on June 10, 2003 and alternative treatment began on|/(b) (6) In  (b)(6)
the patient was hospitalized and treated for pneumonia. Sepsis with shock developed during
this hospital stay and the subject died on (b) (6) ). Death was attributed by the
investigator to disease progression.

Subject 5004-1215 was a 55 yo female diagnosed in November, 2003. RAI I, PS 0 at
baseline. Randomized February 20, 2004. There were baseline LFT elevations and a waiver
was obtained. Other baseline diagnoses included HTN, nevus regio facialis, a remote
history of HAV (1972), and thrombophlebitis in March, 2003. Treatment began on
February 23, 2004 and ended on March 22, 2004. The subject was discontinued from study
due to progressive disease on April 19, 2004. Campath was given on April 21, 2004 and
CHOP was started on May 17, 2004. Cause of death, which occurred on (b) (6) !,
was attributed by the investigator to progressive disease. '

Subject 9010-1269 was a 56 yo male diagnosed in March, 2004. RAI I, PS 1 at baseline.
Randomized May 6, 2004. Baseline diagnosis included chronic gastritis and h/o
splenectomy due to trauma (1989). Treatment began on May 12, 2004 and ended on
August 4, 2004 as a result of a determination by the investigator that the disease failed to
respond to treatment. Additional chlorambucil was given in August, but changed to a
fludarabine-based regimen in September, 2004. The subject died on (b) (6) -and
the investigator attribution was suspected pulmonary TB. The IRRP review questioned the
original CLL diagnosis and stated there was no data to support a diagnosis of progressive
disease.

7.1.2 Other Serious Adverse Events

The AEI dataset was the primary source for analysis of serious adverse events (SAEs).
This dataset included subject deaths within thirty days of receiving study drug. Serious
adverse events occurring at any time during the conduct of the study were identified.
Multiple occurrences of the same SAE were eliminated from the dataset prior to
analysis. Accuracy of coding from verbatim term to MedDRA 9.0 Preferred Term (PT)
was verified by a review of AE line listings. Events were then grouped and analyzed at
individual levels of the MedDRA hierarchy, by treatment group and other relevant
subgroups. Data listings, CRFs, and narratives were also reviewed for cases of
particular interest. Finally, these data were compared to the legacy study data.

In CAM 307, a serious adverse event (SAE) was defined as any experience suggesting a
significant hazard, contraindication, side effect, or precaution that resulted in death, a life
threatening experience, hospitalization or prolongation of existing hospitalization, a
persistent or significant disability or incapacity, a congenital anomaly or birth defect, or
medical or surgical intervention to prevent one of the foregoing outcomes. Serious adverse
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events were presented and graded according to NCI CTC version 2.0. Serious adverse
event reporting was to occur until the time of alternative treatment or for 6 months
following the last administration of study drug, whichever occurred first. Follow up for all
SAEs continued until stabilization (for persistent impairment), resolution, or subject death.

Table 13 represents the incidence of SAEs grouped by treatment arm and MedDRA
System Organ Class (SOC). Although this reviewer was unable to confirm the exact
number of subjects with SAEs indicated in the CSR (n=75), the overall analysis was

_ similar. FDA analysis revealed 73 subjects, 51 (34.7%) treated with Campath and 22 (15%)

treated with chlorambucil, who experienced 120 episodes of one or more SAEs. Of the
total number of events, 83 (56.5%) occurred in subjects treated with Campath and 37
(25%) in those treated with chlorambucil.

The most common SAEs reported with Campath treatment during CAM 307 were
infections, especially CMV, infusion reactions, and cytopenias. Toxicities of this nature are
expected with Campath and strategies for prevention, early identification, and treatment for
them are available. The SAEs reported during the conduct of CAM 307 are consistent with
those noted previously with Campath and are included in current product labeling.

Because there was a three-fold disparity in cardiac events between treatment arms, this
reviewer performed an in-depth evaluation of each subject with a cardiac-related SAE.
Narratives, CRFs, and line listings served as a basis for this evaluation. This reviewer
concluded that characteristics of the CLL patient population with regard to age, co-
morbidities, and cardiac risk factors may predispose them to cardiac events. However, their
risk may be increased in the face of certain secondary stressors such as infections or
infusion reactions. Current labeling contains adequate information on the occurrence of
cardiac toxicities experienced during treatment with Campath. In addition, FDA monitoring
of post marketing periodic safety updates continues. Therefore, at this time, no additional
steps to ensure patient safety are needed or will be required.

Table 13 CAM 307 SAE Incidence by Arm
MedDRA SOC Campath : Chlorambucil

Heatobm Disorders

Neoplasms Benign, Malignant ]
and Unspecified (Incl Cysts and 2 3
Polyps

Psychlatrlc Dlsorders
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MedDRA SOC Can Chlorambucil

spiratory, Thoracic and
Mediastinal Disorders

% 1610]1¢) g

BOT

Vascular Disgrders

Second Malignancies

Five subjects developed second malignancies during the conduct of CAM 307, two subjects
treated with Campath and three subjects treated with chlorambucil. These included two
adenocarcinomas of the lung (1301-1256 and 8001-1141), breast cancer (5004-1232),
testicular cancer (9002-1231), and melanoma (4007-1245). Only the development of
melanoma was deemed related to study treatment (chlorambucil).

7.1.3 Dropouts and Other Significant Adverse Events

The end of treatment (EOTO0) listing dataset was the primary source used for the initial
analysis and characterization of treatment discontinuations. This dataset contained the
investigator assessment of subject status at the end of therapy (completed or discontinued
early). A subset of subjects not completing protocol treatment were also reviewed and
analyzed. A total of 135 treatment discontinuations for any reason were identified. These
data were further analyzed and subsets of specific reasons for discontinuation were
reviewed. Dataset AE1 was also reviewed and a subset of subjects coded as “discontinued”
was analyzed and compared to the EOTO data. Available CRFs, narrative summaries, and
data listings were reviewed to evaluate and confirm causes of treatment discontinuations. In
addition, a subset of the data was compiled to further evaluate the causes of treatment
discontinuations. Accuracy of coding from verbatim term to MedDRA Preferred Term (PT)
was verified by a review of approximately 5000 AE line listings from this data subset.
Treatment discontinuations from the legacy studies referenced in this submission were also
reviewed and compared to the data from CAM 307. Other significant adverse events were
analyzed similarly and a complete discussion of the analyses is included below.

7.1.3.1 Overall profile of dropouts

The total number of subjects who discontinued treatment prior to completing study
treatment per protocol was 135/297 (45%). This included 48 subjects (32.2%) who
received Campath and 87 subjects (58.8%) who received chlorambucil. The reasons given
for treatment discontinuation overall are summarized in Table 14. Thirty-nine subjects
were discontinued from treatment due to investigator determined disease progression, two
who received Campath and 37 who received chlorambucil.

Comment: This disparity may stem in part from the disease characteristics of the subject
population in this study (i.e., subjects with evidence of disease progression at time of
enrollment), the overall resistance of B-CLL to alkylating agents, variable response rates
for chlorambucil (30% to 70% ) in treatment naive patients historically, and the duration
and intensity of the treatment regimens in this study (Campath: 3 x per week for up to 12
weeks vs. chlorambucil: once per month for up to 12 months).

Two subjects, one from each treatment arm, discontinued treatment due to protocol
violations. Eighteen subjects had their treatment discontinued as the result of adverse
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events. Treatment discontinuations in another 39 subjects were attributed to “investigator -
decision”. Review of the CRFs for these subjects indicated that four were actually
discontinued due to AEs, including leukopenia (Subject 1013-1268/chlerambucil), CMV
infection (Subject 2009-1038/Campath), anemia (Subject 4008-1149/chlorambucil), and
thrombocytopenia (Subject 5001-1107/Campath).

Table 14 CAM 307 Discontinuations for Any Reason

rolt i !
Refused Further Treatment 7 (4.7%) 5 (3.4%)

7.1.3.2 Adverse events associated with dropouts

Table 15 summarizes the 38 subjects who discontinued treatment for adverse events. The
verbatim reason for study discontinuation from the EOTO0 dataset is utilized in this table.
The number includes subjects who refused further treatment as a result of an adverse event
and subjects who were discontinued due to “investigator decision” with an adverse event
identified as the reason for discontinuation. Among these, there were 27 subjects (18.3%)
who received Campath and 11 subjects (7.4%) who received chlorambucil. Deaths were
not included in this analysis. -

While the incidence of AEs in the Campath arm is greater than in the chlorambucil arm,
the character and frequency of the adverse events leading to treatment discontinuation in
this trial are not different from those that appear in current Campath labeling. Given the
clinical experience with Campath to date, cytopenias, infusion reactions, and infections
attributable to this agent were expected. All are discussed in greater detail herein. -

Table 15 CAM 307 Discontinuations for Adverse Event (Safety Population)

Reason for Study Campath® Chlorambucil
Discontinuation (n =147) (n=147)
HEMATOLOGIC
ANAEMIA 0 3(2%)
HAEMOLYTIC ANAEMIA 0 1(0.7%)
LEUKOPENIA " L 0.7%)
NEUTROPENTA 3 (2%) 1(0.7%)
THROMBOCYTOPENIA 1(0.7%) 2 (1.3%)
:. = L e ‘[‘i@s - 5
CARDIAC

ASYSTOLE 1(0.7%) 0
ATRIAL FIBRILLATION 1(0.7%) 0
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DIARRHEA

Reason for Study Campath® Chlorambucil
Discontinuation (n =147) (n=147)
INSUFFICIENCY
CARDIORESPIRATORY 1(0.7%) 0
CHEST PAIN 1(0.7%)
TOTAL 4 (2.8%) 0
GASTROINTESTINAL
1 ) 0

FEVER

1(0.7%) 0
HYPEREMIA OF SKIN 1(0.7%) 0
HYPOTENSION 1(0.7%) 0
SHIVERS 1(0.7%) 0
URTICARIA 2(1.3%) 0
URTICARIAL RASH 1(0.7%) 0

ENDOCRINE

DIABETES MELLITUS

RHINORRHEA

7.1.3.3 Other sighificant adverse events

The following adverse events associated with Campath were reported commonly during
CAM 307, continue to be reported frequently in postmarketing reports, and are addressed

in Campath labeling.

Infections
CAM 307 required both pneumocystis prophylaxis (with trimethoprim/sulfamethoxazole or
its equivalent) and antiviral prophylaxis (with famciclovir or its equivalent) for subjects
receiving Campath during therapy, and for a minimum of two months following the last

~ PULMONARY
DYSPNEA 1(0.7%) 2(1.3%)
1(0.7%) 0

dose or until CD4 + counts were > 200 cells/pL.

The following data were derived from the INFECT]1 analysis dataset and represent all
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infection events by MedDRA PT. These include infections linked to the MedDRA System
Organ Class (SOC) “Infections and Infestations” as the primary SOC as well as those
linked to other primary SOCs. In their analysis, the applicant chose to focus on infections
coded in the AE1 dataset and linked to “Infections and Infestations™ as the primary SOC.
As a result, there is discordance between incidence totals for non-CMYV infections compiled
by the applicant and by FDA.

Overall, infections were reported during the study in 132 subjects (89.8%) treated with
Campath and 96 subjects (65.3%) treated with chlorambucil. Excluding CMV, there were

109 subjects (74.1%) treated with Campath and 96 subjects (65.3%) treafed with
chlorambucil in whom infections occurred. For subjects who experienced Grades 3 to 5
infections, there were 31 (21.1%) who received Campath and 14 (9.5%) who received
chlorambucil.

Table 16 summarizes the incidence rates for infections during CAM 307.

It was noted during an analysis of the adverse event and infection datasets that although the
CRFs required investigators to capture the causative organism when reporting infections,
this information was actually reported in a minority of cases. The Dataset Tip Sheet
provided by the applicant confirmed this observation in a “Note to Files” dated October 27,
2006 which states: “In the current data sets about 68 cases were (sic) causative organism
are reported/available, and about 130 cases where the causative organism is unknown/not
available.” It was not possible to determine specific infection rates based on causative
organism because this data was not collected adequately to perform such an analysis.
Causative organisms (excluding CMV) reported for the Campath treatment arm in the
INFECT! dataset included: bacillus, mycobacterium tuberculosis, candida species,
clostridium difficile, e. coli, enterococcus species, haemophilus influenza, helicobacter
pylori, HZV/VZV, klebsiella species, MRSA, pseudomonas species, streptococcus, and
staphylococcus.

