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Study Abstract

TITLE

An Open-label, Phase 1/2 Study of MEDI-551, a Humanized Monoclonal Antibody Directed Against CD19,
in Adult Subjects With Relapsed or Refractory Advanced B-cell Malignancies

OBJECTIVES
Primary Objectives:
Arm A (MEDI-551 monotherapy in advanced B-cell malignancies)

*  To determine the maximum tolerated dose (MTD) or optimal biologic dose (OBD) of MEDI-551 in
subjects with relapsed or refractory advanced B-cell malignancies (chronic lymphocytic leukemia [CLL],
including small lymphocytic lymphoma [SLL], diffuse large B-cell lymphoma [DLBCL], and follicular
lymphoma [FL])

*  To determine the preliminary safety profile of MEDI-551

Arm B (MEDI-551 monotherapy in CLL)

Dose Escalation

*  To determine the MTD or highest protocol-defined dose of MEDI-551 in the absence of exceeding the
MTD in subjects with relapsed or rituximab-refractory CLL (defined as those with less than a partial
response [PR] or progression within 6 months after completing therapy with rituximab)

Dose Expansion

»  To evaluate further the safety and tolerability of MEDI-551 at the dose selected in the dose-escalation
phase in subjects with relapsed or rituximab-refractory CLL

* To evaluate the clinical activity of MEDI-551 at the dose selected in the dose-escalation phase in subjects
with relapsed or rituximab-refractory CLL

Arm C (MEDI-551 combined with rituximab in aggressive lymphoma)
Dose Escalation

*  To determine the safety and tolerability of MEDI-551 in combination with rituximab at the MTD or the
highest protocol-defined dose in the absence of exceeding the MTD in subjects with aggressive
lymphomas

Dose Expansion

*  To evaluate further the safety and tolerability of MEDI-551 at the dose selected in the dose-escalation
phase in combination with rituximab in subjects with aggressive lymphomas

*  To evaluate the clinical activity of MEDI-551 at the dose selected in the dose-escalation phase in
combination with rituximab in relapsed and rituximab-refractory population (defined as those with less
than a PR or progression within 6 months after completing therapy with rituximab)

Arm D (MEDI-551 monotherapy in any anti-CD20-refractory aggressive lymphoma)

»  To evaluate the clinical activity of MEDI-551 in subjects with any anti-CD20-refractory aggressive
lymphomas (defined as any subject with less than a PR to any prior anti-CD20-based therapy or
progression within 6 months after completing therapy with any anti-CD20-based regimen, including
maintenance rituximab)

Secondary Objectives:

Arm A

*  To determine the preliminary efficacy profile of MEDI-551 in subjects with advanced B-cell malignancies
(CLL [including SLL], DLBCL, and FL)

*  To determine the pharmacokinetics (PK) of MEDI-551 in subjects with advanced B-cell malignancies

*  To determine the effect of treatment with MEDI-551 on circulating lymphocyte populations and
immunoglobulin (Ig) levels, including time to recovery after treatment
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*  To determine the immunogenicity (IM) of MEDI-551 in subjects with advanced B-cell malignancies
Arm B

*  To evaluate the PK and IM of MEDI-551 at doses studied in subjects with relapsed or rituximab-
refractory CLL

*  To evaluate the effect of therapy on the B-lymphocyte level in peripheral blood, including time to
recovery of B-lymphocyte level

Arm C

*  To evaluate the PK and IM of MEDI-551 when administered in combination with rituximab in subjects
with aggressive lymphomas

*  To evaluate the effect of therapy on the B-lymphocyte level in peripheral blood, including time to
recovery of B-lymphocyte level

Arm D

*  To determine the safety and tolerability of MEDI-551 in subjects with any anti-CD20-refractory
aggressive lymphomas

*  To evaluate the PK and IM of MEDI-551

*  To evaluate the effect of therapy on the B-lymphocyte level in peripheral blood, including time to
recovery of B-lymphocyte level

Exploratory Objective:

Arm B
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STUDY DESIGN

This is a Phase 1/2, multicenter, international, open-label, dose-escalation and expanded cohort study to
evaluate the safety, tolerability, and potential antitumor activity of MEDI-551 as single agent or in
combination with rituximab in adult subjects with advanced B- cell malignancies. The study design of Arm A
comprises a dose-escalation phase followed by a dose-expansion phase in subjects with advanced B-cell
malignancies receiving single-agent MEDI-551. This study arm included participants from 21 investigational
sites in the United States (US), Canada, and European Union (EU). As of Version 10.0 of the protocol, the
study design also includes dose escalation and expansion in subjects with CLL receiving single-agent
MEDI-551 (Arm B), and dose escalation and expansion in subjects with aggressive lymphoma receiving
MEDI-551 combined with rituximab (Arm C). As of Version 11.0 of the protocol, the study design also
includes subjects with any anti-CD20-refractory aggressive lymphoma receiving single-agent MEDI-551
(Arm D). Arms B, C, and D were to include participants from 20 investigational sites in the US and 10 to

15 sites in the EU.

Enrollment in the study was closed as of 30Sep2015. As of 19Jan2017, 9 subjects remain on treatment; all
have completed at least 1 year of treatment. All subjects who are currently receiving MEDI-551 treatment
may continue to receive MEDI-551 until disease progression, unacceptable toxicity, complete response (CR),
withdrawal of consent, or another reason to discontinue therapy intervenes. Subjects who achieve CR
(complete response) may receive 2 additional cycles at the same dose prior to EOT (End of Treatment). A
simplified schedule of evaluations focused on safety will be used. Safety follow-up assessments will be
conducted at the EOT Visit (defined as the last day of the last cycle of investigational product administration)
as well as at the 90-Day Post Last Dose Visit, which will serve as the End of Study Visit. Long-term follow-up
for progression-free survival and overall survival will not be performed following implementation of Version
13.0.

Arm A

Enrollment in the dose-escalation and expansion phases of Arm A is complete. Protocol Version 4.0 was
amended to make the study population for dose-escalation inclusive of subjects with FL, multiple myeloma
(MM), CLL, or DLBCL. Dose escalation in Arm A began in subjects with FL. or MM per protocol

Versions 1.0 through 4.0. Subjects were enrolled into the first 2 cohorts under these versions of the protocol.
Starting with Version 5.0 of the protocol, enrollment in dose-escalation Cohorts 3 and higher was open to
subjects with the following advanced B-cell malignancies: FL, MM, CLL, or DLBCL. Subjects in Cohorts 1
and 2 continued to follow the protocol Version 4.0 dose schedule of 0.5 mg/kg (Cohort 1) or 1 mg/kg (Cohort
2) MEDI-551 administered intravenously (IV) once every week in 4-week cycles. Subjects enrolled in Cohorts
3 and higher received 2, 4, 8, or 12 mg/kg MEDI-551 (Cohorts 3 to 6, respectively) IV once per week on Days
1 and 8 of Cycle 1 (loading doses) and then once every 28 days at the start of each subsequent cycle. As per
Cohorts 1 and 2, dosing in Cohorts 3 and higher followed a standard 3+3 dose-escalation scheme. Subjects in
Arm A were not to receive a MEDI-551 dose greater than 12 mg/kg. No intrasubject dose escalation was
allowed.

A total of approximately 18 to 36 evaluable subjects were required for the dose-escalation phase; 26 were
enrolled. Subjects were considered evaluable if they received at least 1 full cycle (4 doses for Cohorts 1 and 2;
2 doses for Cohorts 3 to 6) of MEDI-551 and completed the safety follow-up through the dose-limiting
toxicity (DLT) evaluation period, or experienced any DLT. Non-evaluable subjects were to be replaced in the
same dose cohort. Dose escalation continued until the MTD (if < 12 mg/kg), the 12-mg/kg maximum dose, or
a lower dose (optimum biological dose or the OBD) was reached.

Following determination of the MTD or OBD, approximately 60 subjects total, 20 subjects each with FL,
CLL, or DLBCL, were to be enrolled in the expansion phase of Arm A to determine the preliminary efficacy
profile of MEDI-551 in the treatment of advanced B-cell malignancies. A total of 69 subjects (24 CLL,

21 DLBCL, 23 FL, and 1 MM) were enrolled. Under previous versions of the protocol, the expansion phase
was to also include 20 subjects with MM. Enrollment of subjects with MM into the expansion phase was
discontinued based on data from this study and recent nonclinical studies suggesting a lack of activity in the
advanced/refractory MM setting. As of Version 8.0 of the protocol (and following enrollment of

1 MM subject), subjects with MM were not to be enrolled. Subjects in the expansion phase were treated on
Days 1 and 8 of Cycle 1 (loading doses) and then once every 28 days at the start of each subsequent cycle at
the maximum dose tested in the dose-escalation phase, 12 mg/kg or OBD as determined in the dose escalation
phase.
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A preplanned interim safety analysis, as defined in the statistical analysis plan, was undertaken after reaching
the maximum dose in the escalation phase to examine treatment effects on key safety endpoints. The analysis
was performed and the protocol was amended (Version 7.0) to include the results of the analysis. An MTD or
OBD was not identified in the dose-escalation phase of Arm A, so the maximum dose of 12 mg/kg was used
for the expansion phase of this arm. Different dose levels or dosing schedules could be evaluated in the
expansion phase if all available safety, PK, pharmacodynamic, and efficacy data suggested that evaluation of
different dose levels, dosing schedules and/or duration of treatment would be beneficial.

All subjects who are currently receiving MEDI-551 treatment may continue to receive MEDI-551 until disease
progression, unacceptable toxicity, CR, withdrawal of consent, or another reason to discontinue therapy
intervenes. Subjects who achieve CR may receive 2 additional cycles at the same dose prior to EOT. Once
Version 13.0 is in effect, re-treatment will not be available for subjects who achieve a CR and subsequently
relapse while off treatment. Prior to Version 13.0, the US Food and Drug Administration was to be consulted
concerning the possibility of additional treatment with MEDI-551 for subjects within the US and US subjects
enrolled in Arm A could have been retreated at the 12-mg/kg dose at the discretion of the investigator and after
discussion with the sponsor. Non-US subjects in Arm A were not to be retreated with MEDI-551 on
subsequent relapse.

Safety follow-up assessments will be conducted at the EOT Visit (defined as the last day of the last cycle of
investigational product administration) as well as at the 90-Day Post Last Dose Visit (defined as 90 days after
the last dose of MEDI-55), which will serve as the End of Study Visit. In addition, prior to implementation of
Version 13.0, all subjects were followed for disease evaluation every 3 months after the 90-Day Post Last
Dose Visit until disease progression, death, initiation of alternative therapy, withdrawal of consent, or end of
study and for survival every 3 months until death, withdrawal of consent, or end of the study. Once Version
13.0 is in effect, all subjects who have completed treatment and safety follow-up will be considered to have
completed the study.

Arm B

Enrollment in Arm B is complete. Based on evaluation of the PK data in CLL subjects (n = 26) from Arm A,
there appeared to be lack of full exposure and numerically lower response rate compared to non-CLL subjects
using the monthly dosing regimen at the highest dose evaluated (ie, 12 mg/kg). This arm of the study
evaluated further dose escalation in CLL subjects utilizing a new schema, designed to saturate the potential B-
cell sink, achieve full exposure, and maximize clinical activity, by employing weekly dosing of MEDI-551 for
4 weeks during Cycle 1 and then monthly dosing on Day 1 of each subsequent 28-day cycle to determine the
MTD or the highest protocol-defined dose in the absence of exceeding the MTD, which would be evaluated
subsequently in a dose-expansion phase. To further minimize infusion-related reactions at higher dose levels,
for the 24 and 48 mg/kg dose levels of MEDI-551, the initial weekly doses were to be administered over 2
days on Day | and Day 2 in Cycle 1. Subsequent doses at the 24 and 48 mg/kg dose levels were to be
administered in an identical fashion to lower dose levels (ie, weekly on Days 8, 15, and 22 in Cycle 1 and then
on Day 1 of each 28-day cycle in Cycle 2 and beyond). Note that the 48 mg/kg cohort was not enrolled.

Using a standard 3+3 design, 3 to 6 subjects with CLL were to be enrolled per cohort, starting at a dose of
6 mg/kg and escalating to 3 additional dose levels (12, 24, and 48 mg/kg) in the dose-escalation phase of this
arm. If 0 of 3 or <1 of 6 subjects treated at the previous dose level experienced a DLT, dose escalation could
continue. The MTD was defined as the dose at which no more than 1 of 6 subjects experienced a DLT during
Cycle 1. No intra-subject dose escalation was allowed. Subjects were considered evaluable for a DLT if they
completed the first cycle of therapy or discontinued therapy during Cycle 1 due to a DLT. Nonevaluable
subjects would be replaced in the same dose cohort. A total of up to 24 subjects were to be enrolled in the
dose-escalation portion of this arm. Dose escalation was permitted after all investigators reviewed the
available data and unanimously agreed during a data review meeting to proceed with enrollment into the next
cohort. The outcome from this meeting was documented in writing and shared with all participating sites.

Once an MTD was identified or the maximum planned dose not exceeding the MTD was reached, additional
CLL subjects were to be enrolled at the selected dose in the dose-expansion phase to ensure a total of

26 efficacy evaluable subjects were available for analysis after completing one post-treatment disease
evaluation. The dose-expansion phase was to include subjects treated at the MTD or maximum planned dose
enrolled in the dose-escalation phase of this arm.

Based on emerging PK and pharmacodynamic data, a dose of 12 mg/kg, administered weekly during Cycle 1
and then monthly in subsequent cycles, was determined to be sufficient to saturate the B-cell sink and achieve
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full exposure. A single subject was enrolled in the 24 mg/kg cohort; at the sponsor’s discretion and not due to
any safety issues, no further dose-escalation was conducted and Arm B dose-expansion was not conducted.
The MTD was not reached.

Arm C

Enrollment in Arm C is complete. Given the high unmet medical need in patients with multiply relapsed
aggressive lymphoma, the synergistic activity observed in preclinical studies with MEDI-551 and rituximab,
as well as the promising clinical activity seen with other dual monoclonal antibody (MAb) combinations in
patients with B-cell malignancies, this arm of the study evaluated the safety and efficacy of MEDI-551 in
combination with rituximab in subjects with aggressive lymphoma (relapsed or refractory DLBCL, Grade 3b
FL, FL transforming to DLBCL and mantle cell lymphoma [MCL]). Using a standard 3+3 design, 3 to 6
subjects with aggressive non-Hodgkin lymphoma (NHL) were enrolled per cohort in the dose-escalation
portion of this arm, starting at a MEDI-551 dose of 8§ mg/kg and escalating to 12 mg/kg. This population
received 8 mg/kg of MEDI-551 on Days 2 and 8 of Cycle 1 and Day 1 of Cycle 2, and beyond in 28-day
cycles along with weekly rituximab for 8 weeks beginning on Day 1 of Cycle 1. Dose escalation continued to
12 mg/kg if 0 of 3 or <_1 of 6 subjects treated at the lower dose experienced a DLT. The MTD was defined as
the dose at which no more than 1 of 6 subjects experienced a DLT. No intrasubject dose escalation was
allowed. Subjects were considered evaluable for a DLT if they completed the first cycle of therapy or
discontinued therapy during Cycle 1 due to a DLT. Nonevaluable subjects were to be replaced in the same
dose cohort. A total of up to 12 subjects were to be enrolled in the dose-escalation portion of this arm of the
study. Dose escalation was permitted after all investigators reviewed the available data during a data review
meeting and unanimously agreed to proceed with enrollment into the next cohort. The outcome from this
meeting was documented in writing and shared with all participating sites.