Table 16 307 Infections

132

. 96 228
Infections (89.8%) (65.3%) (77.6%)
37 2 39
Infection SAEs (25.2%) (1.3%) (13.3%)
Infections excluding 109 96 205
CMV (74.1%) (65:3%) (69.7%)

Cytomegalovirus

Data on cytomegalovirus events were reported in a number of different datasets including
the analysis datasets AE1, INFECT1, INFECT2 and CMV 1. These datasets were
independently reviewed and analyzed to confirm the CMV incidence rates reported in the
Clinical Study Report (CSR). The events are summarized in Table 17. Note that as a result
of data collection, coding, and dataset design features of CAM 307, and the analysis
datasets from which the data were derived, incidence rates for CMV viremia in this table
differ from those in the common adverse event tables (see section 7.1.5.4).

Both CMV infections and CMV viremia were included in the adverse event datasets and
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were coded with the MedDRA lower level term (LLT) “Cytomegalovirus viremia”. As a
result, it was not possible to distinguish CMV infection from CMV viremia in the AE
datasets utilizing MedDRA. Only the infection and CMV datasets allowed for specific
identification of CMV events.

Grading of CMV events was based entirely on investigator discretion.

As a result of prior experience with Campath, cytomegalovirus events were anticipated
during CAM 307 and occurred commonly. For Campath treated subjects, CMV antibody
testing by ELISA was performed at screening and CMV PCR assays were performed at

ooty

screening, weekly through the end of treatment, and bi-weekly for two months following
treatment. For chlorambucil treated subjects, CMV antibody testing by ELISA was
performed at screening and CMV PCR assays were performed at screening and monthly
through one month post treatment.

Because of protocol requirements for CMV testing and data capture, CMV infections and
CMYV viremia were reported separately using MedDRA coding conventions to define.and
distinguish between the two events. CMV infections were defined as a report of a positive
CMV by PCR for subjects who had one or more symptoms consistent with CMV infection
(e.g., fever). CMV viremia was defined as a report of a positive CMV by PCR for subjects
who had no evidence of symptomatic CMV infection. FDA considers all subjects who were
treated with antivirals as a result of a positive CMV by PCR to be CMV infections. This
includes subjects who were CMV PCR posmve and who were described in the CSR as
asymptomatlc
Campath therapy was interrupted or dlscontmued for a CMV event as follows: “Patients
who develop a positive qualitative PCR assay for CMV will have therapy held and a PCR
assay performed 1 week later. If the follow-up PCR assay is positive or if there are signs
and symptoms consistent with active CMV disease (e.g., fever, pulmonary, or GI findings),
then Campath therapy will be discontinued and IV ganciclovir therapy or equivalent
initiated. If the repeat assay is negative and the patient remains asymptomatic, patients-may
continue-on therapy with weekly PCR monitoring for CMV and continued antiviral
prophylaxis.” (CSR Appendices 16.1.1 CAM 307 protocol, Mar 16, 2001, section 5.2.1.5)

Although CMYV antibody testing was performed for all subjects who enrolled in CAM 307,
the applicant noted that no analysis based on CMV antibody testing was performed and
reporting of CMV antibody results were abbreviated in the study database. Therefore,
baseline CMV antibody status as associated with later development of CMV infection and
viremia for CAM 307 subjects is not known.

CMV infection as defined by the applicant was reported in 23 subjects (15.6%) treated with
Campath and 0 subj ects treated with chlorambucil during CAM 307. Of these infections, 8
(5.4%) were serious adverse events. All subjects were treated with anti-viral therapy and all
infections were reported to have resolved.

Eighty-two subjects (55.8%) treated with Campath were CMV positive by PCR at least
once during the study as well as 12 subjects (8.2%) treated with chlorambucil. Sixteen
cases (10.9%) of CMV viremia were serious adverse events; all subjects had been treated
with Campath. For subjects treated with Campath who developed CMV viremia, 36 (44%)
were treated with antivirals. The median time to onset of CMV viremia was 70 days.

" Comment: A statement in the Clinical Study Report (CSR) noted that in many European

countries, particularly in eastern Europe, CMV viremia was reported as an SAE because
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patients were routinely admitted for ganciclovir treatment. These subjects were noted to be
“asymptomatic”. None of the subjects treated with chlorambucil who developed CMV
viremia, where 11 of 12 were treated in European countries and 9 of 12 in Eastern Europe,
were admitted for CMV treatment.

Table 17 CAM 307 CMV Incidence by Arm

'CMV Infection 23 (15.6%) 0 23 (7.8%)
—CMV Infection SAE 8(5.4%) 0 8 2.7%)
CMV Viremia 82 (55.8%) 12 (82%) 94 (32%)
CMYV Viremia treated
¥, Ftroctle fri 36 (24.5%) . 0 36 (24.5%)
CMV Viremia SAF 16 (10.9%) 0 16 (5.4%)

Infusion Reactions

Subjects who received treatment with Campath were premedicated with diphenhydramine
50 mg IV and either acetaminophen or paracetamol (500 to 1000 mg PO). In addition,
hydrocortisone (or its equivalent) and meperidine were permitted as clinically indicated.

The applicant’s analysis of infusion reactions focused on chills, pyrexia, nausea, vomiting
and hypotension by week on treatment. Reported were a decreasing number of subjects at
risk as the study progressed as well as a decreasing incidence of these particular events. An
analysis was performed to verify the applicant’s findings. The analysis was complicated by
design inconsistencies in the datasets that did not allow seamless consolidation of the data
from different datasets. As a result, it was not possible to discern actual week of treatment
in approximately 10% of the events captured in a dataset derived from the AE1 and
CAMPATHI datasets. Based on a summary of events by week, this reviewer was able to
confirm the applicant’s report that the frequency of infusion reactions decreased over time
on treatment. However, the precise incidence of these adverse events as reported in the
CSR could not be verified. ..

FDA review of the original BLA licensure application for Campath included analysis of the
following adverse events considered infusion related: chills, rigors, tremors, pyrexia,
nausea, vomiting, rash, pruritis, urticaria, dyspnea, bronchospasm, increased sweating,
temperature changes, tachycardia and peripheral edema. A similar analysis of the CAM
307 data was performed during this review. One hundred and twenty seven subjects
(86.4%) experienced one or more infusion reactions. There were 695 separate events
reported. Table 18 is a summary of infusion reactions reasonably attributable to Campath
utilizing NCI CTCAE version 3 criteria for cytokine release syndrome/acute infusion
reaction as a guide.
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Tolerance to Campath infusion reactions in subjects premedicated with diphenhydramine
and acetaminophen or paracetamol may develop over time. In an assessment of factors
contributing to the development of tolerance, one must consider the contributions made by
glucocorticoids, meperidine, antiemetics, and antipyretics prescribed as premedication or
treatment for infusion related effects. For example, there were 52 Campath treated subjects
(35.4%) who received one or more doses of a glucocorticoid during CAM 307. In addition,
there were over 50 other WHODRUG (version 2003) medication classifications of drugs
prescribed for Campath infusion reactions during the course of the study. There were no
formal analyses undertaken by the applicant correlating the effects of premedication on
infusion related events and none were undertaken by FDA during the review of this
application.

Table 19 lists the glucocorticoids prescribed and the number of treatment events for
Campath treated subjects. Table 20 is a summary of steroid use during CAM307
reproduced from the Clinical Study Report (CAM 307 CSR, Table 12-63).

Table 19 CAM 307 Glucocorticoids

Glucocorticoid Tox: vt
: (n)
Amcinonide 1
Dexamethasone 5
Hydrocortisone 64
Hydrocortisone sodium succinate 2
Methylprednisolone 9
Methylprednisolone sodium succinate 3
Prednisolone 3
Prednisone 7

2

53.1 :
26 17.7 1
Hypotension 24 16.3 2
Utticaria 23 15.6 3
Headache 21 . 143 1
Dyspnoea 20 13.6 6 |
Rash 19 12.9 1 ‘
Vomiting 16 10.9 0
Tachycardia 14 9.5 - 0 ,
Anxiety 11 7.5 0 i
Oedema peripheral 7 4.8 0
Pruritus 6 4.1 0 -
Back pain 5 34 1
Tremor 5 3.4 0
Bronchospasm 3 2.0 2
Retching 1 0.7 0
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Table 20 CAM 307 Summary of Steroid Use

Campath Chlorambucil Overall
Category {N=147) (N=147) (N=294)
Patients who had at least on¢ steroid in study ) 94 (63.1%) 14 (9.5%) 108 (36.1%)
Patients who had at least one steroid reported as ’ :
pre-medication : 64 (43.0%) [ (0.7%) 63 (21.7%)
Patients who had at least one stetoid ceported as ,
concomitant medication . 51 (34.2%) 13(8.8%) | 64(21.4%)
Patients who had ar least one steroid reported as
concomitant medication indicated for an AE 47 (31.5%) G (4.1%) 53 (17.7%)

The applicant correctly noted that the design of CAM 307 did not require reporting of dose
or duration of medications. Therefore, an accurate measure of the impact of glucocorticoids
on the development of tolerance for infusion related events cannot be ascertained. In
addition, any contribution made by glucocorticoids to the efficacy results of this study is
unable to be measured.

An analysis of infusion related events leading to discontinuation of Campath treatment is
also relevant. This reviewer attributed seven (4.8%) separate infusion related toxicities as
leading to study discontinuation (see Table 15).

- Hematologic Effects

By protocol requirement, only laboratory abnormalities assomated with symptoms were to
be coded as adverse events. As a result, only these laboratory abnormalities are included as
part of the adverse event datasets and discussed here. Although not included in the adverse
event tables that follow, cytopenias are discussed fully later in this review and are
considered adverse events by FDA.

Cytopenias associated with Campath are well documented in legacy studies and
postmarketing reports. Because of the limited number of adverse events associated with
cytopenias during CAM 307, differences in incidence rates for pancytopenia, autoimmune
idiopathic thrombocytopenia, autoimmune hemolytic anemia, and other cytopenias were
not clinically meaningful. In addition, cytopemas are adequately described in current
product labeling.

Cardiac Effects

There were a number of cardiac events temporally related to Campath infusions. Twenty
subjects (13.6%) experienced one or more cardiac events within two days of receiving
Campath with the majority occurring on the date of infusion. The total number of events
was 32. Of these, 27 were rhythm disturbances, specifically tachycardia, sinus tachycardia
and supraventricular extrasystole. Dysrhythmias can be expected in association with
infusion related events such as pyrexia and hypotension. In addition, there was one grade 4
cardiac arrest, one grade 4 sinus bradycardia, one grade 2 angina pectoris, and one grade 1
cyanosis reported on dates of Campath infusion. As noted previously, the population
demographics of B-CLL with regard to age, co-morbidities, and cardiac risk factors may
predispose these patients to cardiac events. However, the risk may be increased in the face
of certain secondary stressors such as those experienced commonly during Campath
infusions. Cardiac risks are adequately described in current Campath labeling. While no
additional steps to ensure patient safety are needed at this time, careful review of
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postmarketing safety data should continue.

7.1.4 Other Search Strategies

Search strategies are discussed in conjunction w1th the data to which they refer. No other
search strategies were employed.

7.1.5 Common Adverse Events
For an analysis of common adverse events (AE), the analysis dataset AE1 was utilized

as the primary dataset. This dataset contained all AEs experienced during CAM 307 \
reported as one record per subject per AE per visit. This reviewer was unable to ‘
confirm the overall number of subjects who experienced an AE reported by the |
applicant in the CSR (n = 268). The incidence rates discussed below were derived !
from a subset of the AE1 dataset containing one row per subject per AE and grouped
by maximum toxicity. These data were then tabulated and analyzed. Note that all
laboratory abnormalities appearing in the following tables and discussion are only
those associated with a symptom. The protocol required that only abnormal labs
associated with a symptom were to be considered an adverse event. A full analysis of
the range of laboratory abnormalities during CAM 307 is discussed later in this review.
FDA considers all laboratory abnormalities adverse events (as defined by NCI CTCAE
version 3.0, utilized for CAM 307 laboratory grading).

In order to examine the data at a depth of granularity sufficient to detect safety signals that
may have been obscured otherwise, adverse events were analyzed at each level of the
MedDRA hierarchy. All AE tabulations were also compared to legacy study data, the ‘,‘
product label, and postmarketing safety updates in an attempt to identify new safety ;
signals.

7.1.5.1 Eliciting adverse events data in the development program

During CAM 307, subjects were assessed monthly for all adverse events. Adverse events
were followed and reported through one month post treatment. Drug related and unresolved
events were followed and reported until resolution through six months after last study
treatment or alternative treatment, whichever was sooner. Serious adverse events,
infections, and febrile neutropenia were followed and reported through six months or
alternative treatment, whichever was sooner. For the purposes of data reporting,
progressive disease was not considered an adverse event. However, the CSR noted that two
such events were reported as adverse events.

Case report forms for CAM 307 required recording of new events or symptoms, worsening
of baseline abnormalities, and grading of events using NCI CTC version 2 criteria where
applicable. The forms did not contain check lists for eliciting adverse events. However,
checklists were provided for physical examinations, spe01ﬁcally to record disease related

symptoms.

It does not appear that the adverse event data collected was compromrsed by the approach
used to collect it.

7.1.5.2 Appropriateness of adverse event categorization and preferred terms

Adverse events were coded utilizing MedDRA version 9 and were presented to include all
five levels of the MedDRA hierarchy. Adverse event grading was performed utilizing NCI
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CTC version 2. A side by side comparison of verbatim term to MedDRA Lower Level
Term (LLT) was performed to verify the accuracy of the coding process. This included a
review of approximately 5000 AE line listings. Coding was deemed appropriate in the
majority of cases. The cases where this reviewer’s judgment differed from the coder’s were

. not clinically meaningful and would not have had a significant impact on the study’s safety

results had they been coded differently.

7.1.5.3 Incidence of commeon adverse events

The safety database for CAM 307 was-comprised of 294 -subjects who were randommm%

and received treatment. To determine the number of subjects who experienced an adverse

-event (AE) at any time during CAM 307, the AE1 dataset was first grouped by patient

identifier, MedDRA terms, treatment arm, and maximum AE grade. This resulted in a
dataset containing one row per subject per AE by maximum grade. The remaining dataset
contained only those subjects who had experienced at least one AE. These data were then
tabulated for the total number of subjects, AE events by grade, and incidence rates per arm.

There were 252 subjects (86%) who experienced any AE and 114 subjects.(46.2%) who
experienced grade 3 to 5 AEs during the conduct of CAM 307. One hundred and forty-one
subjects (95.9%) treated with Campath experienced one or more adverse events and 73
subjects (49.6%) experienced grades 3 to 5 adverse events. Of the subjects treated with
chlorambucil, 111 (75.5%) experienced one or more adverse events and 41 subjects
(27.9%) experienced grades 3 to 5 adverse events. The total number of adverse events
experienced by all subjects during the study was 1,288 (812 for Campath and 476 for
chlorambucil). Table 21 summarizes the AE data and Table 22 is a listing of adverse
events by MedDRA PT with an incidence of > 2% on either arm.

The most common adverse events associated with Campath were infusion reactions,
infections, and cytopenias. Common infusion reactions included pyrexia (69.4%), chills
(53.1%), nausea (17.6%), headache (14.3%), hypotension (16.3%), urticaria (15.6%),
dyspnea (13.6%), rash (12.9%), vomiting (10.9%), and tachycardia (9.5%). Note that
subjects received premedication with diphenhydramine and acetaminophen (or its
equivalent). Glucocorticoids and other antihistamines were also perm1tted and administered
as premedlcatlon

Also common during CAM 307 were CMV-related events. Although CMV infections were
included in the AE1 datasets, both CMV infections and CMV viremia were coded with the
MedDRA lower level term (LLT) “Cytomegalovirus viremia”. As a result, it was not
possible to distinguish CMV infection from CMV viremia in the AE datasets. Only the
infection and CMYV datasets allowed for specific identification of CMV events. For this
reason, CMV infections do not appear in the common adverse event tables in this review
except as subsumed under the MedDRA hierarchy terms to which they were linked. Other
dataset design considerations discussed previously account for the discrepancies in
incidence rates for CMV in the common adverse event tables when compared to other
tables and discussions of CMV in this review. See section 7.1.3.3 for a full discussion of
CMV events.

CMV infection, defined as a positive CMV by PCR with one or more symptoms consistent
with CMV infection (e.g. fever), was reported in 15.6% of subjects treated with Campath.
CMV viremia, defined as a positive CMV by PCR without evidence of symptoms, was
reported in 44.2% of subjects treated with Campath, of whom 44% received antiviral:
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treatment.

As noted previously, a specific analysis of other infections by causative organism would

not be informative as a result of inadequate reporting of causative organisms in CAM 307.

Cytopenias associated with adverse events were reported in 10% or fewer subjects during
the study. However, an analysis of all hematologic laboratory data revealed an increase in
incidence rates for cytopenias in subjects treated with Campath. The incidence rates for

specific cytopenias are discussed in detail in section 7.1.7.3 of this review.

- 7.1.5.4 Common adverse event tables-
Table 21 CAM 307 Overall Adverse Event Incidence b

SAHLAL]

rm

2% Either Arm )

g2k

Pyrexia 102 | 694 | 16 109 15 10.2 0.7
Chills 78 | 531 | 1 0.7 5 3.4 0 0.0
Cytomegalovirus viraemia | 65 | 442 | 12 8.2 6 4.1 0 0.0
Nausea 26 | 17.7 | 55 374 1 0.7 1 0.7
Urticaria 23 | 156 | 1 0.7 3 2.0 0 0.0
Hypotension 23 | 156 O 00 .| 2 1.4 0 0.0
Headache 21| 143 | 11 7.5 1 0.7 0 0.0
Dyspnoea 20 | 13.6 | 10 6.8 6 | 4.1 4 2.7
Hypertension 20 | 136 | 3 2.0 7 4.8 1 0.7
Rash 19 | 129 6 4.1 1 0.7 0 0.0
Fatigue 18 [ 122 | 19 12.9 2 14 | 1 0.7 .
Vomiting 16 | 109 | 27 18.4 0 0.0 1 0.7
Neutropenia 15 102 5 34 12 8.2 5 3.4
Diarrhoea 15 {102 | 6 4.1 1 0.7 0 0.0
Insomnia 15 {102 ] 5 34 0 0.0 0 0.0
Tachycardia 14 | 95 1 0.7 0 0.0 0 0.0
Anaemia 11 ] 7.5 13 8.8 7 4.8 9 6.1
| Anxiety 11 | 75 2 14 0 0.0 0 0.0
Cough 11|75 8 5.4 0 0.0 0 0.0
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Thrombocytopenia

6.8

[

6.1

6.1

i

10 9 9 7 48
Abdominal pain 9 6.1 7 4.8 1 0.7 1 0.7
Oedema peripheral 7 | 4.8 6 4.1 0 0.0 1 0.7 .
Asthenia 6 | 4.1 3 2.0 0 0.0 0 0.0
_Erythema 6 | 4.1 1 0.7 0 0.0 0 0.0
Pruritus 6 | 4.1 4 2.7 0 0.0 0 0.0
Abdominal pain upper 5 134 2 1.4 0| 00| 0O 0.0
Back pain 5 | 34| 8 54 1 0.7 2 1.4
Dizziness 5 | 34| 8| 54 | 1| 07| 0| 00
Tremor 5 34 1 0.7 0 0.0 0 0.0
Hyperhidrosis 5 34 3 2.0 0 0.0 0 0.0
Sinus tachycardia 4 | 27 0 0.0 0 0.0 0 0.0
Constipation 4 | 27| 2 1.4 1 0.7 0 0.0
Dyspepsia 4 2.7 5 34 0 0.0 0 0.0
Arthralgia 4 | 27 4 2.7 0 0.0 1 0.7
Syncope 4 (271 0 0.0 4 | 27 0 0.0
Epistaxis 4 | 27 2 1.4 1 0.7 1 0.7
Bradycardia 3 20 0 0.0 1 0.7 0 0.0
Non-cardiac chest pain 3 120 3 2.0 0 0.0 0 0.0
Oedema 3 ] 20 2 1.4 0 0.0 0 |. 00
Weight decreased 3| 20 3 2.0 0 0.0 0 0.0
Anorexia "3 | 20 9 6.1 0 0.0 0 0.0
Muscular weakness 3 |120] 0 0.0 0 0.0 0 0.0
Musculoskeletal pain 3 2.0 2 1.4 0 0.0 0 0.0
Myalgia 3 2.0 4 2.7 0 0.0 0 0.0
Hypoaesthesia 3 2.0 1 0.7 0 00 | -0 0.0
Paraesthesia 3 120 1 07 | 0] 00 | O 0.0
Broncho-spasm 3 20 Q 0.0 2 1.4 0 0.0
Dermatitis allergic 3 1201/ 1 0.7 1 0.7 0 0.0 -
Vertigo 2 1.4 4 2.7 0 0.0 0 0.0
Flatulence 2 | 14| 3 2.0 0 00 0 0.0
Night sweats 2 | 14 7 4.8 0 | 0.0 1 0.7
Atrial fibrillation 1 {07 3 2.0 1 0.7 2 14
Pharyngitis 1 0.7 3 2.0 0 0.0 0 0.0
Rhinitis 1 0.7 6 4.1 0 0.0 0 0.0
Bone pain 1 0.7 4 27 0 0.0 0 0.0
Muscle spasms 1 {07 | 4 2.7 0 0.0 0 0.0
Somnolence 1 0.7 3 2.0 0 0.0 0 0.0 .
Depression 1 0.7 3 2.0 0 0.0 0 0.0
‘Pharyngolaryngeal pain 1 0.7 5 34 0 0.0 0 0.0
Nasopharyngitis 0 | 00 3 2.0 0 0.0 0 | 0.0

E=N
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Table 23, Table 24, and Table 25 list adverse events reported at the SOC, HLGT and HLT
levels of the MedDRA hierarchy with an incidence of > 5% on either arm and > 3%
difference between arms. :

Table 23 CAM 307 Adverse Event Incidence by MedDRA SOC (greater than or
equal to 5% for either arm and 3% difference between arms)

i o ; vg%i-“
gggzni'glolr?;sorders and Administration Site 122 | 830 ] 39 25 |2]150] 4 27
Infections and Infestations - 67 | 456 | 25 17.0 8 | 54 2 1.4
Gastrointestinal Disorders 53 {361 73 49.7 51 34 2 14
Skin and Subcutaneous Tissue Disorders 52 | 354 24 16.3 4 1 27 4 2.7
Vascular Disorders 45 {3061 S 34 |10} 6.8 2 1.4
Ronpessityys Thoxaic i icillastinsl 38 (259 20 | 136 |11|{75] 5 |- 34
Nervous System Disorders 36 | 245 | 27 18.4 6| 41 | 4 27
Cardiac Disorders A 33 | 224 10 6.8 10 | 6.8 4 2.7
Blood and Lymphatic System Disorders 31 | 21.1] 26 177 |26 | 17.7 | 19 129
Psychiatric Disorders 1022 | 15.0] 11 7.5 0| 00 1 0.7
g(il;(s;gg:keletal' and Connective Tissue 17 | 116 26 177 1107 3 2.0
Metabolism and Nutrition Disorders 12 | 82 14 9.5 3120 I 0.7
Renal and Urinary Disorders 7 4.8 4 2.7 2| 14 2 14
Immune System Disorders _ 5 34 | 1 0.7 3120 0 0.0
Injury, Poisoning and Procedural Complications | 1 0.7 8 54 0 00 1 0.7

Table 24 CAM 307 Adverse Event Incidence by MedDRA HLGT (greater than or
o8 elfkeranh and 2% Ciflorence