Once an MTD was identified or the maximum planned dose not exceeding the MTD was reached, additional
subjects would be enrolled and treated at the selected dose of MEDI-551 in combination with rituximab in the
dose-expansion portion of this arm to ensure a total sample size of 26 efficacy evaluable subjects were
available for analysis after completing one post-treatment disease evaluation. The 26 subjects were to include
subjects treated at the selected dose during the dose-escalation portion of this arm.

The maximum planned dose of 12 mg/kg was evaluated and MTD was not reached. Further enrollment was
halted at the sponsor’s discretion (and not due to any safety issues) after enrollment of 19 subjects (3 in the 8
mg/kg MEDI-551 cohort and 16 subjects who received 12 mg/kg MEDI-551). Of the 19 subjects there were
only 7 responders, and there was approximately a 13% probability of meeting the protocol-specified target
response rate of 50%.

Subjects in Arm C were stratified by their responsiveness to any prior anti-CD20-based therapy with the
option of ensuring a minimum number of 7 subjects who were refractory to any anti-CD20-based therapies
were enrolled if clinical data from Arm D or emerging preclinical data suggested that the combination of anti-
CD20 and anti-CD19 therapies improve response in this subpopulation.

Arm D

Enrollment in Arm D is complete. Given the high unmet medical need in patients with refractory aggressive
lymphoma and in light of preservation of CD19 expression on the surface of these malignant cells, MEDI-551
may represent a salvage therapy option for anti-CD20-refractory patients. With evidence of clinical activity
and safety of MEDI-551 established in an unselected relapsed refractory lymphoma population (Arm A), Arm
D was added to investigate MEDI-551 in the anti-CD20-refractory population. Arm D evaluated the efficacy
of MEDI-551 in subjects with any anti-CD20-refractory aggressive lymphoma (refractory DLBCL,

Grade 3b FL, FL transforming to DLBCL, and MCL).

Since the safety and tolerability of the 12-mg/kg dose of MEDI-551 had been verified in Arm A,
approximately 26 subjects with any anti-CD20-refractory disease were to be enrolled and treated with single-
agent MEDI-551 at the dose and schedule used in the expansion cohort of Arm A (ie, 12 mg/kg of MEDI-551
on Days 1 and 8 of Cycle 1, and on Day 1 of Cycle 2 and beyond in 28-day cycles).

Further enrollment was halted at the sponsor’s discretion (and not due to any safety issues) after enrollment of
16 subjects. Of the 16 subjects there were only 3 responders, and there was approximately a 1% probability of
meeting the protocol-specified target response rate of 50%.
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SUBJECT POPULATION

The subjects in this study are adults with relapsed or refractory B-cell malignancies: CLL, including SLL,
DLBCL, FL, MCL, and transformed indolent lymphoma.
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SUMMARY OF ELIGIBILITY CRITERIA
Select Inclusion Criteria

*  Men or women at least 18 years of age or older at time of study entry
» Diagnosis
e Arm A: CLL (including SLL), DLBCL, or FL; SLL, DLBCL, and FL must be histologically
confirmed
e Arm B: Histologically-confirmed SLL or previous confirmation of B-cell CLL with a characteristic
immunophenotype by flow cytometry
e Arm C: Histologically-confirmed aggressive B-cell DLBCL, including FL transforming to DLBCL,
transformed indolent lymphoma, MCL, or Grade 3b FL, according to the World Health Organization
(WHO)/American Joint Committee on Cancer (AJCC) criteria
o Arm D: Histologically confirmed anti-CD20-refractory (defined as any subject with less than a PR to
any prior anti-CD20-based therapy or progression within 6 months after completing therapy with any
anti-CD20-based regimen, including maintenance rituximab) aggressive B-cell DLBCL, including FL
transforming to DLBCL, transformed indolent lymphoma, MCL, or Grade 3b FL according to the
WHO/AIJCC criteria
*  Evaluable/measurable disease
o Non-CLL B-cell malignancies (Arms A, C, and D):
*  Histologically-confirmed B-cell NHL (FL or DLBCL), transformed indolent lymphoma, and
MCL: Measurable disease defined as > 1 lesion > 20 mm in 1 dimension or > 15 mm in
2 dimensions as measured by conventional or high resolution (spiral) computed
tomography (CT). For Arms C and D: disease evaluable by the International Working Group
criteria (Cheson et al, 2007).
*  Baseline positron emission tomography (PET) or PET/CT scans must show positive lesions
compatible with CT-defined anatomical tumor sites (only applicable for FL, DLBCL, MCL,
transformed indolent lymphoma, and FL transforming to DLBCL)

o CLL (Arms A and B):
*  Confirmed B-cell CLL/SLL with a characteristic immunophenotype by flow cytometry, and
symptomatic disease requiring treatment
*  CT scans showing involvement of > 1 clearly demarcated lesions measuring > 1.5 cm
e  Prior therapy
°  Arm A
*  Histologically-confirmed B-cell NHL (FL or DLBCL): Relapsed from or refractory to > 1 prior

regimen containing rituximab, either alone or in combination, and not be a candidate for
hematopoietic stem cell transplant at (SCT) or bone marrow (BM) transplant

»  B-cell CLL: Relapsed from or refractory to > 2 prior lines of treatment, at least one of which
must have contained rituximab

> Arm B: Relapsed from or refractory to > 2 prior chemotherapy regimens with > 1 regimen containing
rituximab

°  Arm C: Relapsed from or refractory to > 2 prior chemotherapy regimens with > 1 regimen containing
rituximab or failed 1 prior rituximab-containing regimen and unable to tolerate additional multiagent
chemotherapy

°  Arm D: Refractory to > 1 regimen containing any anti-CD20-based therapy, including salvage
regimens and maintenance rituximab. Refractory subjects are defined as any subject with less than a
PR to any prior anti-CD20-based therapies or progressed within 6 months after completing therapy
with any anti-CD20-based regimens, including maintenance rituximab. These subjects must not be
eligible for hematopoietic SCT or BM transplant

»  Prior radiation therapy is allowed provided exposure does not exceed an area of 25% of marrow space and
occurred > 6 weeks prior to the first dose of MEDI-551 (Arm A only)

*  Karnofsky performance status > 70
» Life expectancy of > 12 weeks
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*  Adequate hematological function defined as:

o Arm A (except for CLL subjects with significant BM involvement by biopsy): hemoglobin > 9 g/dL
(> 8 g/dL for subjects who are transfusion dependent), absolute neutrophil count > 1500/mm?, and
platelet count > 75,000/mm’

°  Arms B, C, and D must meet the following criteria: hemoglobin > 8 mg/dL, absolute neutrophil count
>1000/mm’, and platelet count > 75,000/mm’. In the event of significant BM involvement, these
hematologic criteria will not be required for enrollment eligibility

*  Adequate organ function defined as:

o Aspartate aminotransferase (AST) and alanine aminotransferase (ALT) < 2 X institutional upper limit
of normal (ULN); bilirubin < 1.5 x ULN except in the case of subjects with documented Gilbert’s
disease, < 2.5 x ULN; serum creatinine < 1.5 mg/dL or a calculated creatinine clearance of
> 60 mL/min as determined by the Cockcroft-Gault equation

Select Exclusion Criteria

*  Any available standard line of therapy known to be life-prolonging or life-saving

*  Any concurrent chemotherapy, radiotherapy, immunotherapy, biologic, or hormonal therapy for treatment
of cancer

*  Receipt of any chemotherapy or small molecule targeted therapy (such as imatinib or other tyrosine kinase
inhibitors, and including any experimental therapies) or radiation therapy within 28 days or 5 half-lives,
whichever is shorter, prior to the first dose of MEDI-551

*  Receipt of any biological or immunological-based therapies (including experimental therapies) for
leukemia, lymphoma, or myeloma (including, but not limited to, MAb therapy such as rituximab, or
cancer vaccine therapies) within 28 days or 5 half-lives, whichever is shorter, prior to the first dose of

MEDI-551

*  Previous therapy directed against CD19, such as MAbs or MAb conjugates

* Live or attenuated vaccines (other than experimental cancer vaccine therapy) within 28 days prior to
receiving the first dose of MEDI-551

»  Evidence of significant active infection requiring antimicrobial, antifungal, antiparasitic, or antiviral
therapy or for which other supportive care is given

*  Autologous SCT within 12 weeks prior to study entry (Arms A and D only)
*  Prior allogeneic SCT or organ transplant (Arms A and D only)
*  Human immunodeficiency virus (HIV) positive serology or AIDS

*  Active hepatitis B as defined by seropositivity for hepatitis B surface antigen (HBsAg) or positive
hepatitis B core antibody. Subjects with hepatitis C antibody will be eligible provided that they do not
have elevated liver transaminases or other evidence of active hepatitis.

*  Ongoing > Grade 2 toxicities from previous cancer therapies unless specifically allowed in the
Inclusion/Exclusion criteria

*  Use of immunosuppressive medication other than steroids within 28 days before the first dose of
MEDI-551

*  Documented current central nervous system involvement by leukemia or lymphoma
*  Pregnancy or lactation

*  Previous medical history, or evidence, of an intercurrent illness that at the discretion of the principal
investigator may compromise the safety of the subject in the study

*  Clinically significant abnormality on electrocardiogram (ECG). The corrected QT interval (QTc,
Fridericia) must be <470 milliseconds for men and < 490 milliseconds for women (Must be confirmed by
at least 2 additional 12-lead ECGs at least 2 minutes apart such that average manually over-read QTcF
based on 3 ECGs exceeds stated thresholds)

TREATMENT

Subjects in Arms A, B, and C were treated in one of two phases: dose escalation or cohort expansion. Subjects
in Arm D were treated at the dose and schedule used in the expansion cohort of Arm A.

Arm A
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Subjects enrolled in the dose-escalation phase of Arm A were treated with 1 of 6 doses (0.5, 1, 2, 4, 8, or

12 mg/kg) of MEDI-551. Dose escalation began in subjects with FL or MM per protocol Versions 1.0 through
4.0. Under these versions of the protocol, subjects were enrolled into the first 2 cohorts. Starting with

Version 5.0 of the protocol, enrollment in Cohorts 3 and higher was open to subjects with FL., MM, CLL or
DLBCL. Subjects in Cohorts 1 and 2 received 0.5 or 1 mg/kg MEDI-551, respectively, IV once every week in
4-week cycles. Subjects enrolled in Cohorts 3 to 6 received 2, 4, 8, or 12 mg/kg MEDI-551, respectively, IV
once per week on Days 1 and 8 during Cycle 1 (loading doses) and then once every 28 days at the start of each
subsequent cycle. Subjects who do not experience a DLT or do not otherwise become ineligible to receive
MEDI-551 continue to receive MEDI-551 until CR, disease progression, toxicity, or another reason for
treatment discontinuation is observed. Subjects who achieve a CR could receive an additional 2 cycles of
MEDI-551 at the same dose prior to EOT.

Following determination of the MTD or OBD or completion of dose escalation to 12 mg/kg, approximately
80 subjects total, 20 subjects each with FL, MM, CLL, or DLBCL, were to be enrolled in the expansion phase
of Arm A. As of Version 8.0 of the protocol, and following enrollment of 1 MM subject, enrollment of
additional MM subjects was discontinued. Twenty subjects each with FL, CLL (including SLL), or DLBCL
were to be enrolled in the expansion phase. A total of 69 subjects (24 CLL, 21 DLBCL, 23 FL, and 1 MM)
were enrolled. Subjects enrolled in the expansion phase were required to have evaluable disease as described
in the inclusion criteria. Subjects in the expansion phase were treated with MEDI-551 on Days 1 and 8 of
Cycle 1 (loading doses) and then once every 28 days at the start of each subsequent cycle unless evaluation of
different schedule(s) was needed as described above. Subjects who did not complete 2 cycles of treatment for
reasons other than toxicity to MEDI-551, disease progression, or death due to disease were to be replaced until
a total of 20 subjects in each cohort were evaluable.

Arm B

During the dose-escalation phase of Arm B, MEDI-551 was administered IV at 6 mg/kg weekly for 4 weeks
during Cycle 1. For Cycle 2 and beyond, MEDI-551 6 mg/kg was administered on Day 1 of each 28-day cycle.
Subsequent sequential cohorts were to evaluate doses of 12, 24, and 48 mg/kg administered weekly for

4 weeks during Cycle 1 and then on Day 1 of each 28-day cycle starting with Cycle 2 and beyond.

To further minimize infusion-related reactions at higher dose levels in Arm B, for the 24 and 48 mg/kg dose
levels of MEDI-551, the initial weekly doses were to be administered over 2 days on Day 1 and Day 2 in
Cycle 1. Additionally, mandatory premedication against IRR was required on both Day 1 and Day 2 of Cycle
1.

1. At the 24 mg/kg dose level, MEDI-551 was administered as follows:
a. On Day 1, 12 mg/kg as an infusion over a minimum of 81 minutes
b. On Day 2, 12 mg/kg as an infusion over a minimum of 60 minutes

2. At the 48 mg/kg dose level MEDI-551 was to be administered as follows:
a. On Day 1, 12 mg/kg as an infusion over a minimum of 81 minutes

b. On Day 2, 36 mg/kg as an infusion over a minimum of 60 minutes (or over a minimum of 90 minutes
if the subject experienced an infusion reaction on Day 1)

Subsequent doses at the 24 and 48 mg/kg dose levels were to be administered in an identical fashion to lower
dose levels (ie, weekly on Days 8, 15, and 22 in Cycle 1 and then on Day 1 of each 28-day cycle in Cycle 2
and beyond).

During the dose-expansion phase of Arm B, the MTD or highest protocol-defined dose not exceeding the
MTD was to be administered IV weekly for 4 weeks during Cycle 1 and then on Day 1 of each 28-day cycle
starting with Cycle 2 and beyond.

Treatment may continue until the subject experiences unacceptable toxicity, progression of disease, reaches
CR (2 additional cycles may be given prior to EOT) or withdraws consent.

Arm C

During the dose-escalation phase of Arm C, MEDI-551 was administered IV at 8 mg/kg on Days 2 and 8 in
combination with rituximab 375 mg/m* administered IV on Days 1, 8, 15, and 22 of Cycle 1 (28-day cycle). In
Cycle 2, MEDI-551 was administered at 8 mg/kg on Day 1 and rituximab 375 mg/m® was administered on
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Days 1, 8, 15, and 22. In Cycle 3 and beyond, only MEDI-551 8 mg/kg was administered on Day | of each
28-day cycle. As the MTD was not exceeded at 8 mg/kg, the MEDI-551 dose was escalated to 12 mg/kg
administered in combination with a fixed dose of rituximab on the same schedule as noted above.

During the dose-expansion phase of Arm C, the selected MEDI-551 dose was administered IV on Days 2 and
8 in combination with rituximab 375 mg/m” administered IV on Days 1, 8, 15, and 22 of Cycle 1 (28-day
cycle). In Cycle 2, the selected dose of MEDI-551 was administered on Day 1 and rituximab 375 mg/m2 was
administered on Days 1, 8, 15, and 22. In Cycle 3 and beyond, only MEDI-551 (at the MTD or highest
protocol-defined not exceeding the MTD) was administered on Day 1 of each 28-day cycle.

Treatment may continue until the subject experiences unacceptable toxicity, disease progression, reaches CR
(2 additional cycles may be given prior to EOT) or withdraws consent.