[ Body temperature conditions 17796 17 | 116 |18]122] 1 | 07
Viral infectious disorders 65 | 442 8 5.4 6 | 4.1 0 0.0
‘Gastrointestinal signs and symptoms 43 {293 63 | 429 | 1|07 | 2 1.4
General system disorders NEC 34 | 231 29 19.7 3 (20 2 1.4
‘Epidermal and dermal conditions 33 1224 13 8.8 2 (141 2 14
Respiratory disorders NEC 32 ) 218 19 129 | 7| 48 5 34
Cardiac arrhythmias 26 (177 4 2.7 6 | 4.1 2 14
3§$§§sﬁmﬂi§ggﬁpmﬁ° blood pressure 25 [170] o | 00 [3]20] o] o0
Angioedema.and urticaria 23 | 156 1 0.7 3120 0 0.0
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21 | 143 | 11 7.5 1107} 0 0.0
Vascular hypertensive disorders 20 | 136 | 3 2.0 7148 |1 0.7 i
g)a:érizgl;:smal motility and defaecation 19 120] 7 4.8 2| 14 0 0.0 |
| White blood cell disorders 18 [122] 6 41 |15{102] 6 4.1 i
Sleep disorders and disturbances 15 [102] 5 34 0] 00 0 0.0 |
Anxiety disorders and symptoms 12 | 82 2 1.4 01 00 0 0.0
Table 25 CAM 307 Adverse Event Incidence by MedDRA HLT (greater than or
equal to 5% either arm and 3% difference between arms)
| Febrile disorders 102 | 69.4 | 16 109 | 15| 102 | 1 0.7
Body temperature perception 78 | 53.1 1 0.7 5134 0 0.0 ,
Cytomegaloviral infections 65 | 442 | 6 4.1 6 | 4.1 0 0.0 |
Vascular hypotensive disorders 24 | 163 0O 0.0 2|14 0 0.0
Urticarias 23 156 | 1 0.7 3120/ 0 0.0
Headaches NEC 21 | 143 | 11 7.5 1107 0 0.0 %
Breathing abnormalities 20 [ 136 ] 10 6.8 6 | 41 4 2.7 |
Rashes, eruptions and exanthems NEC 20 | 136 7 438 1107 0 0.0
Vascular hypertensive disorders NEC 20 1136 3 2.0 7| 48 1 0.7
Rate and rhythm disorders NEC 18 {122 1 0.7 107 0 0.0
Neutropenias 16 [109] 6 [ 41 [13]88] 6 [ 41 |
Diarrhoea (excl infective) 15 | 102 6 4.1 1107 0 0.0
Disturbances in initiating and maintaining sleep | 15 | 102 { 5 34 0|00 0 0.0
Anxiety symptoms 12 | 82 2 14 0] 00 0 0.0 !
Supraventricular arrhythmias 10 | 6.8 3 2.0 4 |27 2 1.4

Table 26 and Table 27 summarize adverse events by Standardized MedDRA Queries
(SMQ). These are groupings of terms from one or more MedDRA SOC that relate to a
defined medical condition or area of interest. The results of SMQ level analysis can
highlight areas for further inquiry. Terms are grouped as either broad or narrow in scope
which correlate to sensitivity and specificity. Note that p-values are intended for ranking
purposes only and are not intended for a determination of statistical significance.

Table 26 CAM 307 Standardized MedDRA (] uéries by p-Value (Broad Scope

At least one SMQ
0.0000 . Anaphylactic reaction 15.4 2.0
0.0001 Angioedema 22.8 6.8
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0.0003 Cardiac arrhythmias 19.5 5.4
0.0007 P'ossible arrhythmia related investigations, 14.8 34
signs and symptoms ) )
0.0113 Leukopenia 12.1 4.1
0.0138 Shock 4.0 0
"1 0.0179 Pseudomembranous colms 114 4.1
0.0297 Cardiac arrhythmia terms (incl bradyarrythmias 74 20
and tachyarrythmias) ’ '
p-Values were derived from a Mantel-Haenszel test for ranking purposes only
Table 27 CAM 307 Standardized Med ueries by p-Value (Narrow S
At least one SMQ 40.9 21.6
0.0000 Angioedema - 154 14
0.0113 Leukopenia 12.1 4.1
0.0248 . Shock 3.4 0
0.0833 Asthma/bronchospasm 2.0 0
' Shock-associated circulatory
0.0833 or cardiac conditions (excl Torsades 2.0 0
de pointes
0.0869 Haematopoetic cytopenias 16.1 9.5

p-Values were derived from a Mantel-Haenszel test for ranking purposes only

The foregoing tables were the product of analyses undertaken to identify common adverse
events at all levels of the MedDRA hierarchy. These analyses confirmed that the adverse
events identified during the PT level analysis were the source of the most common safety
signals identified. MedDRA SMQ analyses were undertaken to provide another level of
depth in the examination of safety issues. No new safety signals for Campath were
identified. ‘

7.1.7 Laboratory Findings

The basic laboratory results datasets (HEMA 1, CHEMI) contained both baseline and
maximum grade post baseline laboratory results during the treatment and post treatment
periods for subject samples evaluable for that period. The entire safety population was not
represented for each parameter listed in each dataset. Therefore, the analyses of incidence
rates in this section were based on the number of subjects with available data for each

laboratory parameter analyzed. In addition, it is noted that the HEMA 1 analysis dataset was

among those affected by the SAS programming error discussed previously. This dataset
was corrected and re-submitted by the applicant and is the source of part of the analyses

that follow. : ,

7.1.7.1 Overview of laboratory testing in the development program

* All subjects entered into study CAM 307 were required to have histologically confirmed,
previously untreated B-CLL, RAI stage I through IV with evidence of progressive disease
and in need of treatment at the time of study entry. Progressive disease was defined in the
protocol as:

e Disease-related B symptoms > 2 weeks

o Evidence of progressive marrow failure

e Progressive splenomegaly or other organomegaly
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e Progressive lymphadenopathy
¢ Progressive lymphocytosis with increase of > 50% over 2 months or anticipated
doubling time < 6 months

In light of the disease process and these criteria, hematologic abnormalities at baseline
were expected.

Per protocol, CBC with differential and platelets were repeated weekly for the first two
months on study for both treatment arms. Thereafter, subjects treated with Campath had

these labs evaluated weekly while chlorambucil treated subjects were evatuated monthly:
Creatinine, glucose, AST, ALT and total bilirubin were repeated monthly as clinically
required for subjects on both treatment arms. In addition, direct and indirect Coombs
testing was performed at baseline and then monthly as clinically indicated for subjects on
both treatment arms. Immunoglobulin and 82 microglobulin assays were performed at
baseline and then monthly for all subjects. Laboratory results were summarized and graded
using NCI CTCAE version 3.0. As noted previously in this review, abnormal labs not
associated with a symptom or clinical syndrome were not considered an adverse event by
the protocol. However, they are considered adverse events by FDA for the purposes of this
review. In addition, the applicant did not perform an assessment of the relationship between
a laboratory abnormality and study treatment unless the abnormality was reported as an
adverse event. ;

7.1.7.2 Selection of studies and analyses for drug-control comparisons of laboratory
values

Drug-control comparisons of laboratory values were limited to analyses of the differences
between the Campath and chlorambucil treatment arms of CAM 307. To the extent
practicable, results were compared to available results in the legacy studies referenced in
this application.

7.1.7.3 Standard analyses and explorations of labbratory data

Baseline hematologic values were analyzed and there were no significant differences noted
between treatment arms. As could be expected in a population with B-CLL, there were
only 3 grade 0 (i.e., within the limits of laboratory normal range) absolute lymphocyte
counts (ALC) at baseline for both the Campath (n=147) and chlorambucil (n=147)
treatment arms. All other baseline ALCs were above the upper limit of normal and were
not given an NCI CTCAE grade in the HEMA1 analysis dataset.

Analyses of baseline creatinine, glucose, AST, ALT and total bilirubin were also
conducted. There were no significant differences noted between treatment arms for these

. results.

Analyses of hematologic and chemistry results for the treatment period through thirty days
post treatment were also conducted. In addition to the analyses of comparative incidence
rates for abnormal laboratory results, minimum, maximum, median, and mean laboratory
results for subjects treated with Campath were analyzed. These analyses were performed
‘utilizing the paired t-test. This test compares results for the chosen variable at different time
points, usually before and after an event. For the following analyses, laboratory results
before and after treatment with Campath were compared.
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Absolute lymphocyte count

The CSR states that the shifts in this cell population “are not mterpretable .due to the
underlying disease process and the known target antigen of Campath”, However, it is
important to note the effect of Campath on the absolute lymphocyte count (ALC) because
of the clinical implications associated with immunosuppression.

During Campath treatment and including a period up to 30 days post treatment, 143/145

evaluable-subjects(98.6%) reported-a-maximum- deerease in ALC to CTCAE version 3.0
grade 3 or 4. For subjects treated with chlorambucil, only 4/144 evaluable subjects (2.8%)
reported a maximum ALC decrease to grade 3 or 4.

Utilizing the paired t-test, analyses of minimum, maximum, mean and median results for
ALC in subjects treated with Campath were performed. Clinically meaningful and
statistically significant decreases in the minimum ALC were observed. The minimum result
on treatment was 0 and at baseline 1.2 x 10%L. The p-value was < 0.0001.

These findings are, as the applicant suggests, reflections of the disease process in B-CLL as
well as the Campath target antigen. These data also suggest that the contribution of
Campath to the decreases in ALC seen during this study are both interpretable and
clinically meaningful.

CD3+/CD4+ and CD3+/CD8+ lymphocytes

Lymphocyte subsets were assessed monthly during CAM 307 utilizing flow cytometry. As
expected based on Campath’s target antigen and previous clinical experience with this
agent, CD3+/CD4+ and CD3+/CD8+ counts durmg treatment were below 200 x 10%L (the
CSR reports CD3+/CD4+ medians of 0 x 10 /L during month one, 1x IO ¢/L during month
two, and CD3+/CD8+ medians of 1.5 x 10%L during month one, 4 x 10%L during month
two). Recovery of lymphocytes after discontinuation of Campath was prolonged with a
median time to CD4+ cell recovery > 200 of six months post treatment. Of 122 subjects
tested, 70 (57%) had CD4+ cell counts > 200 within five months after completion of
Campath treatment and 52 (43%) had CD4+ cell counts < 200 at five months or greater
after completion of Campath treatment. These results were confirmed by analysis of the
CD3P1 dataset. Results reported in the CSR for lymphocyte subsets were confirmed and
the overall conclusions and recovery times were identical to those reported.

Absolute neutrophil count

During treatment and including a period up to 30 days post treatment, 65/146 subjects
(44.5%) treated with Campath reported a maximum grade 3 or 4 decrease in absolute
neutrophil count (ANC) while 39/144 subjects (27.1%) treated with chlorambucil reported
decreases to the same grades.

The magnitude of difference in incidence rates for neutropenia between treatment arms in
this study is clinically meaningful because it represents an increase in infection risk for
subjects treated with Campath. The median time to onset of grade 3 or 4 neutropenia with
Campath treatment was 4.4 weeks and 3.7 weeks with chlorambucil treatment.

Utilizing the paired t-test, analyses of ANC minimum, maximum, mean, and median results
for Campath treated subjects during the on treatment and baseline periods were performed.
Although statistically significant decreases in the minimum and median results for ANC
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were observed (p = < 0.0001), the results were not clinically meaningful.

WBC

The CSR states that the shifts in this cell population “are not interpretable...due to the
underlying disease process and the known target antigen of Campath”. The magnitude of
difference in incidence rates between treatment arms and the statistical significance of the
difference in a subject population that was balanced for disease characteristics contradict
this conclusion. During treatment and including a period up to 30 days post treatment,

92/ 147 subjects treated-with-Campath (62.6 %) reported decreased WBC to grades 3 or 4,

while only 2/146 subjects treated with chlorambucil (1.4%) reported the same grade
decreases.

Hemoglobih

During treatment and including a period up to 30 days post treatment, there were no
clinically meaningful differences in hemoglobin results between treatment arms. There
were 20/146 subjects (13.7 %) treated with Campath and 28/145 subjects (19.3 %) treated
with chlorambucil with grade 3 or 4 decreases in hemoglobin reported.

Utilizing the paired t-test, an analysis of Campath minimum, maximum, median and mean
results for hemoglobin during the on treatment period as compared to baseline revealed
clinically meaningful and statistically significant changes in minimum results only. The
minimum result was 9.5 g/L on treatment and 12.0 g/ baseline. The p-value was <0.0001.

Platelets

During treatment and including a period up to 30 days post treatment, there were no
clinically meaningful differences in platelet results between treatment arms.

There were 20/147 subjects (13.6%) treated with Campath and 21/147 subjects (14.3%)

treated with chlorambucil reporting grade 3 or 4 results.
Utilizing the paired t-test, an analysis of Campath minimum, maximum, medlan and mean

results for platelets during the on treatment period as compared to baseline was performed.

Although a statistically 31gn1ﬁcant decrease in the minimum platelet result as compared to
baseline was observed (p = < 0.0001), the result was not clinically meaningful.