Arm D

MEDI-551 was administered IV at 12 mg/kg on Days 1 and 8 of Cycle 1 and on Day 1 of Cycle 2 and beyond

in 28-day cycles. Treatment may continue until the subject experiences unacceptable toxicity, disease
progression, reaches CR (2 additional cycles may be given prior to EOT) or withdraws consent.
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ASSESSMENT OF ENDPOINTS

The primary endpoints of each study arm are as follows: Arm A—MTD defined as the highest dose where

< 1 out of 6 subjects experience a DLT during the DLT evaluation period or OBD, and safety of MEDI-551 in
relapsed or refractory advanced B-cell malignancies; Arms B and C—MTD defined as the highest dose where
<1 out of 6 subjects experience a DLT during Cycle 1 or highest protocol-specified dose not exceeding MTD:
DLTs, safety and tolerability, and clinical activity/efficacy of MEDI-551 as single agent in CLL or combined
with rituximab in aggressive lymphomas; and Arm D—=clinical activity/efficacy of single-agent MEDI-551 in
any anti-CD20-refractory aggressive lymphomas. MTD or OBD/highest protocol-specified dose evaluation
was based on the evaluable population for DLT during Cycle 1. The number and percentage of subjects with a
DLT will be presented by dose level, and as a group overall. Safety endpoints include assessment of adverse
events, serious adverse events, clinical laboratory evaluations, vital signs, physical examinations, and ECGs
from the first administration of MEDI-551 through 60 days post-EOT (approximately 90 days after the last
dose of MEDI-551). These assessments will be summarized for all subjects who received any MEDI-551.
Clinical activity/efficacy will be assessed using CR, duration of CR, objective response, disease control, time
to response, duration of objective response, duration of disease control, progression-free survival, and overall
survival.

The secondary endpoints of each study arm are as follows: Arm A—clinical activity/efficacy, PK, and IM of
MEDI-551 and effect of MEDI-551 on Ig levels and circulating B-lymphocyte populations; Arms B and C—
PK and IM of MEDI-551 as single agent or combined with rituximab, and effect of MEDI-551 on lymphocyte
populations, including time to recovery of lymphocyte levels; and Arm D—safety and tolerability, PK and IM
of single-agent MEDI-551, and effect of MEDI-551 on lymphocyte populations, including time to recovery of
lymphocyte levels. Efficacy in Arm A will be assessed as described above for Arms B, C, and D. Safety in
Arm D will be assessed as described above for Arms A, B, and C. The PK parameters of MEDI-551 will be
estimated using non-compartmental analysis. A population PK analysis may also be performed to obtain
additional PK parameters. Anti-MEDI-551 antibodies will be assessed and summarized descriptively by dose
cohort for each arm.

Exploratory endpoints of the study arms include the
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SAMPLE SIZE AND POWER CALCULATIONS
Arm A

For the dose-escalation phase, a minimum of 18 evaluable subjects (3 subjects each in Dose Cohort 1 through
6) or up to approximately 36 evaluable subjects (3+3 subjects per dose cohort) were required to determine the
MTD. A subject was considered evaluable for assessment of DLT if the subject received at least one full cycle
(4 doses for Cohorts 1 and 2; 2 doses for Cohorts 3 to 6) of MEDI-551 and completed the safety follow-up
through the DLT evaluation period (ie, the first 28-day cycle), or the subject experienced a DLT. Any non-
evaluable subject was to be replaced in the same dose cohort.

A total of 26 subjects were enrolled in Arm A dose-escalation.

For the dose-expansion phase, approximately 20 subjects were to be entered into each of 3 arms to determine
the preliminary efficacy profile of MEDI-551 in the treatment of advanced CLL (including SLL), DLBCL, and
FL. The primary objective of the dose-expansion phase was to determine the preliminary efficacy profile of
MEDI-551 in subjects with the advanced B-cell malignancies: CLL (including SLL), DLBCL, and FL. The
sample size estimation was based on the CR rate and exact binomial test. A total of 20 subjects per arm were
required to have approximately 80% power for testing the null hypotheses of 5% CR rate against the
alternative of 20% CR rate at a 1-sided significance level of 0.1.

A total of 69 subjects (24 CLL, 21 DLBCL, 23 FL, and 1 MM) were enrolled in Arm A dose-expansion.
Arms B and C

Dose escalation: There were 4 planned dose levels (6, 12, 24, and 48 mg/kg) for MEDI-551 in the Arm B
dose-escalation phase and 2 planned dose levels (8 and 12 mg/kg) for the Arm C dose-escalation phase. Using
a standard 3+3 design, approximately 24 to 36 subjects were to be enrolled during the dose-escalation phase in
Arms B and C depending on the observed safety profile and total number of dose levels evaluated.

A total of 7 subjects were enrolled in Arm B dose-escalation, including 1 at a dose of 24 mg/kg. The dose
escalation continued in Arm C as planned (8 mg/kg and 12 mg/kg) based on emerging PK and
pharmacodynamic data that suggested a dose of 12 mg/kg, administered weekly during Cycle 1 and then
monthly in subsequent cycles, was determined to be sufficient to saturate the B-cell sink and achieve full
exposure. At the sponsor’s discretion and not due to any safety issues, no further dose-escalation was
conducted. The MTD was not reached and dose expansion was not conducted in Arm B.

Dose expansion: A sample size of 26 subjects was planned for each dose-expansion cohort in Arms B and C.
Given an expected response rate of 50% for both cohorts, this would provide 80% power at a significance
level of 0.20 (2-sided) to exclude the historical response rate of 30%, and associated 80% confidence intervals
for the response rate would have a precision of + 13%. The 30% historical response rate was selected for both
Arms B and C expansion cohorts based on the following reported data:

* Inrelapsed CLL patients, objective response rates between 15% and 30% were reported for rituximab
monotherapy (O’Brien et al, 2001; Mavromatis and Cheson, 2003).

» In DLBCL patients with 2 prior lines of therapy, response rates were only about 30% with single-agent
rituximab (Coiffier et al, 1998; Wang et al, 2013; Churpek et al, 2013).

A total of 19 subjects were enrolled in Arm C. Of these 19 subjects there were only 7 responders, and there
was about a 13% probability of meeting the protocol-specified target response rate of 50%; further enrollment
to Arm C was therefore halted at the sponsor’s discretion. The MTD was not reached and enrollment in Arm
C was discontinued prior to dose expansion at the sponsor’s discretion and not due to any safety issues.

Arm D

A sample size of approximately 26 subjects was planned for Arm D. Given an expected response rate of 50%
for this cohort, this would provide 80% power at a significance level of 0.20 (2-sided) to exclude the historical
response rate of 30% (Zinzani et al, 2013; Witzig et al, 2011), and associated 80% confidence intervals for the
response rate would have a precision of = 13%.

A total of 16 subjects were enrolled in Arm D. Of these 16 subjects there were only 3 responders, and there
was about a 1% probability of meeting the protocol-specified target response rate of 50%; further enrollment
was therefore halted at the sponsor’s discretion and not due to any safety issues.
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1 INTRODUCTION
1.1 Disease Background

CD19 Function and Expression

Cluster of differentiation (CD) 19 is a B-cell-restricted transmembrane protein member of the
immunoglobulin (Ig) superfamily encoded by the CD/9 gene (Cooper et al, 2004). This cell

surface antigen is first expressed by early pre-B cells from the time of heavy chain
rearrangement and is down-regulated during terminal differentiation into plasma

cells (Nadler et al, 1983). CD19 is a component of the B-cell receptor (BCR)

complex and controls the signaling threshold for B-cell development and humoral immunity
(Sato et al, 1995; Sato et al, 1997). Knockout mice lacking CD19 do not show defective
B-cell development within the bone marrow (BM), but have reduced B-cell numbers in

peripheral lymphoid organs and reduced serum Ig levels (Engel et al, 1995). Conversely,

mice overexpressing CD19 within the B-cell compartment have a defect in early B-cell
development in the BM, an increased response of B cells to mitogens, and elevated levels of
serum Igs (Engel et al, 1995). CD19 is not expressed on hematopoietic stem cells or B cells
before the pro-B-cell stage (Nadler et al, 1983; Loken et al, 1987).

Expression of CD19 in B-cell leukemias and lymphomas is widespread. CD19 is expressed
in chronic lymphocytic leukemia (CLL), acute lymphocytic leukemia (ALL), and B-cell
non-Hodgkin lymphoma (NHL) (Uckun et al, 1988; D’Arena et al, 2000; Ginaldi et al, 1998;
Anderson et al, 1984). Histologically, the vast majority of NHL subtypes are

derived from B cells and express common B-cell antigens such as CD19, CD20, and CD22
(Armitage and Weisenburger, 1998; The International Non-Hodgkin’s Lymphoma

Prognostic Factors Project, 1993; Harris et al, 1994; Masir et al, 2006). Compared to CD20,
which is also expressed in multiple B-cell malignancies, CD19 is expressed at lower levels,

but on a broader range of B cells; CD19 expression occurs earlier during B-cell
development and continues for longer than does CD20 expression (Cooper et al 2004;

D’Arena et al, 2000). In multiple myeloma (MM), CD19 is not expressed on malignant

plasma cells, but an increasing population of CD19-positive cells appears following
chemotherapy (Rasmussen et al, 2002; Bergsagel et al, 1995; Kiel et al, 1999). It is thought
that this CD19-positive population represents a stem cell population that is resistant to
available chemotherapies (Huff and Matsui, 2008).
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Treatment of B-cell Malignancies

Treatment of B-cell CLL and NHL, the largest groups of hematologic malignancies, relies
primarily on a combination of chemotherapy and biotherapy based on the monoclonal
antibody (MADb) rituximab, directed against CD20 (Robak, 2007). While many patients
achieve long-lasting remissions with this combination in both CLL and NHL, patients whose

disease progresses after treatment with rituximab and/or commonly used chemotherapies
have few effective options (Robak, 2007; Coiffier, Sep2005; Coiffier, Mar2005). With each

subsequent treatment, the duration of remission usually becomes shorter and, eventually,

most CLL and NHL patients die from their disease (Hennessy et al, 2004). Once patients

become refractory to rituximab (ie, achieve less than partial response [PR] or relapse within
6 months of rituximab therapy), limited biologic agents are available as adjunctive treatment
to chemotherapy. While treatment with ofatumumab, an anti-CD20 MAD, has resulted in an
objective response rate (ORR) of approximately 58% in CLL patients, there are currently no
approved agents for NHL patients (Wierda et al, 2010). Furthermore, it is unclear whether

ofatumumab offers similar activity in CLL patients considered to be rituximab refractory.
Therefore, an unmet medical need exists for patients who have relapsed or refractory NHL or
CLL that is no longer responsive to rituximab or chemotherapy. The broad expression profile
of CD19 on B-cell malignancies, including ALL, CLL, and NHL, makes this an attractive
target both for patients in whom therapy with rituximab has failed and as a potential first-line
treatment (Uckun et al, 1988). In MM, patients who are not candidates for a stem cell

transplant (SCT) can achieve durable remissions with first-line chemotherapeutic regimens

(San Miguel et al, 2008), but nearly all patients will eventually relapse and require
subsequent therapy (Richardson et al, 2003). As with other B-cell malignancies,

in MM, subsequent lines of therapy have a lower effectiveness and shorter duration
(Richardson et al, 2003). Multiple myeloma patients who have received multiple lines of

therapy likely have higher percentages of CD19-expressing cells (Matsui et al, 2008) and,

because this may represent a stem cell population that is resistant to available
chemotherapies, these patients have an unmet medical need.

1.2 Description of MEDI-551

The following sections provide a brief description of MEDI-551. Refer to the current
Investigator’s Brochure for details.

MEDI-551 Pharmacology

MEDI-551 is a humanized IgG1 kappa MAb directed against human CD19 (huCD19).
Affinity maturation of the parental humanized antibody 3649 resulted in antibody 16C4,

T



MedImmune Protocol MI-CP204
MEDI-551 01Jun2017 Version 13.0, Final

which has superior binding characteristics. MEDI-551 is generated by expression of MAb
16C4 in a fucosyltransferase-deficient Chinese hamster ovary (CHO) producer cell line
(BioWa Potelligent® Technology) generating a homogeneously afucosylated antibody with
enhanced antibody-dependent cellular cytotoxicity (ADCC). MEDI-551 shows potent in vitro
ADCC against multiple B-cell leukemia and lymphoma cell lines, as well as patient-derived
CLL and ALL cells. MEDI-551 efficiently depletes blood and tissue B cells in huCD19
transgenic (Tg) mice and has antitumor activity in severe combined immunodeficiency
mouse models of human B-cell leukemia, lymphoma, and MM. MEDI-551 does not bind
CD20, and thus activity of MEDI-551 should be independent of activity of rituximab or other
CD20-targeted therapies. MEDI-551 is expected to selectively target B cells, with antitumor
activity in a variety of B-cell-derived malignancies.

1.3 Nonclinical Experience with MEDI-551

MEDI-551 Toxicology

A pharmacologically relevant Tg animal model, huCD19 Tg mouse, was developed and used
to evaluate the potential toxicity of MEDI-551 in animals. Because MEDI-551 binds neither

rodent nor non-human primate CD19, these standard toxicology models were not considered
pharmacologically relevant, and the Tg model was used instead.

The Tg model expresses huCD19 in a murine C57BL6 genetic background under the control
of human regulatory elements, resulting in huCD19 expression that is restricted to B-lineage
cells as it is in humans (Zhou et al, 1994; Yazawa et al, 2005). MEDI-551 binds to and
depletes huCD19+ B cells in these huCD19 Tg mice with a similar affinity and by the same
mechanism of action as is expected in humans. Nonclinical toxicology studies with this

model demonstrated that there were no adverse effects after either a single dose (up to

50 mg/kg), 5 weekly doses (up to 36.6 mg/kg), or 13 or 26 weekly doses (up to 30 mg/kg).
The only findings in these toxicology studies were related to the pharmacologic action of
B-cell depletion. The time to recovery of B cells appears to be dose dependent. An additional
study to investigate subcutaneous (SC) dosing (13 weekly SC or intravenous [IV] doses up to
30 mg/kg) was recently conducted and an increased incidence of background
bronchioloalveolar adenomas (benign) was noted in the 30-mg/kg IV group at the recovery
necropsy. Given that this finding is isolated to this study and was not observed in the longer
26-week chronic toxicity study at the same dose, the relevance to overall risk assessment for
patients is unknown. In addition, MEDI-551 was evaluated in an embryofetal development
study in huCD19 Tg mice. The only adverse findings in the study were treatment-related

reduction in fertility index and the number of mice that were pregnant or in cohabitation.
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Importantly, MEDI-551 had no impact on embryofetal development. Treatment with
MEDI-551 resulted in expected pharmacologic depletion of total B lymphocytes in
peripheral blood of adult mice. In fetal livers, the site of B-cell development in mice, there
was a dramatic difference in huCD19+ B cells between progeny of dosed mice and vehicle-
treated mice. Overall, the results suggest that MEDI-551 crosses the placenta and depletes
B cells. An additional study to evaluate the recovery of B cells in infants from treated mice,
as well as an assessment of immune function in these infants, will be performed at a future
date.

Maximum Dose Selection

Nonclinical studies were conducted with normal donor peripheral blood mononuclear cells to
predict the 90% effective concentration (ECyg) for ADCC. Other studies were conducted to
assess the binding affinity (dissociation constant [Kd]) of MEDI-551 to CD19-expressing
cells. Serum MEDI-551 concentrations were simulated for the planned doses and compared
to the determined ECqy for ADCC and Kd. It was determined that a dose beyond 12 mg/kg
MEDI-551 is unlikely to result in added pharmacologic activity and clinical benefit. At

12 mg/kg, MEDI-551 levels in subjects are projected to be far in excess of the in vitro ECy
and Kd for binding to the target (CD19).

Review of pharmacokinetic (PK) results for each histology enrolled in Arm A suggested that
unlike follicular lymphoma (FL) and diffuse large B-cell lymphoma (DLBCL) subjects, CLL
subjects had limited exposure due to a large B-cell sink even at the highest dose tested (12
mg/kg). Lack of saturation of the B-cell sink may have limited the clinical activity of MEDI-
551 noted in CLL subjects. Consequently, Arm B will explore higher doses of MEDI-551
and a more frequent dosing schedule to determine if saturation of the B-cell sink may be

maximized.