Chemistries

- The majority of CAM 307 chemistry results during the treatment period and including a

period up to 30 days post treatment were reported as grade 0, 1 or 2. The incidence rates
were not significantly different between treatment arms. There were a total of 11 subjects
with grade 3 or 4 chemistry results reported during Campath treatment and 10 subjects
reported during chlorambucil treatment. For subjects treated with Campath, 10 subjects
reported grade 3 and one subject reported grade 4 glucose results. There were no other
grade 3 or 4 chemistry results reported for Campath. For subjects treated with

~ chlorambucil, there were four subjects with grade 3 and two subjects with grade 4 glucos_e'

results reported. There were also two grade 4 creatinine results and one grade 4 SGPT
(ALT) result reported with chlorambucil. In addition, an analysis of Campath minimum,
maximum and median chemistry values utilizing the paired t-test revealed no statistically
significant or clinically meaningful differences in values during the on treatment period

compared to baseline.

-2 Microglobulin
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At baseline and overall during the conduct of CAM 307, there were no clinically
meaningful or statistically significant differences in -2 microglobulin results between the

treatment arms.

Immunoglobulin

At baseline and overall during the conduct of CAM 307, there were no clinically
meaningful or statistically significant differences in the results for IgG, IgA, and IgM
between the treatment arms. ‘

7.1.7.3.3 Marked outliers and dropouts for laboratory abnormalities

Three subjects discontinued treatment because of laboratory abnormality adverse events.
These were discontinuations based on investigator decisions for leukopenia (Subject 1013-
1268/chlorambucil), anemia (Subject 4008-1149/ chlorambucil), and thrombocytopenia
(Subject 5001-1107/Campath).

7.1.7.4 Additional analyses and explorations
None were undertaken.

7.1.8 Vital Signs

Analyses of vital signs from the AE1 and PHYEXAMI analysis datasets as well as the data
listing datasets DOSEVIT0 and ABNVITO were performed. Where feasible, the data were
evaluated for treatment arm differences. Comparisons between treatment arms were limited
by protocol requirements for data collection which were based on the different schedules of
administration for each study agent.

7.1.8.1 Overview of vital signs testing in the development program

Vital signs, including weight, were reported during and after treatment with Campath and
during the dose escalation period. In addition, vital signs were recorded monthly during the
on treatment and follow up periods for both treatment arms.

7.1.8.2 Selection of studies and analyses for overall drug-control comparison
CAM 307 is the only study for which analyses of vital signs were performed.

7.1.8.3 Standard analyses and explorations of vital signs data

Baseline diastolic and systolic blood pressure, temperature, respiration, and pulse data were
analyzed. There were no clinically meaningful differences between treatment arms.

Vital sign adverse events associated with Campath infusions were previously discussed
(see section 7.1.3.3). The incidence rates for vital sign adverse events were: pyrexia 69.4%,
hypotension 15.6% and tachycardia 9.5%. Grade 3/4 pyrexia was reported in 10.2% of
subjects and there was one subject who dropped out of the study due to pyrexia. The
incidence rate for grades 3 and 4 hypotension was 1.4% and for tachycardia 0.

7.1.10 Immunogenicity

An analysis to detect the presence of anti-Campath antibodies was performed on serum
samples obtained during study CAM 307. Antibodies were tested at baseline, monthly
during treatment, and at 1, 2, and 6 months following the end of treatment. A total of 1047
samples were received by the analyzing laboratory,  (b) (4) . Using an ELISA assay,
anti-human antibodies (HAHA) were detected in 11 of 133 subjects (8.3%). Two subjects
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with detectable anti-Campath antibody titers were also weakly positive when analyzed for -
neutralizing antibodies. One subject discontinued therapy early due to an adverse event and
ten subjects responded to therapy, 3 were complete responses and 7 were partial responses.
Although the data are limited, there is no evidence to suggest the presence of anti-Campath
antibodies had an impact on response to therapy.

For a complete analysis and discussion of the immunogenicity data please see the Office of
Clinical Pharmacology review.

7.1.11 Human Carcinogenicity
No human carcinogenicity studies were conducted in support of this application.

7.1.12 Special Safety Studies
No special safety studies were conducted in support of this application.

7.1.13 Withdrawal Phenomena and/or Abuse Potential
No withdrawal phenomena are known. Campath has no expected potential for abuse.

7.1.14 Human Reproduction and Pregnancy Data
There are no studies of Campath in pregnant or lactating women.

7.1.15 Assessment of Effect on Growth

Information from the published medical literature is available on the treatment of Campath
in children. However, the indication supported in this application occurs almost exclusively
in adults. Recent reports of studies measuring growth in children who have been treated
with Campath are summarized here.

In a study published in Transplantation Proceedings (Ueno, 2006, Transplant Proc.), five
pediatric subjects were treated with alemtuzumab as induction for multivisceral
transplantation. Routine steroids were not administered to this group. Growth curves before
and after transplant were plotted and analyzed. It was expected that reduction of steroid use
would improve post transplant “catch-up” growth. This was not the case with only one
subject responding as expected. - .

In another study (Ellis D, 2007, Transplantation), 34 children undergoing renal
transplantation were administered either antithymocyte globulin (n=8) or alemtuzumab
(n=26) followed by tacrolimus monotherapy. Fifteen pre-adolescents had a greater increase
in height Z-score at one year when compared to case-matched historical controls who were
weaned off steroids by 6 months after transplantation and received twice daily tacrolimus.

7.1.16 Overdose Experience

There were reports of two overdoses in the Periodic Safety Update Report (PSUR)
submitted in support of this application. No new safety signals were identified as a result of
these reports. There were no overdoses identified in CAM 307 or the legacy studies
submitted in support of this application.

Current product labeling states the following: “Initial doses of (b)(4)  Campath greater
than 3 mg are not well tolerated. One patient who received 80 mg as an initial dose by IV
infusion experienced acute bronchospasm, cough, shortness of breath, followed by anuria
and death... Single doses of Campath greater than 30 mg or a cumulative weekly dose
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greater than 90 mg should not be administered as higher doses have been associated with a
higher incidence of pancytopenia.”
Pursuant to labeling negotiations, the applicant was asked to provide a complete report of

the overdose experience with Campath to date. It was reported that patients receiving
overdoses (b) (4) recommended daily dose experienced bone

marrow aplasia, infections and severe infusions reactions. The reported maximum dose
received was 90 mg. :

———Thereis no known antidote for Campath overdosage. Treatment consists of supportive

care.

7.1.17 Postmarketing Experience

Two Periodic Safety Update Reports (PSUR) were submitted with this application. The
reports included surveillance from worldwide sources for the periods November 8, 2005
through May 7, 2006 and May 8, 2006 through May 7, 2007. The reports, summaries of all
individual case histories, and summary tabulations of coded terms provided with the reports
were reviewed. Adult and pediatric patients with a number of different types of
malignancies (CLL, lymphoma, MDS, acute leukemia, CTCL/Sezary syndrome) and other
conditions (solid organ transplant, MS, ANCA-associated vasculitis) were represented.
There were also two follow-up reports on pregnancy outcomes after treatment with
Campath. Infections, hematologic abnormalities, and infusion related reactions
predominated in safety reporting. In addition, cardiac and autoimmune disorders were
represented. There were also four reports of fatal progressive multifocal
leukoencephalopathy (PML). Overall, safety concerns attributable to treatment with
Campath identified in PSUR are described in current labeling.

7.2 Adequacy of Patient Exposure and Safety Assessments

Exclusive of clinical trials, over (b) (4) patients have received Campath worldwide to date.
This number, combined with patients treated with Campath during study CAM 307 and
other legacy studies, as well as the extent of exposure and safety assessments undertaken,
are adequate to evaluate the safety of Campath.

7.2.1.3 Extent of exposure (dose/duration) .

CAM 307 provided for treatment with Campath up to three times weekly for a maximum of
12 weeks including the dose escalation period. The intended treatment period was
interpreted by investigators differently. This is reflected by the fact that some subjects
received treatment for a total of 12 weeks in spite of dose delays or interruptions while
others received treatment for 12 calendar weeks from initiation of therapy regardless of
whether or not drug was administered.

Subjects receiving Campath during CAM 307 (n = 147) were to have started dose
escalation at 3 mg on day one of treatment. This occurred in 145/147 subjects. Two
subjects were treated with an incorrect Campath dose on day one. Subject 1013-1033
received 30 mg on day one and developed grade 3 back pain and dyspnea as well as
hypotension, fever, chills, anxiety, retching and tachycardia on the date of infusion. A
myocardial infarction (from which the subject recovered) was reported on day two. This
subject did not complete therapy per protocol. Subject 4002-1056 received 10 mg on day
one and developed dyspnea, anxiety, fever, chills and muscle pain on the date of infusion,
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then grade 4 thrombocytopenia on day four. After a dose delay, this subject went on to
complete therapy per protocol.

In addition, four subjects were discontinued from Campath treatment prior to achieving the
30 mg target dose as a result of infusion related adverse events. Subject 1401-1195
received one dose of Campath and developed hypotension, sinus bradycardia, fever and
vomiting. Treatment was discontinued. Subject 4008-1135 experienced asystole requiring
resuscitative measures after one dose of Campath and refused further treatment thereafter.
Subject 8001-1207 developed hypotension, hypoxia, fever, rigors and dyspnea after one

dose of Campath and the reason given for discontinuation of treatment was “Investigator
Decision: history of tuberculosis”. Subject 9006-1189 developed atrial fibrillation, chills,
fever, vomiting and fatigue after one dose of Campath and discontinued therapy thereafter.
The remaining subjects received at least one dose of the 30 mg target dose.

For all subjects who received at least one dose of Campath (n = 147), the median
cumulative dose was 956 mg (range: 2 to 1645 mg). The median duration of exposure was
11.7 weeks with a median weekly dose of 82 mg (interquartile range: 69 mg to 90 mg).
For subjects who achieved the 30 mg target dose and who received at least one dose at this
level (n=143), the median cumulative dose was 956 mg (range: 103 to 1645 mg). The
median duration of exposure was 12 weeks with a median weekly dose of 80 mg
(interquartile range: 65 mg to 86 mg).

Dose delays occurred for 80 subjects (54.4%) receiving Campath on one or more
occasions. Adverse event (66 -cases) and infection (29 cases) were the major reasons given
for dose delay. In addition, neutropenia was cited as the reason for dose delay in three
cases, thrombocytopenia in three cases, scheduling conflicts in three cases and “other” in
12 cases. Seventeen subjects (11.6%) had their Campath doses reduced.

7.2.2 Description of Secondary Clinical Data Sources Used to Evaluate Safety
No secondary clinical data sources were used.

7.2.2.1 Other studies
All studies relevant to this application have been discussed herein.

7.2.2.2 Postmarketing experience

Periodic Safety Update Reports (PSUR) for the period August 11, 2005 — July, 05, 2006
and May 8, 2006 through May 7, 2007 were submitted with the current application and
reviewed. Campath is marketed in 17 countries and there are market authorizations for up
to 43 countries. There have been over (b) (4) patients treated with Campath worldwide.
During the reporting period, study CAMMS223 was put on partial clinical hold. As a
result, the applicant developed and implemented a risk minimization plan for immune
thrombocytopenia in multiple sclerosis which is ongoing. (see also section 7.1.17
Postmarketing Experience)

7.2.2.3 Literature
Safety reports from the medical literature were reviewed with the PSURs described in
sections 7.1.17 and 7.2.2.2.

7.2.3 Adequacy of Overall Clinical Experience
The overall clinical experience with Campath since the original FDA accelerated approval
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on May 7, 2001 in combination with post-marketing studies is-adequate for consideration
of conversion to full approval.

7.2.4 Adequacy of Special and/or In Vitro Testing |
Not applicable to this trial. ‘

7.2.5 Adequacy Animal of Routine Clinical Testing
Routine testing conducted during CAM 307 was adequate to evaluate safety.

7.2.6 Adequacy of Metabolic, Clearance, and Interaction Workup

No formal drug-drug interaction studies were performed during the development of
Campath and none were performed during the conduct of CAM 307. This is a therapeutic
biologic protein which is neither metabolized nor excreted in the same ways as small
molecule drugs. No data are available concerning the incompatibility of Campath with
other drug substances. However, data are emerging from the published literature on the
drug-drug interaction potentials of therapeutic monoclonal antibodies which may provide
useful clinical information and suggest a direction for further studies should Campath
become part of combination chemotherapy regimens.