1.4 Clinical Experience with MEDI-551

The clinical development of MEDI-551 is ongoing in subjects with B-cell malignancies,
systemic scleroderma, relapsing/remitting multiple sclerosis, and neuromyelitis optica
(NMO) and NMO spectrum disorders. There are 5 clinical studies of MEDI-551, including
MI-CP204, in subjects with B-cell malignancies; these studies are described below, based on
a data cutoff date of 31Mar2015.

In the current Phase 1/2 study, MI-CP204, enrollment in the dose-escalation and expansion
phases in adult subjects with relapsed and refractory advanced B-cell malignancies (CLL,
DLBCL, FL, or MM) has been completed (enrollment of MM subjects was discontinued
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after the start of the dose-expansion phase due to lack of activity based on nonclinical and
preliminary clinical data). Subjects in the dose-escalation phase received MEDI-551 at doses
0of 0.5, 1, 2,4, 8, or 12 mg/kg (3 to 6 subjects per dose cohort), or 12 mg/kg (a total of

75 subjects in the combined dose-escalation and dose-expansion portions of this arm of the
study received 12 mg/kg). Two dose-limiting toxicities (DLTs) were reported as infusion-
related reactions; one occurred at the 4 mg/kg cohort and the other at 12 mg/kg dose level.
The protocol was amended to add 3 arms to the study: Arm B applies dose escalation to
determine the maximum tolerated dose (MTD) or maximum dose that will saturate the B-cell
sink in subjects with CLL; Arm C combines rituximab and MEDI-551 in treating subjects
with aggressive lymphomas; and Arm D assesses the activity of MEDI-551 monotherapy in
subjects with anti-CD20- refractory aggressive lymphomas. The protocol was further
amended to include mandatory steroid prophylaxis and graded infusions consistent with
Studies CD-ON-MEDI-551-1019 and CD-ON-MEDI-551-1088 (see below). A total of 111
subjects have been treated with MEDI-551 in MI-CP204. The most commonly reported
adverse events (AE) (> 20% of subjects) were infusion-related reaction, fatigue, cough, and
nausea. The most commonly reported related AEs (in > 5% of subjects in the overall study
population) were infusion-related reaction, nausea, neutropenia, fatigue, and vomiting.
Deaths were reported for 27 of 111 (24.3%) subjects in MI-CP204. Progressive disease (PD)
was the most common cause. All 27 deaths were considered unrelated to MEDI-551.
Twenty-eight subjects (25.2%) in MI-CP204 experienced serious adverse events (SAEs);
SAEs were noted in every dose cohort except the 2 dose cohorts in Arm B (6 mg/kg or 12
mg/kg every week for 4 weeks, then every 4 weeks, N = 6 for the combined cohorts). In
Study MI-CP204, mean serum MEDI-551 PK concentration-time profiles following IV
administration declined in a bi-exponential manner, with an initial rapid distribution followed
by a slower elimination phase. In general, MEDI-551 PK was dose proportional between

0.5 and 12 mg/kg following the first dose. Thirty of 111 subjects (27.0 %) in MI-CP204
experienced objective response (OR), defined as complete response (CR) or partial response
(PR). Three subjects, 2 subjects who achieved CR and 1 subject who achieved a very good
PR, were retreated following relapse.

Study D2850C00001, sponsored by AstraZeneca Japan, is a Phase 1, open-label, dose-
escalation study of MEDI-551 in adult Japanese subjects with advanced B-cell malignancies.
Twenty subjects were enrolled and have received doses of 2, 4, 8, or 12 mg/kg. The AEs
most commonly reported (in > 15% of subjects) were infusion-related reaction (IRR),
hypertriglyceridemia, white blood cell (WBC) count decreased, leukopenia, nasopharyngitis,
lymphocyte count decreased, neutrophil count decreased, and rash. Following Cohort 1,
premedication with non-steroidal agents and antihistamines was permitted. After Grade 3
infusion-related reactions occurred in Cohort 2, premedication with steroids was also
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permitted if a subject had experienced infusion reactions with other drugs, had rapid bulky
tumor growth, high cytokine levels, and/or CLL. Two DLTs of infusion-related reaction
occurred at the 12 mg/kg dose; hence the MTD was determined to be 8 mg/kg in this
population.

Two Phase 2 clinical studies are evaluating MEDI-551 for the treatment of B-cell
malignancies. Study CD-ON-MEDI-551-1019, which is closed to enrollment but still
ongoing, is a Phase 2, multicenter, international, randomized, 3-arm, active-control, open
label study evaluating the antitumor activity, safety, tolerability, immunogenicity (IM),
pharmacokinetics (PK), and pharmacodynamics of MEDI-551 when used in combination
with bendamustine versus rituximab in combination with bendamustine in adult subjects with
progressive CLL (also known as relapsed or refractory CLL). A total of 150 subjects have
been treated with one of 3 regimens: MEDI-551 2 mg/kg, MEDI-551 4 mg/kg, or rituximab,
each in combination with bendamustine. A total of 90 subjects have been treated with
MEDI-551. The most common AEs reported in the combined MEDI-551 groups (in > 20%
of subjects) were infusion-related reaction, nausea, fatigue, neutropenia, pyrexia, cough, and
constipation. The most common AEs (in > 10%) of subjects in the combined MEDI-551
groups judged related to MEDI-551 were infusion-related reaction, nausea, neutropenia,
fatigue, chills, and vomiting. Deaths were reported for 18 of 90 subjects (20.0%) who
received MEDI-551 in CD-ON-MEDI-551-1019 (6 of 33 subjects [18.2%] in the 2 mg/kg
group and 12 of 57 subjects [21.1%] in the 4 mg/kg group) and in 6 of 60 subjects (10.0%) in
the rituximab + bendamustine group. All except for 1 of the deaths (4 mg/kg MEDI-551 +
bendamustine group) were considered not related to study drug. Thirty-five of 90 subjects
(38.9%) in the combined MEDI-551 groups and 19 of 60 subjects (31.7%) in the rituximab
group experienced SAEs. The SAE of infusion-related reaction occurred more frequently in
the combined MEDI-551 groups (10 of 90 subjects [11.1%]) than in the rituximab group

(1 of 60 subjects [1.7%]). Febrile neutropenia occurred more frequently in the rituximab
group (7 of 47 subjects [11.7%]) than in the combined MEDI-551 groups (2 of 90 subjects
[2.2%)]).

The CD-ON-MEDI-551-1019 study protocol was amended in May 2013 to mitigate the risk
of infusion-related reactions by requiring premedication with steroids, antihistamines, and
antipyretics before the initial MEDI-551 dose; using a reduced infusion rate during the initial
administration of MEDI-551; and moving the first MEDI-551 dose to Day 2 of Cycle 1.

Study CD-ON-MEDI-551-1088 is a Phase 2 study of MEDI-551 when used in combination
with ifosfamide-carboplatin-etoposide (ICE) or dexamethasone-cytarabine-cisplatin (DHAP)
versus rituximab in combination with ICE or DHAP in adult subjects with relapsed or
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refractory DLBCL. Subjects were initially assigned to one of three regimens: MEDI-551

2 mg/kg, MEDI-551 4 mg/kg, or rituximab, each in combination with ICE or DHAP.
Enrollment was stopped in November 2012 following 2 deaths in subjects in the 4 mg/kg arm
of MEDI-551. These events were evaluated by the sponsor’s internal safety review
committee and a Data Monitoring Committee. The safety review and data monitoring
committees concluded that the role of MEDI-551 in these events was unclear and advised
that enrollment at a higher dose of MEDI-551 may be reopened only after more safety
information on the MEDI-551 2 mg/kg dose in combination with chemotherapy was
obtained. As a result of the review and recommendations of these groups, the protocol was
amended. The study was re-opened for enrollment in the 4 mg/kg arm in December 2012
after review of the safety data for the MEDI-551 2 mg/kg combination arm by the safety
review committee. A total of 119 subjects in CD-ON-MEDI-551-1088 have received at least
1 dose of study treatment, including 71 subjects in the combined MEDI-551 groups. Adverse
events reported for > 20% of subjects in the combined MEDI-551 groups were anemia,
thrombocytopenia, nausea, fatigue, neutropenia, constipation, vomiting, asthenia, and
diarrhea. The most common AEs judged related to MEDI-551 (in > 10% of subjects in the
combined MEDI-551 groups) were anemia, thrombocytopenia, nausea, neutropenia, fatigue,
and leukopenia. Deaths were reported for 9 of 71 subjects (12.7%) receiving MEDI-551 (7 of
48 subjects [14.6%] in the 2 mg/kg group and 2 of 23 subjects [8.7%] in the 4 mg/kg group)
and 8 of 48 subjects (16.7%) receiving rituximab in CD-ON-MEDI-551-1088. Two deaths in
the MEDI-551 group and 1 death in the rituximab group were considered to be related to
investigational product. Thirty of 71 subjects (42.3%) in the combined MEDI-551 groups and
20 of 48 subjects (41.7%) in the rituximab group experienced SAEs in CD-ON-MEDI-551-
1088.

A Phase 1b/2, multicenter, open-label study of MEDI0O680 (AMP-514), a MAD directed
against human programmed cell death 1, in combination with MEDI-551, D2852C00004, is
evaluating the safety, tolerability, clinical activity, MTD, PK, and anti-drug antibodies
(ADAs) in subjects with relapsed and refractory aggressive B-cell lymphoma. Subjects
receive MEDI-551 at 12 mg/kg (with possible dose de-escalation to 8 mg/kg) and MEDI0680
(AMP-514) at 2.5 or 10 mg/kg. A total of 8 subjects have been enrolled. Adverse events
reported by more than 1 subject were fatigue, constipation, diarrhea, nausea, vomiting,
peripheral edema, paresthesia, and rash. Two subjects, both in the MEDI-551 12 mg/kg +
MEDI0680 (AMP-514) 2.5 mg/kg dose group died. Both deaths were attributed to
progressive disease and neither death was considered to be related to either study drug.
Serious adverse events were reported for 2 subjects in the MEDI-551 12 mg/kg + MEDI0680
(AMP-514) 2.5 mg/kg group. One subject suffered Grade 3 hydronephrosis from which he
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recovered. The verbatim language for the second subject’s SAE (not yet coded) was
hospitalization and disease progression.

One externally-sponsored scientific research study (J1340) initiated by a collaborator at
Johns Hopkins University is ongoing. Fifteen subjects with MM have been enrolled; no
significant safety concerns have been reported. The accrual is completed but the study is
ongoing.

1.5 Rationale for Study

Patients with B-cell leukemia or lymphoma who have received rituximab either alone or in
combination with chemotherapy have no available therapies after progression while on
rituximab or treatment with approved or standard of care chemotherapies. For these patients,
there are no curative therapies available. For patients with advanced MM, there are similarly
no curative therapies, and CD19 expression on malignant cells appears to increase with
increasing lines of therapy. Targeting CD19 is an attractive alternative in patients with
rituximab-refractory B-cell leukemia or lymphoma and in advanced MM.

This Phase 1/2 study has 4 treatment arms. The objective of Arm A was to determine the
MTD or optimal biologic dose (OBD; one of which will be further tested as the
recommended Phase 2 dose) and preliminary safety profile of MEDI-551 in subjects with
advanced B-cell malignancies (CLL, DLBCL, FL, and MM). The study design employed in
Arm A was used in earlier versions of the protocol and will be continued in Version 10.0 of
the protocol. Subjects received MEDI-551 at doses ranging from 0.5 to 12 mg/kg delivered
either weekly (Cohorts 1 and 2) or monthly (Cohorts 3 to 6, and expansion). Based on
nonclinical studies and preliminary clinical data from this study suggesting a lack of activity
in the advanced/refractory MM setting, MM subjects were excluded from enrollment as of
Version 8.0 of the protocol.

A second arm (Arm B) was added because PK data from the ongoing Phase 1/2 study
demonstrated a lack of full exposure (ie, the dose of antibody is insufficient to saturate the
B-cell antigens) in CLL subjects treated with the current monthly dosing regimen and at
doses tested. Therefore, as of Version 10.0 of the protocol, Arm B investigated a new

dosing schema and higher doses of MEDI-551 in CLL subjects to determine if full exposure
could be achieved and clinical activity maximized. A third arm (Arm C) was added to the
Phase 1/2 study to investigate the safety, tolerability, and clinical activity of MEDI-551 in
combination with rituximab in subjects with aggressive lymphomas. The rationale for this
combination was based on nonclinical data suggesting synergistic activity with rituximab and
a PK-maximized dose of MEDI-551. As of Version 11.0 of the protocol, a fourth arm (Arm
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D) was added to this study to evaluate the clinical activity of MEDI-551 monotherapy in
subjects with any anti-CD20-refractory aggressive lymphoma. The rationale for this arm was
based on data from Arm A, demonstrating the activity of single-agent MEDI-551 in a heavily
pretreated relapsed refractory patient population that had received prior rituximab. Detailed
justification for these study arms is provided below.

Rationale for Arm B

Clinical and PK data from Arm A of the Phase 1/2 study suggest that the lack of full
exposure in CLL subjects compared with FL. and DLBCL subjects may have resulted in
reduced clinical activity in CLL (response: 19% CLL [n = 26] vs 29% FL [n = 34] and 23%
DLBCL [n = 26]). The number of circulating malignant B cells is much higher in CLL
patients than in those with other B-cell malignancies. Therefore, to maximize tumor cell
killing, the dose of antibody should be sufficient to saturate the B-cell antigens (B-cell sink).
Subjects with CLL treated with MEDI-551 at the 12-mg/kg dose demonstrate lower plasma
concentrations of MEDI-551 than other subjects treated at that dose (mean minimum
observed concentration at steady state is 89.5 + 45.7 pg/mL for CLL and 134 + 40.6 pg/mL
for non-CLL), suggesting that the B-cell sink may not be saturated at the 12-mg/kg dose.
Moreover, studies of rituximab have reported markedly lower rituximab
concentrations/exposure and a low response rate (13%) in patients with SLL or CLL
compared to patients with FL (60%) treated at the same dose of 375 mg/m2 weekly for

4 weeks (McLaughlin et al, 1998). A greater response rate (50%) was seen in CLL patients

given rituximab at 375 mg/m2 three times weekly for 4 weeks (Byrd et al, 2001), suggesting

that dose intensity established via frequent dosing may also improve response rates.
Additionally, dose intensity with higher doses of the MAb may be effective in improving
responses as suggested by a response rate of 75% in patients receiving a rituximab dose of
2250 mg/m2 weekly for 4 weeks (O’Brien et al, 2001). These data suggest that higher

response rates with MEDI-551 may be achieved with increased dose density by using higher

doses and/or more frequent dosing. Therefore, additional dose escalation with MEDI-551
was warranted in CLL subjects to determine the MTD or the effective dose that may
overcome the B-cell sink.

Arm B of this study was added to investigate further dose escalation using a dosing regimen
that may maximize saturation of the B-cell sink in CLL subjects. In Arm B, CLL subjects
received MEDI-551 weekly for the first 4 weeks followed by monthly infusions to ensure
rapid saturation of the B-cell sink. The maximum MEBI-551 dose that subjects had
previously received in a 1-month period was 24 mg/kg for those treated in the 12-mg/kg dose
cohort using the earlier dosing schema (ie, loading dose on Days 1 and 8 of the first month,
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followed by monthly dosing). Safety data were available for the maximum dose. Doses of 4,
8, and 12 mg/kg per month had been established as safe in this patient population. Therefore,
dose escalation in Arm B was started at 6 mg/kg per week for 4 weeks followed by 6 mg/kg
on Day 1 of every 28-day cycle from Cycle 2 and beyond, so that a maximum dose of

24 mg/kg per month would not be exceeded in the first dose cohort tested. Weekly doses of
12, 24, and 48 mg/kg were to be assessed in sequential dose-escalation cohorts based on the
new dosing regimen. Dose escalation was allowed to continue until the MTD is defined or
the highest protocol-defined dose not exceeding the MTD was reached. A 48-mg/kg
maximum dose was proposed based on a review of rituximab data, which suggest that
complete saturation of the B-cell sink in CLL occurs with approximately 4 to 5 g of the
MADb. The maximum dose of MEDI-551 suggested corresponds to this antibody level.

Rationale for Arm C

B-cell markers including CD20 and CD19 are expressed in various B-cell malignancies and
have served as targets for B-cell-directed therapies. The density of CD19 expression on the
surface of B-cells is lower than that of CD20; however, prior therapy with

CD20-targeted agents has been shown to reduce the percentage of CD20 expression on cells
(Chu et al, 2002). Therefore, using agents that target both CD19 and CD20 simultaneously

may maximize tumor cell killing by ensuring that malignant cells with low levels of either

CD19 or CD20 are effectively eliminated. This hypothesis is supported by nonclinical data of
MEDI-551 in combination with rituximab in the treatment of lymphoma cell lines, including
rituximab-resistant lines, showing a 5 times greater increase in the percentage of tumor cell
killing compared with either agent alone.

Arm A of the ongoing Phase 1/2 study has successfully determined a MEDI-551 dose and
dosing schema that permits full exposure and maximizes the clinical activity of MEDI-551 in
non-CLL NHL subjects. Therefore, based on nonclinical evidence showing that MEDI-551
and rituximab may act synergistically, Arm C was added to investigate the combination of
these 2 agents in the treatment of subjects with aggressive B-cell lymphoma. The addition of
this dual-antibody arm to the protocol was warranted to further explore the activity of
MEDI-551 in NHL. Evaluation of MEDI-551 combined with rituximab may facilitate future

studies utilizing this combination either alone or in combination with chemotherapy.

While the majority of patients with aggressive B-cell malignancies will be cured, at least
30% of those with DLBCL will relapse after first-line therapy, and a cure is still unattainable
for patients with mantle cell lymphoma (MCL) or high-grade FL. For MCL, lenalidomide
has been approved as a treatment option after second relapse, but there are no approved
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therapies for patients with high-grade FL after second relapse. For those patients able to
undergo allogeneic transplant, cure may be possible but the transplant process (regardless of
disease course or treatment response) is associated with 30% mortality. Therefore, new
therapies with better toxicity profiles than traditional cytotoxic chemotherapy are needed for
this patient population. Furthermore, in an aging population where the median age of
diagnosis of lymphoma is 65 years, chemotherapy-free regimens are attractive as they
minimize organ toxicities, myelosuppression, and infection risk inherent to conventional
chemotherapy regimens. Nevertheless, these non-traditional chemotherapeutic agents may
have other toxicities that complicate treatment in this elderly population. This older
population and multiply relapsed patients often have multiple medical comorbidities resulting
from cumulative toxicity from prior chemotherapy that prevent repeat multiagent
chemotherapy administration. In addition, dual-antibody combinations have already been
successfully and safely used in the management of patients with B-cell malignancies as
demonstrated by high response rates with the combination of rituximab and epratuzumab
with (96%) or without (67%) chemotherapy (Micallef et al, 2011; Leonard et al, 2005).
Given the high unmet medical need in patients with multiply relapsed aggressive lymphoma,

the synergistic activity observed in nonclinical studies with MEDI-551 and rituximab, as well
as the promising clinical activity seen with other dual MAb combinations in patients with B-
cell malignancies, evaluation of the combination of rituximab and MEDI-551 was warranted
in patients with multiply relapsed aggressive lymphoma in the current study.

Rituximab monotherapy in a multiply relapsed population has resulted in responses ranging
from 15% to 30% (Coiffier et al, 1998; Wang et al, 2013) and other therapies (including
chemotherapy options) being developed in this population have demonstrated response rates

of approximately 30% (Wang et al, 2013; Churpek et al, 2013). At present, single-agent

MEDI-551 has demonstrated an ORR of approximately 23%. Consequently, a dual-antibody
combination that achieves a response rate > 50% would warrant further investigation.

Unlike the CLL population, PK data suggest that a 12-mg/kg dose of MEDI-551,
administered once every 28 days, offers adequate exposure to malignant B cells in DLBCL
and FL and, therefore, further dose escalation is not warranted in this patient population.
Based on the hypothesis that dual-antibody therapy may be more effective at eliminating
malignant B cells, a dose-escalation cohort of aggressive lymphoma subjects was initially
treated with a MEDI-551 dose of 8 mg/kg, one dose below the maximum dose tested along
with a standard dose of rituximab (375 mg/mz). Dose escalation of MEDI-551 continued to
12 mg/kg. Once an MTD had been achieved or safety of the maximum proposed dose had
been established, an expansion cohort was enrolled to confirm the activity of this dose of
MEDI-551 in combination with rituximab.
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Rationale for Arm D

The literature indicates that subjects who have received CD20-targeted agents such as
rituximab develop resistance via several mechanisms, including “shaving” of CD20 off the
surface of malignant cells upon repeated exposure to rituximab. Data from both cell lines and
patient samples indicate a loss of CD20 with recurrent exposure to CD20-targeted agents
(Tsai et al, 2012; Martin et al, 2008; Hagberg et al, 2006). Loss of CD20 may contribute to

rituximab resistance in patients who become refractory to rituximab therapy following

repeated exposure (ie, achieving less than a PR with rituximab-based regimens or
progression within 6 months of having completed rituximab-based therapy). The percentage
of patients considered refractory to rituximab is unknown. Nevertheless, data from the
CORAL study suggested that approximately 20% of patients will develop rituximab
resistance (Hagberg et al, 2006; Gisselbrecht et al, 2010). That study reported response rates

of 50% in those who received rituximab as first-line therapy and 70% response rates in those
with no prior rituximab exposure. Furthermore, Gisselbrectht and colleagues reported 3-year
event-free survival rates of 21% versus 47% in those with and without prior rituximab
exposure (Gisselbrecht et al, 2010). However, despite a loss of CD20 after rituximab

exposure, CD19 expression remains on the surface of malignant B cells, offering a potential
target to salvage rituximab-refractory patients (Chu et al, 2002).

At present, there are no approved therapies for patients with aggressive lymphoma who are
refractory to rituximab or any anti-CD20-based therapies and thus, this is a population with
high unmet need. Lymphoma therapies generally incorporate a MAb in combination with
either a cytotoxic regimen, an immunomodulatory molecule, or small targeted molecule. Due
to a lack of approved non-CD20-targeted treatment options for aggressive lymphoma,
retreatment with rituximab has continued, resulting in the administration of a regimen that
appears to have reduced efficacy. CD19 expression, therefore, offers a promising target for
treatment with CD19-targeted therapies such as MEDI-551.

MEDI-551 has demonstrated activity in the current study (Arm A) in a heavily pretreated
patient population, all of whom received prior rituximab. Subjects in Arm A, with multiply
relapsed aggressive lymphomas including DLBCL and high-grade FL, had received a median
of 5 prior lines of therapy and demonstrated response rates of 23% with a preliminary
duration of response of approximately 5 months. Based on the rationale above, it was
possible that an even better response rate may have been seen in subjects refractory to any
anti-CD20-based therapies, including rituximab.
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To evaluate the clinical activity of MEDI-551 in the refractory population, Arm D was
added, to enroll adult subjects with any anti-CD20-refractory aggressive lymphoma
(refractory DLBCL, Grade 3b FL, FL transforming to DLBCL, and MCL). The same dose
used in the expansion cohort of Arm A, 12 mg/kg, was tested in Arm D. This dose and
schedule of MEDI-551 provided adequate exposure and was well tolerated based on data
from Arm A. A total of approximately 26 refractory subjects were to be enrolled and treated
with MEDI-551 at 12 mg/kg given IV on Days 1 and 8§ of Cycle 1 and then on Day 1 of
every subsequent 28-day cycle with continuation of dosing until unacceptable toxicity,

disease progression, or withdrawal of consent.

1.6 Risk-benefit Summary

MEDI-551 may offer a benefit to patients with CD19-expressing hematologic malignancies
who have failed standard therapies. Nonclinical and clinical data support the antitumor
activity of MEDI-551 in a variety of B-cell malignancies. Specifically, MEDI-551 showed
response rates of 19% in CLL, 29% in FL, and 23% in DLBCL subjects who had received a
median of 5 prior lines of therapy. Currently, infusion reactions are an identified risk of
MEDI-551 treatment. Potential risks, based on the mechanism of action of MEDI-551, and
data from nonclinical safety and pharmacology studies and published literature on relevant or
similar therapies (primarily rituximab) include the following: acute hypersensitivity
reactions, tumor lysis syndrome, IM-related reactions, immunosuppression with increased
risk of infection, and adverse reproductive effects. There are, however, no clinical or
nonclinical data to suggest that the toxicity profile of MEDI-551 will compare unfavorably to
rituximab. Clinical data suggest the toxicities observed are consistent with the toxicity profile
of other MAbs and B-cell-depleting agents.

The proposed Phase 1/2 trial will characterize both the safety and antitumor activity of
MEDI-551 in B-cell malignancies, with the goal of more fully elucidating its risk-benefit
profile. The exclusion criteria, safety monitoring, starting dose, dose-escalation scheme, and
stopping criteria will minimize the risks for subjects participating in the monotherapy and
combination therapy arms of the study.

The combination of rituximab and MEDI-551 has the potential for additive toxicities
including acute hypersensitivity reactions, tumor lysis syndrome, IM-related reactions,
immunosuppression with increased risk of infection, and potential adverse reproductive
effects. The dosing schema for MEDI-551 and rituximab has been altered to minimize the
risk of infusion-related AEs by separating MEDI-551 and rituximab dose administration on
Day 1 of Cycle 1. Additional changes to the administration of MEDI-551, including change

in the infusion rate and additional steroid premedication together with administration of an
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anti-pyretic and H2-blocker, have been mandated to further minimize this risk. To further
reduce the risk of additive toxicities, the dose-escalation schema in the combination arm
(Arm C) starts with a 33.3% lower dose of MEDI-551 (ie, 8 mg/kg) than the maximum dose
demonstrated as safe (ie, 12 mg/kg) in the single-agent treatment of subjects with B-cell
malignancies. Finally, DLT criteria and dose-modification schemas have been adjusted to
address the potential for increased hematologic and non-hematologic toxicities. Additional
follow-up has been implemented to further ensure the safety of subjects (Section 6.3).

Based on the observed pharmacologic activity and mechanism of action of MEDI-551, as
well as the considerable clinical experience with marketed products such as rituximab, which
has a similar mechanism of action, the risk-benefit profile is considered acceptable for the
single-agent arms (Arms A, B, and D) of the clinical study. In addition, with the safety
provisions listed above and the knowledge that B-cell-targeted MAbs have been successfully
and safely combined to treat this population, the risk-benefit profile is considered acceptable
for the dual-antibody arm (Arm C) of this study.

2 STUDY OBJECTIVES

2.1 Primary Objectives

The primary objectives of this study are listed by study arm.
Arm A

1. To determine the MTD or OBD of MEDI-551 in subjects with relapsed or refractory
advanced B-cell malignancies (CLL, including SLL, DLBCL, and FL)

2. To determine the preliminary safety profile of MEDI-551
Arm B
Dose escalation

1. To determine the MTD or highest protocol-defined dose of MEDI-551 in the absence of
exceeding the MTD in subjects with relapsed or rituximab-refractory CLL (defined as
those with less than a PR or progression within 6 months after completing therapy with
rituximab)

Dose expansion

1. To evaluate further the safety and tolerability of MEDI-551 at the dose selected in the
dose-escalation phase in subjects with relapsed or rituximab-refractory CLL
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2. To evaluate the clinical activity of MEDI-551 at the dose selected in the dose-escalation
phase in subjects with relapsed or rituximab-refractory CLL

Arm C
Dose escalation

1. To determine the safety and tolerability of MEDI-551 in combination with rituximab at
the MTD or the highest protocol-defined dose in the absence of exceeding the MTD in
subjects with aggressive lymphomas

Dose expansion

1. To evaluate further the safety and tolerability of MEDI-551 at the dose selected in the
dose-escalation phase in subjects with aggressive lymphomas

2. To evaluate the clinical activity of MEDI-551 at the dose selected in the dose-escalation
phase in combination with rituximab in relapsed and rituximab-refractory population
(defined as those with less than a PR or progression within 6 months after completing
therapy with rituximab)

Arm D

1. To evaluate the clinical activity of MEDI-551 in subjects with any anti-CD20-refractory
aggressive lymphomas (defined as any subject with less than a PR to any prior
anti-CD20-based therapy or progression within 6 months after completing therapy with
any anti-CD20-based regimen, including maintenance rituximab)

2.2 Secondary Objectives

The secondary objectives of this study are listed by study arm.
Arm A

1. To determine the preliminary efficacy profile of MEDI-551 in subjects with advanced
B-cell malignancies (CLL [including SLL], DLBCL, and FL)

To determine the PK of MEDI-551 in subjects with advanced B-cell malignancies

3. To determine the effect of treatment with MEDI-551 on circulating lymphocyte
populations and Ig levels, including time to recovery after treatment

4. To determine the IM of MEDI-551 in subjects with advanced B-cell malignancies
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Arm B

1. To evaluate the PK and IM of MEDI-551 at doses studied in subjects with relapsed or
rituximab-refractory CLL

2. To evaluate the effect of therapy on the B-lymphocyte level in peripheral blood,
including time to recovery of B-lymphocyte level

Arm C

1. To evaluate the PK and IM of MEDI-551 when administered in combination with
rituximab in subjects with aggressive lymphomas

2. To evaluate the effect of therapy on the B-lymphocyte level in peripheral blood,
including time to recovery of B-lymphocyte level

Arm D

1. To determine the safety and tolerability of MEDI-551 in subjects with any anti-CD20-
refractory aggressive lymphomas

To evaluate the PK and IM of MEDI-551

3. To evaluate the effect of therapy on the B-lymphocyte level in peripheral blood,
including time to recovery of B-lymphocyte level

2.3 Exploratory Objectives
The exploratory objectives of this study are listed by study arm.
Arm A

1.
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Arm C
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3 STUDY DESIGN
3.1  Overview of Study Design

This is a Phase 1/2, multicenter, international, open-label, dose-escalation and expanded
cohort study to evaluate the safety, tolerability, and potential antitumor activity of MEDI-551
as single agent or in combination with rituximab in adult subjects with advanced B-cell
malignancies. The study design of Arm A comprised a dose-escalation phase followed by a
dose-expansion phase in subjects with advanced B-cell malignancies receiving single-agent
MEDI-551.

As of Version 10.0 of the protocol, the study design also includes dose escalation and
expansion in subjects with CLL receiving single-agent MEDI-551 (Arm B), and dose
escalation and expansion in subjects with aggressive lymphoma receiving MEDI-551
combined with rituximab (Arm C). As of Version 11.0 of the protocol, the study design also
includes subjects with any anti-CD20-refractory aggressive lymphoma receiving single-agent
MEDI-551 (Arm D).

This study included participants from 21 investigational sites in the United States (US),
Canada, and European Union (EU).