7.2.8 Assessment of Quality and Completeness of Data

Overall, the completeness of data based on protocol requirements for CAM 307 is adequate

for an assessment of safety. There were a number of data errors, inconsistencies and
omissions identified by FDA during the review cycle. The errors neither substantially
affected FDA’s analyses nor changed the study results. :

1.2.9 Additional Submissions, Including Safety Update

All safety data related to Campath were contained in this application and the cross-
referenced legacy studies. Post-marketing safety data were also submitted with this
application, continue to be filed by the applicant, and are evaluated routinely by FDA. All
available data were included in the safety analysis.

7.3 Summary of Selected Drug-Related Adverse Events, Important
Limitations of Data, and Conclusions

Infections
Overall during CAM 307, infections occurred in 132 subjects (89.8%) treated with

Campath and 96 subjects (65.3%) treated with chlorambucil. CMV infection was reported

in 23 subjects (15.6%) treated with Campath and 0 subjects treated with chlorambucil. Of
these infections, 8 (5.4%) were serious adverse events. All subjects were treated with anti-
viral therapy and all infections were reported to have resolved.

CMV viremia occurred in 82 subjects (55.8%) treated with Campath and 12 subjects
(8.2%) treated with chlorambucil. In subjects treated with Campath who developed CMV
viremia, 44% were treated with antivirals. Sixteen cases (10.9%) of CMV viremia were
serious adverse events and all occurred in subjects treated with Campath.

Infusion reactions

One hundred and twenty seven subjects receiving Campath (86.4%) experienced one or
more infusion reactions. There were 695 separate events reported. The most common
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infusion reactions reported were pyrexia (69.4%), chills (53.1%), nausea (17.7%),
hypotension (15.6%), urticaria (15.6%), headache (14.3%), dyspnea (13.6%) and vomiting
(10.9%). Seen less frequently, with incidence rates of < 10%, were tachycardia, anxiety,
pruritis, tremor and bronchospasm.

Cytopenias

During Campath treatment, 143/145 evaluable subjects (98.6%) reported a maximum
decrease to grade 3 or 4 absolute lymphocyte count. Treatment with Campath resulted in
decreased CD3+/CD4+ a + + counts below 200 x 10%/L. Recovery after
discontinuation of Campath was prolonged with a median time to > 200 CD4+ cells of six
months. There were 65/146 subjects (44.5%) with a maximum decrease to grade 3 or 4
absolute neutrophil count. A grade 3 or 4 decrease in white blood cell count was reported in
92/147 subjects (62.6 %) during treatment with Campath

Immunogenicity

In eleven of 133 subjects (8.3%) evaluated during and after treatment with Campath, anti-
human antibodies (HAHA) were detected utilizing an ELISA assay. Two subjects with
detectable anti-Campath antibody titers were also weakly positive when analyzed for
neutralizing antibodies.

7.4 General Methodology
7.4.1 Pooling Data Across Studies to Estimate and Compare Incidence

Data from CAM307 were reviewed to assess the overall frequency of adverse events for
subjects treated with Campath as contrasted with those in the comparator arm,
chlorambucil. In addition, these results were compared to summaries of data from the
single arm legacy studies, the current product label, and postmarketing safety updates.
There was no pooling of data from these sources. -

7.4.2 Explorations for Predictive Factors

7.4.2.1 Explorations for dose dependency for adverse findings

After the dose escalation period, subjects treated with Campath were to receive a maximum
daily dose of 30 mg and a maximum weekly dose of 90 mg. An analysis of all > grade 3
adverse events grouped by maximum grade, MedDRA SOC and cumulative minimum,
maximum, mean, and median doses of Campath revealed no obvious trend suggestive of a
dose dependent relationship between Campath single dose or cumulative dose and adverse
events. Otherwise notable were two grade 5 cardiac events, sudden cardiac death and
cardiac failure, which occurred at cumulative doses of 1046 mg and 1063 mg respectively

(median cumulative dose was 956 mg with a range of 2 mg to 1645 mg). These events were

discussed previously in this review (see sections 7.1.1 and 7.1.3.3).

7.4.2.2 Explorations for time dependency for adverse findings

As discussed in section 7.1.3.3, infusion reactions associated with Campath occur with
frequency early during the course of treatment and decrease over time. Table 28,
reproduced from the CSR (Table 12-43), indicates an incidence of chills for Campath
treated subjects of 43.5% with 89 events, pyrexia of 60.5% with 144 events, nausea of
12.9% with 22 events, vomiting of 6.8% with 11 events and hypotension of 15% with 26
events during week one. By week 12, the incidence of each event was under 5% with
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pyrexia noted in 4.1%, chills in 0%, nausea in 1%, vomiting in 2.1% and hypotension in 0.
Table 28 Campath Infusion Related Events Over Time

Patients Chills Pyrexia Nausea Yomiting Hypotension
Weel | at Risk | n(%) |Eveuts| n (%) Lvents| n (%) |Eventsi n(%) |Events| n(%) |Events
1 147 164(43.5)| 89 89(60.5) | 144 [ 19029 22 10¢6.8) 1 11 {22 (15.0)] 26

2 141 | 9¢.4) | 11 [20042)] 25 |4@8) | 3 (1n] 1 2004 | 2
3 136 | 6(44) | 10 [18(132){ 25 . 3 ; : .
130 IS I8 (IS 191 3@) 3 {108 2

3 109 | 7¢6.4) | 11 |23QLD] 25 |38 5 109 2

6 98 | 7(LL) | % (@azyl 17 100 1 .

7 93 13032 4 8 (8.6) 8 1(1.1) 2 . .

8 95 1(1.1) 1 (1330 15 | 1(LD 1 1L | 1

9 9 | 4@2) | 4 7(7.3) 10 1100 | 4 j1a0| 4 . .
10 98 |33 | 4 6 (6.1) 10 |20 2 12@20] 2 1| 2
11 101 |30 3 7(6.9) 11 : : 1(.0)| 1 10| 1
12 97 . 4 (4.1) 9 1(1.0) 1 l2¢D| 2

>12 42 1(2.4) 3 49.5) 11 1(24) 1 124 1 1(24) 1]

In addition, as discussed previously in section 7.1.7.3, decrease in lymphocytes and
lymphocyte subpopulations with Campath treatment were profound and persistent. The
median CD4+ cell count was zero during the first month of Campath treatment. The
median time to recovery of CD4+ counts to > 200 cells was 6 months post treatment.

7.4.2.3 Explorations for drug-demographic interactions

A review of the relationship between Campath and gender revealed that males experienced
higher rates of common drug related adverse events compared to females for pyrexia
(65.4% versus 60.5%), CMV viremia (58.7% versus 41.9%), neutropenia (10.6% versus
4.7%), and chills (51.9% versus 46.5%). Females experienced higher rates of CMV
infection (18.6% versus 10.6%), hypotension (18.6% versus 12.5%), and urticaria (20.9%
versus 12.5%). (See CSR Table 12-31)

A similar review of age-drug interactions focused on the age groups of interest identified in
the CAM 307 protocol (i.e.,< 65 and > 65). Subjects > 65 experienced higher rates of
nausea (19.2% versus 9.5%) and vomiting (11.5% versus 4.2%) when compared to subjects
< 65. Subjects < 65 experienced higher rates of CMV viremia (58.9% versus 44.2%), rash
(14.7% versus 7.7%), and urticaria (17.9% versus 9.6%) when compared to subjects > 65. .
(See CSR Table 12-30)

The majority of subjects who participated in this trial and were treated with Campath were
caucasian (n = 146/147). Therefore, no explorations for drug-race effects were undertaken.

7.4.2.4 Explorations for drug-disease interactions

During CAM 307 peripheral blood and bone marrow samples (where available) were
collected from the safety evaluable population (n=294) monthly during treatment and at
one, two, six and twenty-four months after treatment. Flow cytometry was utilized to assess
tumor markers, including CD52 expression and the emergence of CD52 negative clones at
relapse. There were data analyzed to assess CD52 expression at least once for 283 subjects,
139 who received Campath and 144 who received chlorambucil. In subjects who received
Campath, complete loss of CD52 expression was observed in two subjects, but both
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recovered CD52 expression prior to their relapse. There was transient loss of CD52
expression during or immediately following Campath in some subjects, but CD52
expression was maintained for all subjects for whom data were available at or near the time

of progression.
7.4.2.5 Explorations for drug-drug interactions
None were undertaken.

7.4.3 Causality Determination

Infusion reactions, cytopenias, especially prolonged lymphopenia, immunosuppression, and
infections, especially CMV, are deemed causally related to Campath and are the result of
antibody and target mediated mechanisms. These reactions are adequately described in
current labeling.

8. ADDITIONAL CLINICAL ISSUES

Clinical Benefit _

~ Analyzed during this review is whether there is a demonstrable clinical benefit to patients
with B-CLL treated with an agent that prolongs PFS, but has no impact on overall survival.
In the original Campath BLA application, FDA’s review focused on resolution of B
symptoms, bulky adenopathy, and organomegaly as measures of clinical benefit. Also
considered were resolution of cytopenias and transfusion independence. Similar
explorations of the CAM 307 data were undertaken. Baseline disease characteristics were
well-balanced between treatment arms. Changes in disease characteristics favoring
Campath during the study were small but measurable. In addition, progression free survival
was prolonged and the overall response rate and complete response rate were increased for
subjects treated with Campath. These results were statistically significant and clinically
meaningful. The benefits of treatment with Campath for patients with B-CLL may mitigate
the related toxicities. Summaries of treatment effects for specific disease characteristics
follow.

At the baseline screening visit for CAM 307, B symptoms (fever, nightsweats, weight loss)
were reported commonly. Nightsweats were most common, reported in 64 subjects (43%)
treated with Campath, with 36 subjects (24.2%) reporting moderate to severe symptoms.
For subjects treated with chlorambucil, 69 (46.6%) reported nightsweats and 47 (31.8%)
reported moderate to severe symptoms. Overall, at the end of 3 months of treatment,
nightsweats were reported in 5 subjects (3.4%) treated with Campath and 20 subjects
(13.5%) treated with chlorambucil. In subjects who responded to treatment, at the end of 3
months of treatment, nightsweats were reported in 5 subjects who had received Campath
(3.4%) and 9 subjects who had received chlorambucil (11.0%). At the end of treatment visit
overall, nightsweats were reported by 6 subjects (4.0%) treated with Campath and 21
subjects (14.2%) treated with chlorambucil.

Fever, weight loss greater than 10% from baseline, > grade 2 faﬁgue, and pain were
reported infrequently at baseline. As a result, no analyses of these symptoms as measures
of clinical benefit were performed.

Lymphadenopathy was reported at baseline in a majority of subjects, however, only 33
subjects (22%) randomized to Campath and 34 subjects (23%) randomized to chlorambucil
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were reported as having enlarged lymph nodes > 5 cm. As previously noted, subgroup
efficacy analyses do not support the clinical benefit of Campath in subjects with enlarged
lymph nodes > 5 cm (see section 6.1.2). However, at the end of treatment visit overall,
lymphadenopathy had completely resolved in 13 subjects (8.7%) treated with Campath and
12 subjects (8.1%) treated with chlorambucil, while 38 subjects (25.5%) treated with
Campath and 37 subjects (25%) treated with chlorambucil had summary lymph node

measurements < 1 cm.
Palpable hepatomegaly at baseline (measured below the right costal margin at the mid-

e,

clavicular line) was reported in 43 subjects (28.9%) randomized to Campath and 15
subjects (10.1%) randomized to chlorambucil. Overall, at the end of 3 months of treatment,
hepatomegaly was reported in 11 subjects (7.4%) treated with Campath and 18 subjects
(12.2%%) treated with chlorambucil. In subjects who responded to treatment, at the end of
3 months of treatment hepatomegaly was reported in 9 subjects who had received Campath
(7.3%) and 8 subjects who, had received chlorambucil (9.8%). At the end of treatment visit
overall, 8 subjects (5.4%) treated with Campath and 4 subjects (2.7%) treated with
chlorambucil had palpable hepatomegaly reported.

Palpable splenomegaly at baseline (> 2 cm below the costal margin) was reported in 53
subjects (35.6%) randomized to Campath and 56 subjects (37.8%) randomized to
chlorambucil. Overall at the end of 3 months of treatment, hepatomegaly was reported in
17 subjects (11.4%) treated with Campath and 45 subjects (30.4%) treated with
chlorambucil. In subjects who responded to treatment, at the end of 3 months of treatment
splenomegaly was reported in 15 subjects who had received Campath (12.1%) and 22
subjects who had received chlorambucil (26.8%). At the end of treatment visit overall, 7
subjects (4.7%) treated with Campath and 12 subjects (8.1%) treated with chlorambucil had

palpable splenomegaly reported.