Enrollment in the study was closed as of 30Sep2015. As of 19Jan2017, 9 subjects remain on
treatment; all have completed at least 1 year of treatment. All subjects who are currently
receiving MEDI-551 treatment may continue to receive MEDI-551 until disease progression,
unacceptable toxicity, CR, withdrawal of consent, or another reason to discontinue therapy
intervenes. Subjects who achieve CR may receive 2 additional cycles at the same dose prior
to EOT Visit. A simplified schedule of evaluations focused on safety will be used. Safety
follow-up assessments will be conducted at the EOT _Visit (defined as the last day of the last
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cycle of investigational product administration) as well as at the 90-Day Post Last Dose Visit
(defined as 90 days after the last dose of study medication), which will serve as the End of
Study Visit. Long-term follow-up for PFS and OS will not be performed following
implementation of Version 13.0.

Arm A

Enrollment in the dose-escalation and dose-expansion phases of Arm A is complete. Protocol
Version 4.0 was amended to make the study population for dose-escalation inclusive of
subjects with FL, MM, CLL, or DLBCL. Dose escalation in Arm A began in subjects with
FL or MM per protocol Versions 1.0 through 4.0. Under these versions of the protocol,
subjects were enrolled into the first 2 cohorts. Starting with Version 5.0 of the protocol,
enrollment in dose-escalation Cohorts 3 and higher was open to subjects with the following
advanced B-cell malignancies: FL, MM, CLL, or DLBCL. Subjects in Cohorts 1 and 2
continued to follow the protocol Version 4.0 dose schedule of 0.5 mg/kg (Cohort 1) or

1 mg/kg (Cohort 2) MEDI-551 administered IV once every week in 4-week cycles. Subjects
enrolled in Cohorts 3 and higher received 2, 4, 8, or 12 mg/kg MEDI-551 (Cohorts 3 to 6,
respectively) IV once per week on Days 1 and 8 of Cycle 1 (loading doses) and then once
every 28 days at the start of each subsequent cycle. Rules for dose escalation are provided in
Section 4.5.5. As per Cohorts 1 and 2, dosing in Cohorts 3 and higher followed a standard
3+3 dose-escalation scheme. No intrasubject dose escalation was allowed. The dose cohorts
for the dose-escalation phase in Arm A are shown in Figure 3.1-1.
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Figure 3.1-1 Flow Diagram for Dose Escalation in Arm A

CLL = chronic lymphocytic leukemia; DLBCL = diffuse large B-cell lymphoma; FL = follicular lymphoma;
MM = multiple myeloma.

Note: Subjects in Cohorts 1 and 2 were treated as per Version 4.0 of the protocol. Subjects in Cohorts 3 and
beyond were as per Version 5.0 and subsequent versions of the protocol.

Subjects continued to receive MEDI-551 until disease progression, toxicity, or another
reason to discontinue therapy intervened. All subjects (US and non-US) who achieved a CR
could have received an additional 2 cycles of MEDI-551 at the same dose. Rules for dose
escalation are described in Section 4.5.5. A total of approximately 18 to 36 evaluable
subjects were required for the dose-escalation phase; 26 were enrolled. Subjects were
considered evaluable if they received at least one full cycle (4 doses for Cohorts 1 and 2;

2 doses for Cohorts 3 to 6) of MEDI-551 and completed the safety follow-up through the
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DLT evaluation period as defined in Section 4.5.6, or experienced any DLT. Non-evaluable
subjects were replaced in the same dose cohort. Dose escalation continued until the MTD (if
<12 mg/kg), the 12-mg/kg maximum dose, or a lower dose (the OBD) as determined by a
combination of safety, PK, pharmacodynamic, and response data was reached.

Following determination of the MTD or OBD, approximately 80 subjects total, 20 subjects
each with FL, MM, CLL, or DLBCL, were to be enrolled in the dose-expansion phase of
Arm A to determine the preliminary efficacy profile of MEDI-551 in the treatment of
advanced B-cell malignancies. As of Version 8.0 of the protocol, enrollment of MM subjects
in the expansion phase was discontinued based on data from this study and recent nonclinical
studies suggesting a lack of activity in the advanced/refractory MM setting. Twenty subjects
each with FL, CLL (including SLL), or DLBCL were enrolled in the dose-expansion phase
for a total of approximately 60 evaluable subjects. A total of 69 subjects (24 CLL,

21 DLBCL, 23 FL, and 1 MM) were enrolled.

Subjects in the dose-expansion phase of Arm A were treated on Days 1 and 8 of Cycle 1
(loading doses) and then once every 28 days at the start of each subsequent cycle at the
MTD, maximum dose of 12 mg/kg, or OBD as determined in the dose-escalation phase.

A preplanned interim safety analysis, as defined in the statistical analysis plan, was
undertaken when the maximum dose was reached to examine treatment effects on key safety
endpoints. As of Version 7.0 of the protocol, the dose-escalation phase of Arm A had been
completed. No MTD or OBD was identified during the dose-escalation phase; therefore the
expansion phase of Arm A proceeded using the previously selected maximum dose of

12 mg/kg. The preplanned interim safety analysis was conducted at the completion of the
dose-escalation phase. No significant safety findings were noted and no changes were made
to the protocol as a result of these findings.

If evaluation of available safety, PK, pharmacodynamic, and efficacy data suggest that
increased safety and/or efficacy is possible with a longer dosing interval, an extended interval
may be evaluated. Subjects who achieved a CR may receive an additional 2 cycles of
MEDI-551 at the same dose. Once Version 13.0 is in effect, re-treatment will not be available
for subjects who achieve a CR and subsequently relapse while off treatment. Prior to Version
13.0, the US FDA was to be consulted concerning the possibility of additional treatment with
MEDI-551 for subjects within the US, and US subjects enrolled in Arm A could have been
retreated at the 12-mg/kg dose at the discretion of the investigator and after discussion with
the sponsor. Non-US subjects in Arm A were not to be retreated with MEDI-551 on
subsequent relapse.
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Arm B

Enrollment in Arm B is complete. Based on evaluation of the PK data in CLL subjects
(n=26) from Arm A, there appeared to be lack of full exposure and numerically lower
response rate compared to non-CLL subjects using the current monthly dosing regimen at the
highest dose evaluated (ie, 12 mg/kg). This arm of the study evaluated further dose escalation
in CLL subjects utilizing a new schema, designed to saturate the potential B-cell sink,
achieve full exposure, and maximize clinical activity, by employing weekly dosing of MEDI-
551 for 4 weeks during Cycle 1 and then monthly dosing on Day 1 of each subsequent
28-day cycle to determine the MTD or the highest protocol-defined dose in the absence of
exceeding the MTD, which would be evaluated in a dose-expansion phase. To further
minimize infusion-related reactions at higher dose levels, for the 24 and 48 mg/kg dose levels
of MEDI-551, the initial weekly doses were to be administered over 2 days on Day 1 and
Day 2 in Cycle 1. Subsequent doses at the 24 and 48 mg/kg dose levels were to be
administered in an identical fashion to lower dose levels (ie, weekly on Days 8, 15, and 22 in
Cycle 1 and then on Day 1 of each 28-day cycle in Cycle 2 and beyond). Note that the

48 mg/kg cohort was not enrolled. A flow diagram for Arm B is provided in Figure 3.1-2.

Using a standard 3+3 design, 3 to 6 subjects with CLL were to be enrolled per cohort,
starting at a dose of 6 mg/kg and escalating to 3 additional dose levels (12, 24, and 48 mg/kg)
in the dose-escalation phase of this arm. Treatment may continue until the subject
experiences unacceptable toxicity, disease progression, achieves CR (2 additional cycles at
the same dose may be given prior to EOT) or withdraws consent. If 0 of 3 or < 1 of 6 subjects
treated at the previous dose level experienced a DLT, dose escalation could continue. The
MTD was defined as the dose at which no more than 1 of 6 subjects experienced a DLT
during Cycle 1. No intrasubject dose escalation was allowed. Subjects were considered
evaluable for a DLT if they completed their first cycle of therapy or discontinued therapy
during Cycle 1 due to a DLT. Nonevaluable subjects were to be replaced in the same dose
cohort. A total of up to 24 subjects were to be enrolled in the dose-escalation portion of this
arm. Dose escalation was permitted after all investigators reviewed the available data after a
data review meeting and unanimously agreed to proceed with enrollment into the next cohort.
The outcome from this meeting was documented in writing and shared with all participating
sites.

Once an MTD was identified or the maximum planned dose not exceeding the MTD was
reached, additional CLL subjects were to be enrolled at the selected dose in the
dose-expansion phase to ensure a total of 26 efficacy evaluable subjects were available for
analysis after completing one post-treatment disease evaluation. The dose-expansion phase
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included subjects treated at the MTD or maximum planned dose enrolled in the
dose-escalation phase of this arm. Treatment may continue until the subject experiences
unacceptable toxicity, disease progression, withdraws consent, or achieves CR (2 additional
cycles at the same dose may be given prior to EOT).

Cycle Study Day 1(2)* 8 15 22 1

Dose Escalation llr 1 1 1 ﬂ .
MEDI-551 28 Days 28 Days F— m

(Dose Level X3)

Dose Expansion le t l l' JL |
{Seltqcl:stgcli-stc:seh] 28 Days 28 Days F' m

Cycle 1 Cycles 2+

l MEDI-551

Screening period of =28 days

Subjects will receive MEDI-551 until disease progression,
unacceptable toxicity, or consent withdrawal

Safety follow-up period (through 90 days post last dose)

Long-term follow-up every 3 months for disease
evaluation and survival until the end of study

-->
O
I

3MEDI-551 will be initiated at a dose of 6 mg/kg. Subsequent cohorts will evaluate doses of 12, 24, and 48 mg/kg.
EMTD or maximum planned dose not exceeding the MTD identified in the dose-escalation phase.

Figure 3.1-2 Flow Diagram for Dose Escalation and Expansion in Arm B

MTD = maximum tolerated dose.

* Note: For the 24 and 48 mg/kg cohorts, the initial weekly doses were administered over 2 days on Day 1 and
Day 2 in Cycle 1. Subsequent doses for the 24 and 48 mg/kg cohorts were to be administered weekly on Days 8,
15, and 22 in Cycle 1 and then on Day 1 of each 28-day cycle in Cycle 2 and beyond. Note that the 48 mg/kg
cohort was not enrolled.

Arm C

Enrollment in Arm C is complete. Given the high unmet medical need in patients with
multiply relapsed aggressive lymphoma, the synergistic activity observed in preclinical
studies with MEDI-551 and rituximab, as well as the promising clinical activity seen with
other dual MAb combinations in patients with B-cell malignancies, this arm of the study
evaluated the safety and efficacy of MEDI-551 in combination with rituximab in subjects
with aggressive lymphoma (relapsed or refractory DLBCL, Grade 3b FL, FL transforming to
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DLBCL and MCL) in dose-escalation and dose-expansion cohorts. A flow diagram for Arm
C is provided in Figure 3.1-3.

Using a standard 3+3 design, 3 to 6 subjects with aggressive NHL were enrolled per cohort
in the dose-escalation portion of this arm, starting at a MEDI-551 dose of 8 mg/kg and
escalating to 12 mg/kg. Subjects in this arm received weekly rituximab for 8 weeks
beginning on Day 1 of Cycle 1 along with MEDI-551 8 mg/kg on Days 2 and 8 of Cycle 1,
and on Day 1 of Cycle 2 and beyond in 28-day cycles. Dose escalation continued to

12 mg/kg as 0 of 3 or < 1 of 6 subjects treated at the lower dose experienced a DLT. The
MTD was defined as the dose at which no more than 1 of 6 subjects experienced a DLT. No
intrasubject dose escalation was allowed. Subjects were considered evaluable for a DLT if
they completed their first cycle of therapy or discontinued therapy during Cycle 1 due to a
DLT. Nonevaluable subjects were to be replaced in the same dose cohort. A total of up to
12 subjects were to be enrolled in the dose-escalation portion of this arm of the study. Dose
escalation was permitted after all investigators reviewed the available data during a data
review meeting and unanimously agreed to proceed with enrollment into the next cohort. The

outcome from this meeting was documented in writing and shared with all participating sites.

Once an MTD was identified or the maximum planned dose not exceeding the MTD was
reached, additional subjects were to be enrolled and treated at the selected dose of MEDI-551
in combination with rituximab in the dose-expansion portion of this arm to ensure a total
sample size of 26 efficacy evaluable subjects were available for analysis after completing one
post-treatment disease evaluation. The 26 subjects were to include subjects treated at the
selected dose during the dose-escalation portion of this arm. Treatment may continue until
the subject experiences unacceptable toxicity, disease progression, withdraws consent, or
achieves a CR (2 additional cycles of MEDI-551 at the same dose may be administered
before EOT). A total of 19 subjects were enrolled in Arm C.

Subjects in Arm C were stratified based on their responsiveness to any prior anti-
CD20-based therapy with the option of ensuring a minimum number of 7 subjects who are
refractory to any prior anti-CD20-based therapy are enrolled if clinical data from Arm D or
emerging preclinical data suggest that the combination of anti-CD20 and anti-CD19 therapies
improve response in this subpopulation.
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ERituximab will be administered for & weeks.
“Dose selected in the dose-escalation phase.

Figure 3.1-3 Flow Diagram for Dose Escalation and Expansion in Arm C

MTD = maximum tolerated dose.
ArmD

Enrollment in Arm D is complete. Given the high unmet medical need in patients with
refractory aggressive lymphoma and in light of preservation of CD19 expression on the
surface of these malignant cells, MEDI-551 may represent a salvage therapy option for anti-
CD20-refractory patients. Evidence of clinical activity and safety of MEDI-551 in an
unselected patient population (Arm A) supported investigating MEDI-551 in the
anti-CD20-refractory population. Arm D evaluated the clinical activity of MEDI-551 in
subjects with any anti-CD20-refractory aggressive lymphoma (refractory DLBCL, Grade 3b
FL, FL transforming to DLBCL, and MCL). A flow diagram for Arm D is provided in
Figure 3.1-4.

Since the safety and tolerability of the 12-mg/kg dose of MEDI-551 has been verified in
Arm A, approximately 26 subjects with any anti-CD20-refractory disease were to be enrolled
and treated with single-agent MEDI-551 at the dose and schedule used in the expansion
cohort of Arm A (ie, 12 mg/kg of MEDI-551 on Days 1 and 8 of Cycle 1, and on Day 1 of
Cycle 2 and beyond in 28-day cycles). A total of 16 subjects were enrolled in Arm D.
Treatment may continue until the subject experiences unacceptable toxicity, disease

T R



MedImmune Protocol MI-CP204
MEDI-551 01Jun2017 Version 13.0, Final

progression, withdraws consent, or achieves a CR (2 additional cycles of MEDI-551 at the
same dose may be administered before EOT).

Cycle Study Day 18

-—

Treatment Jl ‘ JL
Timay [ S2BDaye | 28Days | 28Days |- — RN

Cycle 1 Cycles 2+

l MEDI-551 Screening period of <28 days

Subjects will receive MEDI-551 until disease progression,
unacceptable toxicity, or consent withdrawal

Safety follow-up period (through 90 days post last dose)

Long-term follow-up every 3 months for disease
evaluation and survival until the end of study

a

Figure 3.1-4 Flow Diagram for Treatment in Arm D

The endpoints to be measured in this study are described in Section 7.3.

3.2 Estimated Study Duration

The duration of investigational product treatment will be determined by disease response and
safety. Safety follow-up assessments will be conducted through approximately 90 days after
the last dose of investigational product, which is equivalent to approximately 60 days post-
EOT Visit. The estimated study duration is approximately 8 to 10 years from the time the
first subject is enrolled in the study. Study completion is defined as the date of the last
protocol-specified visit for the last subject in the study.

4 STUDY PROCEDURES

4.1 Subject Participation and Identification

Study participation begins once written informed consent is obtained (see Section 10.3 for
details). Once informed consent is obtained, a subject identification (SID) number will be
assigned by a central system (eg, an interactive voice response system [IVRS]), and the
screening evaluations may begin to assess study eligibility (inclusion/exclusion) criteria. The
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SID number will be used to identify the subject during the screening process and throughout
study participation, if applicable.

A master log will be maintained of all consented subjects and will document all screening

failures (ie, subjects who are consented but do not meet study eligibility criteria).

4.2 Subject Selection

The subjects enrolled in this study were adults with relapsed or refractory B-cell
malignancies: CLL (including SLL), DLBCL, FL (as of protocol Version 8.0), MCL (as of
protocol Version 10.0), and transformed indolent lymphoma (as of protocol Version 11.0).

The investigator (physician) or qualified designee was to discuss the study with a subject/the
legal representative of a subject who is considered a potential candidate for the study and
provide the subject/legal representative with the study-specific informed consent form
approved by the Institutional Review Board (IRB)/Independent Ethics Committee (IEC). The
investigator or designee was to address any questions and/or concerns that the subject/legal
representative may have and, if there is continued interest, was to secure written informed
consent for participation in the study. Written informed consent and any locally required
authorization (eg, Health Insurance Portability and Accountability Act [HIPAA]
authorization in the US, European Union [EU] Data Privacy Directive authorization in the
EU), and written informed assent was to be obtained prior to conducting any protocol-related
procedures, including screening evaluations or medication washouts. See Section 10.3 for
additional details concerning informed consent.

4.21 Inclusion Criteria

Subjects must meet all of the following criteria:

1. Men or women at least 18 years of age or older at time of study entry

2. Written informed consent and HIPAA authorization (applies to covered entities in the
USA only) obtained from the subject/legal representative prior to performing any
protocol-related procedures, including screening evaluations

3. Diagnosis

° Arm A: CLL (including SLL), DLBCL, or FL; SLL, DLBCL, and FL must be
histologically confirmed

o Arm B: Histologically confirmed SLL or previous confirmation of B-cell CLL with a
characteristic immunophenotype by flow cytometry

o Arm C: Histologically confirmed aggressive B-cell DLBCL, including FL.
transforming to DLBCL, transformed indolent lymphoma, MCL, or Grade 3b FL,
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according to the World Health Organization (WHO)/American Joint Committee on
Cancer (AJCC) criteria

> Arm D: Histologically confirmed anti-CD20-refractory (defined as any subject with
less than a PR to any prior anti-CD20-based therapy or progression within 6 months
after completing therapy with any anti-CD20-based regimen, including maintenance
rituximab) aggressive B-cell DLBCL, including FL transforming to DLBCL,
transformed indolent lymphoma, MCL, or Grade 3b FL, according to the
WHO/AJCC criteria

4. Optional: Willing to provide a fresh tumor sample if a sufficient quantity of archival
tumor sample is not available (Arms B, C, and D).

5. Evaluable/measurable disease
o Non-CLL B-cell malignancies (Arms A, C, and D):

= Histologically confirmed B-cell NHL (FL or DLBCL), transformed indolent
lymphoma, and MCL: Measurable disease defined as > 1 lesion > 20 mm in one
dimension or >15 mm in 2 dimensions as measured by conventional or high-
resolution (spiral) computed tomography (CT). For Arms C and D: disease
evaluable by the International Working Group criteria (Cheson et al, 2007)

= Baseline PET or PET/CT scans must show positive lesions compatible with CT-
defined anatomical tumor sites (only applicable for FL, DLBCL, MCL,
transformed indolent lymphoma, and FL transforming to DLBCL)

o CLL (Arms A and B):

= Confirmed B-cell CLL/SLL with a characteristic immunophenotype by flow
cytometry, and symptomatic disease requiring treatment

= (T scans showing involvement of > Iclearly demarcated lesions measuring

>1.5cm
6. Prior therapy
o Arm A:

= Histologically confirmed B-cell NHL (FL or DLBCL): Relapsed from or
refractory to > 1 prior regimen containing rituximab, either alone or in
combination, and not be a candidate for hematopoietic SCT or BM transplant

= B-cell CLL: Relapsed from or refractory to > 2 prior lines of treatment, > 1 of
which must have contained rituximab

o Arm B: Relapsed from or refractory to > 2 prior chemotherapy regimens with
> 1 regimen containing rituximab

o Arm C: Relapsed from or refractory to > 2 prior chemotherapy regimens with
> 1 regimen containing rituximab or failed 1 prior rituximab-containing regimen and
unable to tolerate additional multiagent chemotherapy

o Arm D: Refractory to > 1 regimen containing any anti-CD20-based therapy, including
salvage regimens and maintenance rituximab. Refractory subjects are defined as any
subject with less than a PR to any prior anti-CD20-based therapies or progressed
within 6 months after completing therapy with any anti-CD20-based regimens,
including maintenance rituximab. These subjects must not be eligible for
hematopoietic SCT or BM transplant
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7. Prior radiation therapy is allowed provided exposure does not exceed an area of 25% of
marrow space and occurred > 6 weeks prior to the first dose of MEDI-551 (Arm A only)

8. Karnofsky performance status > 70
9. Life expectancy of > 12 weeks
10. Adequate hematologic function
Arm A (except for CLL subjects with significant BM involvement by biopsy) must meet
the following criteria:
o Hemoglobin > 9 g/dL, (> 8 g/dL for subjects who are transfusion dependent)
o> Absolute neutrophil count > 1500/mm’
o Platelet count > 75,000/mm3
Arms B, C, and D must meet the following criteria:
o Hemoglobin > 8§ g/dL
o> Absolute neutrophil count > 1000/mm’
o Platelet count > 75,000/mm3
o In the event of significant BM involvement, the above hematologic criteria will not be
required for enrollment eligibility
11. Adequate organ function defined as follows:
o Aspartate aminotransferase (AST) and alanine aminotransferase
(ALT) < 2 x institutional upper limit of normal (ULN)
o Bilirubin < 1.5 x ULN except for subjects with documented Gilbert’s disease,
<2.5 x ULN;
o Serum creatinine < 1.5 mg/dL or a calculated creatinine clearance of > 60 mL/min as
determined by the Cockcroft-Gault equation’

12. Female subjects of childbearing potential who are sexually active with a nonsterilized
male partner must use highly effective contraception from screening and must agree to
continue using such precautions for at least 180 days after the last dose of investigational
product. Depending on the investigational product received, this period may be longer.
Cessation of birth control after this point should be discussed with a responsible
physician
o Females of childbearing potential are defined as those who are not surgically sterile

(ie, bilateral tubal ligation, bilateral oophorectomy, or complete hysterectomy) or
those who are postmenopausal (defined as 12 months with no menses without an
alternative medical cause or follicle-stimulating hormone/luteinizing hormone levels
consistent with a menopausal state)

> A highly effective method of contraception is defined as one that results in a low
failure rate (ie, less than 1% per year) when used consistently and correctly.
Acceptable methods of contraception are described in Table 4.2.1-1. Sustained
abstinence is an acceptable practice; however, periodic abstinence, the rhythm
method, and the withdrawal method are not acceptable methods of contraception

! Cockeroft-Gault equation: (140 - age) x weight in kg / (serum creatinine x 72). Multiply by 0.85 for females.
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13. Non-sterilized males who are sexually active with a female partner of childbearing
potential must use a highly effective method of contraception (Table 4.2.1-1) from at
least Day 1 through 90 days after the last dose of investigational product

14. Negative serum beta human chorionic gonadotropin (BhCGQG) test (for women of
childbearing potential only)

15. Females or female partners not of childbearing potential must have been surgically
sterilized or postmenopausal (as defined above in inclusion criterion #12). Sterilized
males must be at least 1 year post vasectomy

Table 4.2.1-1 Recommended Methods of Contraception

Barrier Methods Intrauterine Devices Hormonal Contraceptives
Male condom plus spermicide Implants
Cap (plus spermicidal cream or Copper T Hormone shot/injection
jelly) plus male condom Progesterone T plus condom or Combined pill
Diaphragm (plus spermicidal spermicide Minipill
cream or jelly) plus male condom Patch

422 Exclusion Criteria

Any of the following would exclude the subject from participation in the study:

1. Any available standard line of therapy known to be life-prolonging or life-saving

2. Any concurrent chemotherapy, radiotherapy, immunotherapy, biologic or hormonal
therapy for treatment of cancer

3. History of allergy or reaction to any component of the MEDI-551 formulation

Receipt of any chemotherapy or small molecule targeted therapy (such as imatinib or
other tyrosine kinase inhibitors, and including any experimental therapies) or radiation
therapy within 28 days or 5 half-lives, whichever is shorter, prior to the first dose of
MEDI-551

5. Receipt of any biological or immunological-based therapies (including experimental
therapies) for leukemia, lymphoma, or myeloma (including, but not limited to, MAb
therapy such as rituximab, or cancer vaccine therapies) within 28 days or 5 half-lives,
whichever is shorter, prior to the first dose of MEDI-551

6. Previous therapy directed against CD19, such as MAbs or MAb conjugates

7. Live or attenuated vaccines (other than experimental cancer vaccine therapy) within
28 days prior to receiving the first dose of MEDI-551

8. Evidence of significant active infection requiring antimicrobial, antifungal, antiparasitic,
or antiviral therapy or for which other supportive care is given

9. Autologous SCT within 12 weeks prior to study entry (Arms A and D only)
10. Prior allogeneic SCT or organ transplant (Arms A and D only)
11. Human immunodeficiency virus (HIV) positive serology or AIDS

12. Active hepatitis B as defined by seropositivity for hepatitis B surface antigen or positive
hepatitis B core antibody. Subjects with hepatitis C antibody will be eligible provided
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that they do not have elevated liver transaminases or other evidence of active hepatitis
(Villadolid et al, 2010)

13. Ongoing > Grade 2 toxicities from previous cancer therapies unless specifically allowed
in the Inclusion/Exclusion criteria. Use of immunosuppressive medication other than
steroids within 28 days before the first dose of MEDI-551

14. Use of systemic steroids within 7 days before the first dose of MEDI-551 (inhaled and
topical corticosteroids are permitted). Subjects may take replacement doses of steroids
(defined as < 30 mg/day hydrocortisone or the equivalent) if on a stable dose for at least
2 weeks prior to the first dose of MEDI-551. This does not include required steroid
prophylaxis prior to the first infusion of MEDI-551

15. Documented current central nervous system involvement by leukemia or lymphoma
16. Pregnancy or lactation

17. Previous medical history, or evidence, of an intercurrent illness that at the discretion of
the principal investigator may compromise the safety of the subject in the study

18. Clinically significant abnormality on electrocardiogram (ECG). The corrected QT
interval (QTc, Fridericia) must be < 470 milliseconds for men and < 490 milliseconds for
women (Must be confirmed by at least 2 additional 12-lead ECGs at least 2 minutes apart
such that average manually over-read QTcF based on 3 ECGs exceeds stated thresholds)

19. Any physical, social, or psychiatric condition that would prevent effective cooperation or
participation in the study

20. Concurrent enrollment in another clinical study, unless in a follow-up period or it is an
observational study

21. Employees of the clinical study site who are directly involved with the conduct of the
study, or immediate family members of such individuals. These subjects may be treated
at another site participating in the study

22. History of other invasive malignancy within 5 years except for localized/in situ
carcinomas.

4.3 Study Entry and Treatment Assignment

An IVRS was used to both document participation and to assign a dose cohort
(dose-escalation phase) or treatment arm (expansion phase) to the subject. A subject was
considered entered into the study when the investigator notified the IVRS that the subject met
eligibility criteria and the IVRS provided the assignment of investigational product.

The procedure for using IVRS was as follows:

® Once the subject had signed the informed consent form, the investigator or designee
contacted the IVRS and the IVRS provided the assignment of the SID number

* After confirmation of eligibility, the investigator or designee contacted the IVRS and
provided the SID number and subject’s baseline characteristic(s) used to verify that it is
the same subject
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® The IVRS assigned a dose cohort or treatment arm to the subject based on disease type

* A confirmatory fax/email with this information was sent to the investigator/designee who
dispensed the investigational product to the subject and recorded the appropriate
information in the subject’s medical records and investigational product accountability
log

Details for using IVRS were provided in the IVRS manual.

Investigational product (MEDI-551) must be administered after the dose cohort or treatment
arm is assigned. If there is a delay in the administration of investigational product such that it
will not be administered within the specified timeframe, the MedImmune study monitor
and/or its designee must be notified immediately.

4.4 Blinding

This study was not blinded.

4.5 Study Treatment
451 Investigational Product (MEDI-551)

MEDI-551 is manufactured by MedImmune, LLC. Investigational product will be distributed
to clinical sites using designated distribution centers. The sponsor will provide the
investigators with adequate quantities of investigational product. Investigational product will
be stored at 2°C to 8 C (36 F to 46 F) and must not be frozen. Investigational product will be
supplied to the investigational product manager in vials with identical appearances. The
clinical site staff will order investigational product from the investigational product manager
using the site’s normal ordering procedures. The investigational product manager will
prepare the investigational product. MEDI-551 is supplied as a sterile liquid solution at a

dosage strength of _ at MEDI-551 concentrations of _

Investigational product will be supplied as described below:
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-: The - Drug Products are supplied in vials with a nominal..
solution of MEDI-551 at a concentration of MEDI-551, and
contain a nominal of MEDI-551.

The Drug Product solution at the strength contains

_: The_ Drug Products are supplied in vials with a nominal

solution of MEDI-551 at a concentration of _, and contain a

nominal [ of MEDI-s51.

The Drug Product solution at the strength contains

The investigator’s or site’s designated investigational product manager is required to
maintain accurate investigational product accountability records. Upon completion of the
study, copies of investigational product accountability records will be returned to the
sponsor. All unused investigational product will be returned to a Medlmmune-authorized
depot or disposed of upon authorization by MedImmune.

4511 Investigational Product Inspection

Each vial of investigational product selected for dose preparation should be inspected.
MEDI-551 is supplied as _), clear, colorless, liquid solutions
that are free from visible particles. If any defects in the investigational product are noted, the
investigator and site monitor should be notified immediately (see Section 4.5.1.2).

4.51.2 Reporting Product Complaints

Any defects in the investigational product must be reported immediately to the Medlmmune
Product Complaint Department by the site with further notification to the site monitor. All
defects will be communicated to MedImmune and investigated further with the Product
Complaint Department. During the investigation of the product complaint, all investigational
products must be stored at labeled conditions unless otherwise instructed.
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MedImmune contact information for reporting product complaints:

Email: productcomplaints@medimmune.com
Phone: +1-301-398-2105
+1-877-MEDI-411 (+1-877-633-4411)
Fax: +1-301-398-8800
Mail: MedIlmmune, LLC
Attn: Product Complaint Department
One Medlmmune Way,
Gaithersburg, MD USA 20878

4.5.2 Treatment Regimens

Arm A

Subjects enrolled in the dose-escalation phase of Arm A were treated with 1 of 6 doses (0.5,
1,2,4,8, or 12 mg/kg) of MEDI-551. Subjects in Cohorts 1 and 2 received 0.5 or 1 mg/kg
MEDI 551, respectively, IV once every week in 4-week cycles. Subjects enrolled in
Cohorts 3, 4, 5, and 6 will receive 2, 4, 8, or 12 mg/kg MEDI-551, respectively, IV once per
week on Days 1 and 8 of Cycle 1 (loading doses) and then once every 28 days at the start of
each subsequent cycle. Subjects who did not experience a DLT or did not otherwise become
ineligible to receive MEDI-551 may continue to receive MEDI-551 until CR, disease
progression, toxicity, or another reason for treatment discontinuation is observed. Subjects
who achieve a CR may receive an additional 2 cycles of MEDI-551 at the same dose. Once
Version 13.0 is implemented, re-treatment will not be available for subjects who achieve a
CR and subsequently relapse while off treatment.