Baseline decreased hemoglobin (< 11 g/dL) was reported in 32 subjects (21.5%)
randomized to Campath and 41 subjects (27.7%) randomized to chlorambucil. At the end
of treatment visit overall, hemoglobin < 11 g/dL was reported in 10 subjects (6.7%) treated
with Campath and 19 subjects (12.8%) treated with chlorambucil.

Decreased platelet count (<100 x 10°/L) at baseline was reported in 26 subjects (17.4%)
randomized to Campath and 28 subjects (18.9%) randomized to chlorambucil. At the end
of treatment visit overall, 6 subjects ( 4.0%) treated with Campath and 17 subjects (11.5%)
treated with chlorambucil were reported to have platelet counts <100 x 10°/L.

Blood Products and Growth Factors

Data were tabulated utilizing the safety population from the BLDPRODO dataset (n=294). |

Including a period of one month prior to the screening visit, 7 subjects (4.8%) randomized
to the Campath treatment arm received blood products (6 subjects packed red cells, 1
subject platelets). During the same period, 5 subjects (3.4%) randomized to the
chlorambucil treatment arm received packed red cells. Reasons given for the transfusions
during the baseline period included physician discretion, decreased hemoglobin, fatigue,
bleeding prophylaxis before bone marrow biopsy, dental extraction, hysterectomy and
cardiac surgery. During the entire conduct of the study, 3 subjects treated with Campath
and 5 subjects with chlorambucil received red cell transfusions. In addition, platelet
transfusions were received by 1 subject treated with Campath.
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Data from the GROWFCTO dataset were also tabulated. The incidence rates for
erythropoietin products were balanced between treatment arms with 5 subjects (3.4%) on
each arm reporting their use. In addition, use of colony stimulating factors were reported by
15 subjects (10.2%) on the Campath arm and 6 subjects (4.1%) on the chlorambucil arm.

CMYV and Interruption of Campath Treatment

A journal article (O’Brien, 2006, Clin Lymphoma Myeloma) was submitted with this
application to support the applicant’s assertion of the following position: “Asymptomatic
laboratory positive CMV (i.e., CMV viremia) should not necessarily be considered a

serious infection requiring interruption of alemtuzumab therapy, as was specified in
CAM307. The CMV management guidelines recommended by experts in the field have
matured since the design of CAM307” (see CSR section 2.5.5.2 Clinical Overview,
Adverse Events).

Reviewed in the O’Brien article were results from seven clinical trials of smgle-agent
Campath conducted in 456 patients with B-CLL from 2002 to 2006. Only two of the
studies enrolled previously untreated patients, and Campath was administered
intravenously in one study and subcutaneously in the other. The review included data from
CAM 307, the study submitted in support of this application. In six of the studies, routine
viral prophylaxis was administered. Symptomatic CMV infections ranged from 4% to 29%
while the incidence rates for CMV viremia were not reported. The author speculated that
“(t)he wide range of reported incidences might be a result of several important differences
between (sic) the studies in design, patient population, and viral detection methods”. In
addition, whether Campath treatment was interrupted when a patient was determined to be
CMV positive in these studies was not reported. There appear to be questions and
inconsistencies across these studies making them inadequate to support a proposed change
in Campath labeling relative to interruption of Campath therapy for CMV viremia.

FDA would like to evaluate data from studies designed to determine the safety implications
of continuing Campath treatment in cases of symptomatic and asymptomatic CMV
viremia. FDA has requested that the applicant provide these data. No data have been
submitted to date.

8.1 Dosing Regimen and Administration
FDA Recommendation: Administer as an IV infusion over 2 hours. Do not administer as
intravenous push or bolus.

Required Escalation to Recommended Dose (At initiation of dosing or lf held for >7 days):
o 3 mg daily until infusion reactions’
o then 10 mg daily until infusion reactions (b) (4)

Recommended Dose:
o 30 mg/day three times per week on alternate days (e.g., Mon Wed-Fri) for 12

weeks
Single doses of greater than 30 mg or cumulative doses greater than 90 mg per week

increase the incidence of pancytopenia.
Current Labeling: “Campath therapy should be initiated at a dose of 3mg administered as

a 2 hour IV infusion daily. When Campath 3mg daily dose is tolerated (e.g., infusion-
" related toxicities are < Grade 2), the daily dose should be escalated to 10mg and continued
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until tolerated. When the 10mg dose is tolerated, the maintenance dose of Campath 30mg

- may be initiated. The maintenance dose of Campath is 30mg/day administered three times
per week on alternate days (i.e., Monday, Wednesday, and Friday) for up to 12 weeks. In
most patients, escalation to 30 mg can be accomplished in 3 - 7 days. Dose escalation to the
recommended maintenance dose of 30 mg administered three times per week is required.

Single doses of Campath greater than 30 mg or cumulative weekly doses of greater than 90

mg should not be administered since higher doses are associated with an increased
incidence of pancytopenia. Campath should be administered intravenously only. The
infusion should be administered over a 2 hour period. DO NOT ADMINISTER AS AN

INTRAVENOUS PUSH OR BOLUS.”

8.2 Drug-Drug Interactions

No data are available concerning the incompatibility of Campath with other drug
substances. No formal drug interaction studies were performed.

8.3 Special Populations

There were no specific studies submitted with this application to evaluate dosing of
Campath based on race, gender, age or major organ impairment. However, subgroup
analyses of the CAM 307 data related to efficacy and safety were conducted and the
results are discussed in sections 6.1.4.3 and 7.4.2.3 of this review.

8.4 Pediatrics

Information from the published medical literature is available on the treatment of children
with Campath. However, the indication supported in this appllcatnon occurs almost
exclusively in adults.

Studies from recent published medical literature related to growth are discussed in section
7.1.15.

8.5 Advisory Committee Meeting
No Advisory Committee meeting relating to this application was held or is planned.

8.6 Literature Review

The applicant submitted an extensive list of references as a part of this application. The
references were reviewed by FDA. In addition, selective searches of the medical literature
relevant to specific issues and topics of concern pertaining to this application were
performed. Relevant references follow the review.

8.7 Postmarketing Risk Management Plan

During the 2005-2006 reporting period, study CAMMS223 was put on partial clinical hold
and the applicant developed and implemented a risk minimization plan for immune
thrombocytopenia in multiple sclerosis which is ongoing.

No postmarketing risk management plan is required based on this review’s safety ﬁndmgs

9. OVERALL ASSESSMENT

9.1 Conclusions ‘}
Campath demonstrated a statistically significant improvement in progression free survival
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(PES) when compared to chlorambucil as single agent treatment for patients with B-CLL
who had been previously untreated, had evidence of disease progression and were in need
of treatment. Campath prolonged the median progression free interval by 88 days (2.9
months) when compared to chlorambucil (medians: 445 days/14.6 months vs. 357
days/11.7 months). The log-rank p-value after adjustments for Rai stage group was 0.0001
and the estimated hazard ratio was 0.58 (95% CI 0.43, 0.77).

Campath demonstrated an increased overall response rate of 83% vs. 55% with a p-value
<0.0001 and an estimated odds ratio of 3.99 (95% CI: 2.33, 6.84). These results indicate

that the odds of an improved treatment response is four times more likely to-occur with
Campath than with chlorambucil. Campath also demonstrated an increased complete
response rate of 24% vs. 2% when compared to chlorambucil (p< 0.0001).

No survival benefit was demonstrated.

The most common and serious adverse reactions with Campath were cytopenias, infusion
reactions, and infections (cytomegalovirus). Some of these reactions resulted in fatalities.
No new safety signals were identified during the review of CAM 307. The results obtained
from this study are consistent with current product labeling. :
Clinical benefit in this subject population was determined based on response to treatment, a
prolonged treatment free interval and symptom control. The risks associated with Campath
treatment can be severe. However, in a risk/benefit analysis of this agent for treatment of
B-CLL, the potential benefits may mitigate the frequency and severity of the risks.

9.2 Recommendation on Regulatory Action

Conversion to regular approval is recommended for Campath as a single agent for
treatment of B-cell Chronic Lymphocytic Leukemia.

9.3 Recommendation on Postmarketing Actions

9.3.1 Risk Management Activity

The applicant has developed and implemented a risk minimization plan for immune
thrombocytopenia in multiple sclerosis (MS) which is ongoing. In addition, a research
program dedicated to identifying patients with MS at risk for developing ITP has been
developed. Campath is not approved for the treatment of MS.

'9.3.2 Required Phase 4 Commitments

None.
9.3.3 Other Phase 4 Requests
None.

9.4 Labeling Review

There were extensive format and content changes to the label to conform with the
Physician’s Labeling Rule (21 CFR 201.57). A copy of the original proposed label is
attached.

9.5 Comments to Applicant

The data from CAM 307 submitted in support of this application fulfills PMC # 1 made
during the original Campath BLA accelerated approval on May 7, 2001 (STN 103948/0).
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In addition, the final study reports submitted

PMC #4 (requiring a quantitative analysis of the incidence and
magnitude of HAHA and anti-idiotype antibodies at study entry and following exposurc to
Campath) are under review. 4 _

10. APPENDICES
10.1 Review of Individual Study Reports

CAM 307 was the only new study reviewed for this application. This review discusses the

data from this study at length. Synopses of the legacy data study reports as well as the FDA '

reviews of those data were also reviewed.

10.2 Line-by-Line Labeling Review

Implementation of the Physician’s Labeling Rule (21 CFR 201.57) required extensive
format and content changes to the label. The original submitted version of the label is
appended to this review. The format and text to be included in the final version of the label
continue to be discussed with the applicant. '

FDA has recommended the following major changes in the content of the originally
proposed label: _




o 38 Page(s) Withheld

_____ Trade Secret/ Conﬁden’aal (b4)

\/ Draft Labeling (b4)
‘Draft Labeling (b5)

Deliberative Process (b5)




Clinical Review

. Suzanne Demko
sBLA 103948/5070/Campath
September 12, 2007

REFERENCES

1. Ellis D, Shapi‘ro'R, Moritz M, Vats A, Basu A, et. al., 2007, Renal transplantation in
children managed with lymphocyte depleting agents and low-dose maintenance
tacrolimus monotherapy. Transplantation, 83(12):1563-70.

2. Flinn IW, Grever MR, 1996, Chronic Lymphocytic Leukemia. Cancer Treat Rev,
22:1-13.

o

3. Fraser G, Smith CA, Imrie K, Meyer R, et. al., 2007, Alemtuzumab in chronic
lymphocytic leukemia. Curr Oncol, 14(3):96-109.

4, Jemal A, Sicgel R, Ward E, Murray T, XU J, et. al., 2006, Cancer statistics, 2007.
Cancer J Clin., 56(2):106-130.

¥, O’Brien SM, Keating MJ, Mocarski ES, 2006, Updated guidelines on the
management of cytomegalovirus reactivation in patients with chronic lymphocytic
leukemia treated with alemtuzumab. Clin Lymph Mye, 7(2):125-130.

| 6. Rai KR, Bercedis L, Peterson BL, Applebaum FR, Kolitz J, et. al., 2000,
Fludarabine compared with chlorambucil as primary therapy for chronic
lymphocytic leukemia, N Eng J Med, 343:1750-7.

7. Ueno T, Kato T, Revas K, Gaynor J, Velasquez M, 'et. al., 2006, Growth after
intestinal transplant in children. Transplant Proc, 38(6):1702-04.

44 05-/2- 200%

@) emko, P.A.-C., Senior Clinical Analyst, DBOP, OODP Date

T e 00 13- 207

Jeff Summers, M.D., Team Leader, DBOP, OODP Datt;

105




CENTER FOR DRUG EVALUATION AND
RESEARCH

APPLICATION NUMBER:
BLA 103948/5070

ENVIRONMENTAL ASSESSMENT




DEPARTMENT OF HEALTH & HUMAN SERVICES
Public Health Service

Memorandum
Food and Drug Administration
Center for Drug Evaluation and Research Bethesda, MD 20892

~ Date: August 13, 2007
To: STN103948 File
From: Sean Fitzsimrhons, Ph.D. Laboratory of Molecular and Devglopmental
Immunology, Division of Monoclonal Antibodies {% ¥ // %7

Through: | Marjorie Shapiro, Ph.D., Chief, LMDI M@,‘«S@a:o 30{«»'44/0— < / (3 /o}
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Katherine O’Keefe, MPH

Associate Director, Regulatory Affairs
Telephone: (617) 768-6776

Fax: (617) 374-2855

Background ,

Supplement 103948.5070 contains data from study CAM 307, a phase III study that
evaluated Campath for use as front-line therapy in patients with progressive B-cell CLL
to support a change in the labeled indication.

The sponsor states that this supplement meets the criteria for categorical exclusion under
21 CFR section 25.31(b). The original BLA for Campath was granted under such an
exemption in May 2001. Section 25.31(b) provides for a categorical exclusion regarding
an action on an NDA, abbreviated application, or a supplement to such applications, if the
~ action increases the use of the active moiety, but the estimated concentration of the
substance at the point of entry into the aquatic environment will be below 1 part per




billion. In the case of the Campath drug product, the concentration or distribution of the
substance itself and therefore, its metabolites and degradation products, would be
significantly less than one part per billion at the point of entry into the aquatic

-environment. The action, therefore, would not alter significantly the concentration in the
environment. There is no information indicating that additional environmental
information is warranted. '

The claim of categorical exemption is accepted.
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1. EXECUTIVE SUMMARY

Alemtuzumab (Campath®, MabCampath®) is a recombinant, humanized monoclonal antibody
that is directed against CD52, a cell surface glycoprotein, which is expressed on surface of
normal and malignant B and T lymphocytes, NK cells, monocytes, macrophages, and tissues of
the male reproductive system. Campath received accelerated approval by FDA on May 7, 2001
for the treatment of B-cell chronic lymphocytic leukemia (B-CLL) in patients who have been
treated with alkylating agents and who have failed fludarabine therapy. At the time of initial
accelerated approval of Campath, the Sponsor agreed nine post marketing commitments (PMCs).
In this submission, the Sponsor is seeking for a full approval for Campath by submitting the
clinical efficacy and safety results from a phase 3 confirmatory study (CAM307). In addition,

incidence of loss of CD52 expression and immunogenicity were examined as part of the
CAM307 study. These analyses were performed to satisfy the following (b) (4) :

(b) (4)
PMC#4: A quantitative analysis of the incidence and magnitude of HAHA (human anti-human
antibody) and anti-idiotypic antibodies at study entry and following exposure to Campath

No additional pharmacokinetic data were collected in CAM307, and the previous conclusions
regarding the clinical pharmacology aspects of Campath remain unchanged.

“T.1. Recommendation - F
From a clinical pharmacology perspective, the analysis of the incidence and magnitude of

HAHA at study entry and following exposure to Campath is acceptable. The sponsor proposed
labeling statement regarding immunogenicity is supported by the data.

(b) (4)

See Section 3 for Sponsor proposed labeling changes and the reviewer recommended labeling
modifications. '

1.2. Phase 4 Study Commitment
There is no phase 4 commitment.

1.3. Summary of Clinical Pharmacology and Biopharmaceutics Findings

Immunogenicity:

Using an enzyine—linked immunosorbent assay (ELISA), anti-human antibodies (HAHA) were
detected in 11 of 133 (8.3%) first line patients. In addition, two patients were weakly positive for
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‘neutralizing activity. Of the 11 patients one discontinued therapy early due to an adverse event,
3 experienced complete responses (CR), and 7 experienced partial responses (PR). In previous
clinical studies, four of 211 (1.9%) previously-treated patients were found to have antibodies to
Campath following treatment. The incidence of HAHA is 6% higher for the first line patients
than previously treated ones. First line patients may be less immuno-compromised than
previously treated patients, therefore, these patients could have a greater risk of developing anti-
Campath antibodies.

CD52 Expression:

__There is no conclusion drawn on the incidence of CD52 expression at the time of relapseor ——
disease progression during or following Campath therapy due to insufficient data collected and

limitation in data collection. Apparent loss of CD52 expresswn at or near the time of progression

has not been observed in any patient.

There is no additional pharmacokinetic data collected in CAM307 and there is no change
regarding the clinical pharmacology section of Campath.

’7% Date: 9/ / 2// o F
1a Yuxiti Men M.D. Ph D. / (. ¢
ini cal Pharmacology Rev1ewer
Division of Clinical Pharmacology 5

Office of Clinical Pharmacology

Y/’{ i 2 L hao Date: ?/ /o /
Hong Zhao, Ph.D.(/ t /
Team Leader

Division of Clinical Pharmacology 5

Office of Clinical Pharmacology
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2. QUESTION-BASED REVIEW

(Revzewer s Note: this section mcludes only updates on Intrinsic Section. Please refer to the
original review for other information.)

2.1. General Attributes
No updates.

2.2. General Clinical Pharmacology

2.2.1. What are the deszgn features of the clinical pharmacology and clinical studies used to
support claims?

The sponsor conducted a Phase 3, open-label, international, multicenter, randomized,
comparative study (CAM307) of alemtuzumab vs chlorambucil as first-line therapy in patients
with progressive B-cell chronic lymphocytic leukemia (B-CLL). The primary objective of'this
study is to demonstrate that Campath is superior to chlorambucil as front-line therapy in patients
with progressive B-CLL as measured by progression-free survival (PFS). A total of 297 enrolled
patients were randomized on a 1:1 basis to 1 of 2 treatment arms, Arm A (Campath, n=149) and
Arm B (chlorambucil, n=148). Campath was administered intravenously (IV) daily at a starting

- dose of 3 mg. The dose was increased to 10 mg when the dose was well tolerated; the same
procedure was followed when the dose was increased from 10 mg to 30 mg. All subsequent

e —doses-of Campath-were 30 mg-administered-three tires per week for up'to 12 weeks; inclusive 6f ™

dose escalation period(s). Chlorambucil was administered orally at a dose of 40 mg/m” monthly
for a maximum of 12 cycles.

Anti-Campath antibodies (HAHA) were tested at baseline and at 1, 2, and 6 months following
the end of therapy. Samples from patients on CAM307 arm were analyzed HAHA using an
ELISA. Samples that tested positive by ELISA were further analyzed using an anti-Campath
neutralizing antibody assay. '

CD52 expression was assessed in peripheral blood samples (and in bone marrow aspirates where
available) in CAM307. CD52 expression was measured using a flow cytometry technique.
Assessment of CD52 expression was performed at screening, monthly during treatment, at the
end of treatment, and at 1, 2, 6, and 24 months after treatment. There was no protocol-mandated
assessment of CD52 expression specifically at the time of relapse or progression.

- 2.3. Intrinsic Factors
2.3.1. Other factors that are important to understand the drug’s efficacy and safety.

2.3.1.1. Immunogenicity:

As with all therapeutic proteins, there is a potential for immunogenicity. In trials supporting the
original accelerated approvals, anti-Campath antibodies were measured in previously treated B-
CLL patients. Four of 211 (1.9%) previously-treated patients were found to have antibodies to
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Campath. The levels of antibody measured in three of the four patients were low (164 to
262U/mL; the limit of detection reported for the assay at that time was 160 U/mL). One patient
was antibody negative up to one month post-treatment then developed a high concentration of
anti-Campath antibodies 5 months post-treatment, measured at a single time point.

In CAM307, a total of 539 samples from 154 Campath-treated patients were analyzed for anti-

- Campath antibodies. Table 1 shows a summary of anti-Campath antibody results for the patients

in the Campath arm of the safety population. Overall, 13 samples from 11 patients in CAM307
tested positive (> 444 U/mL) for anti-Campath antibodies. At baseline, one of 125 patients
(0.8%) tested positive. Overall, a total of 11 out of 133 patients (8.3%) had a positive anti-

Campath antibody result during the follow up period, with a total of 12 positive samples post-
treatment in these 11 patients. The patient who was positive at screening had multiple positive
samples during the follow up period.

Table 1. Summary of Anti-Campath Antibody Results (CAM307)

Patients With
Visit Assessments Paositive
Screening 125 1 (0.8%)
On Treatment Montfs 1 9 :
On Treatment Monil 2 10
| On Treatment Monih 3 3
End of Treatment 21 .

T Post-Treanaent Monti 1 117 3R%) | .
Post-Treatmant Month 2 112 I
Post-Treatment Month 3 5 :
Post-Treatment Month 3 2 .
Post-Treatment Moath 6 102 6 (3.9%)
Post-Treatment Month 7 ] .
Overall Post-Treatment 133 11 (8.3%)

All of the 13 positive samples were tested using the neutralizing assay. Two of the post-dose
samples tested were weakly positive for neutralizing antibodies. One occurred at 6 months
follow-up and the other was at 2 months follow-up.

The incidence of HAHA in CAM307 appears to be higher than previous-treated patients (8.3%
versus 1.9%). This might be due to that first line patients are less likely to be as immuno-
compromised as previous-treated patients. '

In order to assess whether development of anti-Campath antibodies had any effect on efficacy,
11 patients who were anti-Campath antibody positive were evaluated for response outcomes.
One patient was on treatment for 11 days and refused further treatment due to adverse reaction.
For the remaining ten patients, 7 showed partial response (PR) and 3 showed complete response
(CR). Ten of the eleven patients who had positive HAHA did have adverse events that were
potentially infusion-related (e.g. fever, chills) and most of these events were Grade 1 or 2. There
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appears to be no evidence of impact of the presence of HAHA on response to therapy or any
unexpected unique safety issues associated with the development of those antibodies.

2.3.1.2. CDJ2 expression:

Analyses have been performed to evaluate whether there is any relationship between CD52
expression measured at the protocol specified time points and patients’ date of relapse or
progression. These analyses also included date of death as well as progression, but this applied to
only one patient in each arm who died in the absence of documented progression and for whom
CD52 data were available within the specified time frames.

Table 2 shows a summary of patients for whom CD52 data were available at or around the time
of progression. Overall, 283 patients who received treatments had at least one CD52 assessment,
with 139 in the Campath arm. In order to asscss the cxpression of CD52 at or ncar the time of
relapse or disease progression, analyses were performed for CD52 expression where data were
available within + 30 days of relapse or progression or -30 days of death, as well as from 30 days

- prior to progression or death to any time post-progression.

Table 2. Summary of CD52 Data (CAM307)

Campath Chiloranbucil

Category {N=147) (N=147)
Number of Patients Who Had At Least One 139 (94.6%) 144 (98.0%)
Number of Rai I-IV Patients that Progressed 82 (35.8%) 109 (74.1%)
{IRRP) ar Died
Patients who had CD352 measurement 31(21.1%) 75{31.0%)
within +/- 30 days of Progression or Death
Patients who had CD52 measurement 43(203%) | 83(56.3%)
within +7- 60 days d’ngeﬁs_A ion or Death
Patients who had CD352 measurement on 44 (25.9%) 81(35.1%)
~-30 days to any tite after date of progression or
dentir -
Patients who had CD352 measurement on or 20 (13.6%) 33 (36.1%;
within 30 days of progression or death -
Patients who had CD32 measurement culy after | 24 (16.3%) 28 (19.0%)
30 days of progression or death

Table 3 shows a summary of the percent of CD52 expression on tumor cells measured around the
time of progression or death.
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Table 3. Summary of CD52 Tumor Cells Measured Around Time of Progression or Death

Campath Chlorambucil
| Statistics : 4 (N=147) (N=147)
Nuniber of progressions (IRRP) or death due to any 82 (100.0%) 109 (100.0%)
cause?
%CD352 tumor cells (10%L) measured within £30 days of progression or -30 days of death
N 31 75
Mean (SD) - 98.3(6.36) 90.9 (0.23)
Median ' 100.0 100.0
Range : 70,100 | 90,100 |
Q1,03 100.0, 100.0 100.0, 100.0

% CD5T tumor cells (IG‘IL) measured within 30 days m'ior to progression or death or any
time after progression v

N 44 81
Meag (SD) 088 (5.37) 99.8(1.12)
Median 100.0 100.0
Range - 70, 100 92,100
QL Q3 100.0, 100.0 100.0, 100.0

In patients treated with Campath for whom data were available within +/- 30 days of progression
(n=31), the median CD52 expression was 100%. For patients for whom CD52 expression data

. .. were available from 30.days prior to any time after progression yielded similar results; the —
median remained at 100%. Of these 44 patients, only 2 ha<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>