Following determination of the MTD or OBD or completion of dose escalation to 12 mg/kg
as described in Section 4.5.5, additional subjects with FL., CLL, or DLBCL were enrolled in
the dose-expansion phase of Arm A. A total of 69 subjects (24 CLL, 21 DLBCL, 23 FL, and
1 MM) were enrolled. One subject with MM was enrolled before the MM group was
removed from the dose-expansion phase of the study. Enrollment of MM subjects was
discontinued due to a lack of activity based on nonclinical and preliminary clinical data.
Subjects in these dose-expansion cohorts were treated at a dose of 12 mg/kg in the absence of
establishing a MTD. Different dose levels or dosing schedules may be evaluated if all
available safety, PK, pharmacodynamic, and efficacy data suggest that evaluation of different
dose levels, dosing schedules and/or duration of treatment would be beneficial. Subjects in
the expansion phase were treated with MEDI-551 on Days 1 and 8 of Cycle 1 (loading doses)
and then on Day 1 of every subsequent 28-day cycle unless evaluation of different
schedule(s) was needed as described above.
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Arm B

During the dose-escalation phase of Arm B, MEDI-551 was administered IV at 6 mg/kg
weekly for 4 weeks during Cycle 1. For Cycle 2 and beyond, MEDI-551 6 mg/kg was
administered on Day 1 of each 28-day cycle. Subsequent sequential cohorts were to evaluate
doses of 12, 24, and 48 mg/kg administered weekly for 4 weeks during Cycle 1 and then on
Day 1 of each 28-day cycle starting with Cycle 2 and beyond.

To further minimize infusion-related reactions at higher dose levels, for the 24 and 48 mg/kg
dose levels of MEDI-551, the initial weekly doses were to be administered over 2 days on
Day 1 and Day 2 in Cycle 1. Additionally, as detailed in Section 4.5.3, mandatory
premedication against IRR was required on both Day 1 and Day 2 of Cycle 1.

1. Atthe 24 mg/kg dose level MEDI-551 was administered as follows:

a. On Day 1, 12 mg/kg as an infusion over a minimum of 81 minutes as detailed in
Section 4.5.3

b. On Day 2, 12 mg/kg as an infusion over a minimum of 60 minutes as detailed in
Section 4.5.3

2. Atthe 48 mg/kg dose level MEDI-551 was to be administered as follows:

a. On Day 1, 12 mg/kg as an infusion over a minimum of 81 minutes as detailed in
Section 4.5.3

b. On Day 2, 36 mg/kg as an infusion over a minimum of 60 minutes as detailed in
Section 4.5.3

Subsequent doses at the 24 and 48 mg/kg dose levels was to be administered in an identical
fashion to lower dose levels (ie, weekly on Days 8, 15, and 22 in Cycle 1 and then on Day 1
of each 28-day cycle in Cycle 2 and beyond).

During the dose-expansion phase of Arm B, the selected MEDI-551 dose was to be
administered IV weekly for 4 weeks during Cycle 1 and then on Day 1 of an every 28-day
cycle starting with Cycle 2 and beyond.

Treatment may continue until the subject experiences unacceptable toxicity, disease
progression, reaches CR (2 additional cycles may be given prior to EOT) or withdraws
consent.

Arm C

During the dose-escalation phase of Arm C, MEDI-551 was administered IV at 8 mg/kg on

Days 2 and 8 in combination with rituximab 375 mg/m2 administered IV on Days 1, 8, 15,
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and 22 of Cycle 1 (28-day cycle). In Cycle 2, MEDI-551 was administered at 8 mg/kg on
Day 1 and rituximab 375 mg/m2 was administered on Days 1, 8, 15, and 22. For Cycle 3 and
beyond, only MEDI-551 8 mg/kg was administered on Day 1 of each 28-day cycle. As the
MTD was not exceeded at 8 mg/kg, the MEDI-551 dose was escalated to 12 mg/kg
administered in combination with a fixed dose of rituximab on the same schedule as noted
above.

Treatment during the dose-escalation phase may continue until the subject experiences
unacceptable toxicity, disease progression, reaches CR (2 additional cycles may be given
prior to EOT) or withdraws consent.

Arm D

MEDI-551 was be administered IV at 12 mg/kg on Days 1 and 8 of Cycle 1 and on Day 1 of
Cycle 2 and beyond in 28-day cycles. Treatment may continue until the subject experiences
unacceptable toxicity, disease progression, reaches CR (2 additional cycles may be given
prior to EOT) or withdraws consent.

4.5.2.1 Dose Modification for Toxicity Management

Arm A

In rare circumstances and under the authority of the Medical Monitor, subjects were retreated
following a DLT as described in Section 6.4.1.

During the DLT period, dose modification was not permitted. However, a delay in therapy
due to a reversible non-DLT toxicity was permitted as long as the total delay within the cycle
1s < 5 days total. Any toxicity leading to a delay > 5 days in duration during the DLT period
was be considered a DLT.

Following the DLT period, subsequent cycles of MEDI-551 were delayed or modified based
on hematologic and nonhematologic toxicities observed during each subsequent cycle of
treatment as described in Table 4.5.2.1-1. Both hematologic and nonhematologic toxicities
were graded according to the National Cancer Institute Common Terminology Criteria for
Adverse Events Version 4.03 (NCI CTCAE V4.03; CTCAE, 2010).

The following AEs are exceptions to the dose modification and stopping rules described
below in Table 4.5.2.1-1 and require NO modification of MEDI-551 dosing: lymphopenia
(any grade) and hematologic abnormalities equal in severity to the subject’s baseline grade.
Dose modification for Grade 2, 3, or 4 AEs will occur as described in Table 4.5.2.1-1. For
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Grade 4 hematologic toxicity (other than lymphopenia), resolution to < Grade 2 or subject’s
baseline is required to re-initiate treatment.

Adverse events for which a cause other than MEDI-551 can be clearly attributed (such as an

accident) will not result in a dose delay or reduction.

Table 4.5.2.1-1 MEDI-551 Dose Modifications for Arm A

Hematologic or

Nonhematologic Toxicity Dose Modification of MEDI-551

Grade <1 None

First Occurrence:

*  For AEs present before the next dose of MEDI-551 is to be given, delay the
next dose of MEDI-551 for up to 7 days until resolution to < Grade 1 or
baseline, and resume at current dose level.

*  Reduce the dose of MEDI-551 to 50% and restart therapy if AE does not
resolve to < Grade 1 or baseline within 7 days.

*  For Grade 2 infusion reaction, infusion rate may be decreased by 50% or
interrupted for up to 4 hours and symptomatic care instituted as clinically
indicated. Following interruption, infusion should be resumed at 50% of
original rate for remainder of infusion.

Grade 2 2 *  For allergic reactions > Grade 2 or any allergic reaction necessitating the use

of pressors, permanently discontinue MEDI-551.

Second Occurrence:

*  For second occurrence of Grade 2 AE, delay for up to 7 days until resolution
to < Grade 1 or baseline and initiate next dose at 50% of current dose level.
The exceptions are as follows:

o For Grade > 2 allergic reactions, MEDI-551 is to be permanently
discontinued at the first occurrence.

o @rade 2 infusion reactions do not necessitate dose reduction.

e Permanently discontinue MEDI-551 if AE does not resolve to < Grade 1 or
baseline within 7 days or if the dose has previously been reduced.
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Table 4.5.2.1-1 MEDI-551 Dose Modifications for Arm A

Hematologic or

Nonhematologic Toxicity Dose Modification of MEDI-551

First Occurrence:

*  For AEs present before the next dose of MEDI-551 is to be given, delay next
dose of MEDI-551 for up to 7 days until resolution to < Grade 1 or baseline,
and resume at 50% of current dose level.

e Ifnext dose is delayed for > 7 days due to failure of toxicity to resolve to
< Grade 1 or baseline, discontinue MEDI-551.

*  For Grade 3 infusion reaction, infusion rate may be decreased by 50% or
interrupted for up to 4 hours and symptomatic care instituted as clinically
indicated; steroid prophylaxis must be employed for all subsequent doses of
MEDI-551. Following interruption, infusion should be resumed at 50% of
original rate for remainder of infusion. For Grade 3 infusion reaction that
does not respond to medical therapy (including interruption of infusion for
<4 hours) or that occurs despite steroid prophylaxis, permanently
discontinue MEDI-551.

*  For any Grade 4 infusion or allergic reaction that necessitates the use of
systemic pressor agents, permanently discontinue MEDI-551.

Grade 3 or 4 b,c

Second Occurrence:
e Permanently discontinue MEDI-551.

See Section 6.4.1 for additional details on dose interruption and study discontinuation criteria.
*  Hematologic abnormalities equal in severity to the subject’s baseline and lymphopenia (any grade) do not
require dose modification.

Except Grade 3 or 4 toxicities noted as exceptions to the DLT criteria (see Section 4.5.6).

For >Grade 3 hematologic toxicities other than lymphopenia, resolution to < Grade 2 or subject’s baseline
is required to re-initiate treatment.

Arms B, C,and D

During the DLT period, dose modification was not permitted. However, a delay in therapy
due to reversible non-DLT toxicity was permitted as long as the total delay within the cycle
is < 7 days total. Any toxicity leading to a delay > 7 days in duration during the DLT period
was considered a DLT.

Following the DLT period, subsequent cycles of MEDI-551 could be delayed or modified
based on hematologic and nonhematologic toxicities observed during each subsequent cycle

of treatment as described in Table 4.5.2.1-2. Both hematologic and nonhematologic toxicities
were graded according to the NCI CTCAE V4.03 (CTCAE, 2010).

The following AEs were exceptions to the dose modification and stopping rules described in
Table 4.5.2.1-2 and required NO modification of MEDI-551 dosing: lymphopenia (any

grade) or hypogammaglobulinemia. Dose modification for Grade 2, 3, or 4 AEs occurred as
described in Table 4.5.2.1-2. Laboratory changes within a cycle did not require prompt dose

modification or delay unless clinically indicated in the investigator’s opinion. Adverse events
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for which a cause other than MEDI-551 could be clearly attributed (such as an accident) did
not result in a dose delay or reduction. If more than one dose reduction was needed for the

same toxicity, the subject was required to permanently discontinue treatment.

For subjects in the dose-escalation portion of Arms B and C, if the start of Cycle 2 was
delayed for toxicity-related reasons beyond 7 days, the subject was considered to have had a
DLT and was required to resume dosing at a dose level below which they were enrolled. If
the subject was unable to recover from toxicity within 7 days despite the dose modification
indicated in Table 4.5.2.1-2, they were required to permanently discontinue treatment. The
start of Cycle 3 and beyond was allowed to be delayed by up to 7 days to permit resolution of
toxicity or for logistical reasons. If a subject delayed 2 consecutive cycles by >7 days each,
they were to be withdrawn from therapy even if delays are due to different toxicities.

For all subjects in the dose-expansion portion of Arms B and C, and for all subjects enrolled
in Arm D, any cycle could be delayed by 7 days to permit resolution of toxicity or for
logistical reasons. For a given subject, a single cycle was allowed to be delayed by up to

28 days to permit recovery from toxicity. Upon recovery of toxicity, dose modification was
required to be performed according to the guidelines provided in Table 4.5.2.1-2. If a cycle
was delayed by > 28 days, the subject was required to permanently discontinue treatment. If
a subject had received 1 dose reduction and a subsequent cycle was delayed by > 7 days to
permit recovery from toxicity, the subject was required to permanently discontinue treatment.
If 2 consecutive cycles were delayed by 7 days each, the subject was required to permanently
discontinue therapy even if delays are due to different toxicities.
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Table 4.5.2.1-2 MEDI-551 Dose Modifications for Nonhematologic and
Hematologic Toxicity in Arms B, C, and D

Toxicity Grade ‘ Dose Modification of MEDI-551

Nonhematologic Toxicity

Grade <1 None

First Occurrence:
*  For Adverse Events (AEs) present before the next dose of MEDI-551 is to be given:
» Ifresolution to < Grade 1 or baseline within 7 days, then resume at current dose level

a) If resolution to < Grade 1 or baseline within 8-28 days, then resume dose at
50% of current dose level

* Ifresolution to < Grade 1 or baseline exceeds 28 days, then discontinue MEDI-551

»  For Grade 2 infusion reaction, infusion rate may be decreased by 50% or interrupted
for up to 4 hours and symptomatic care instituted as clinically indicated. Following
interruption, infusion should be resumed at 50% of original rate for remainder of
infusion.

»  For allergic reactions > Grade 2 or any allergic reaction necessitating the use of
pressors, permanently discontinue MEDI-551.

Second Occurrence:

*  For AEs present before the next dose of MEDI-551 is to be given:

Grade 2 a) If resolution to < Grade 1 or baseline within 7 days, then initiate next dose at

50% of current dose level with the following exceptions:

i) For > Grade 2 allergic reactions, MEDI-551 is to be permanently
discontinued at the first occurrence

ii) Grade 2 infusion reactions do not necessitate dose reduction

iii) For Grade 2 AE that previously required dose reduction but resolves

within 7 days on 2nd occurrence, resume at current dose level (ie, 50%
of original dose)

b) If resolution to < Grade 1 or baseline beyond 7 days, then permanently
discontinue MEDI-551
c) If resolution to < Grade 1 or baseline takes exactly 7 days in two consecutive

cycles, then permanently discontinue MEDI-551
Third Occurrence:

»  For AEs present before the next dose of MEDI-551 is to be given, permanently
discontinue MEDI -551
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Table 4.5.2.1-2 MEDI-551 Dose Modifications for Nonhematologic and
Hematologic Toxicity in Arms B, C, and D
Toxicity Grade Dose Modification of MEDI-551

Grade 3 or 4 ab

First Occurrence:

*  For AEs present before the next dose of MEDI-551 is to be given, delay next dose of
MEDI-551 for up to 7 days until resolution to < Grade 1 or baseline, and resume at
50% of current dose level.

* Ifnext dose is delayed for > 7 days due to failure of toxicity to resolve to < Grade 1 or
baseline, permanently discontinue MEDI-551.

*  For Grade 3 infusion reaction, infusion must be stopped for up to 4 hours until the
subject recovers. An additional dose of steroids will be given and the infusion may
resume but the infusion rate must be decreased by 50% for remainder of infusion. For
Grade 3 infusion reaction that does not respond to medical therapy (including
interruption of infusion for < 4 hours) or that occurs despite steroid prophylaxis,
discontinue MEDI-551.

*  For any Grade 4 infusion or allergic reaction that necessitates the use of systemic
pressor agents, permanently discontinue MEDI-551.

Second Occurrence:

*  For AEs present before the next dose of MEDI-551 is to be given, permanently
discontinue MEDI-551.

d
Hematologic Toxicity ¢

Grade 1 or 2 None

First Occurrence:

* Delay dose by up to 7 days until resolution to < Grade 2 and resume at current dose
level. If subject does not recover to < Grade 2 within that time, permanently
discontinue MEDI-551.

a,b Second Occurrence:
Grade 3 *  Delay dose by up to 7 days until resolution to < Grade 2 and decrease dose by 50%. If
subject does not recover to < Grade 2 within that time, permanently discontinue
MEDI-551.

Third Occurrence:

*  Permanently discontinue MEDI-551.

First Occurrence:

*  Delay dose by up to 7 days until resolution to < Grade2 and decrease dose by 50%. If

Grade 4 ab subject does not recover to < Grade 2 within that time, permanently discontinue

MEDI-551.
Second Occurrence:
*  Permanently discontinue MEDI-551.

See Section 6.4.1 for additional details on dose interruption and study discontinuation criteria.

Section 4.5.6).

Except Grade 3 or 4 toxicities noted as exceptions to the Dose Limiting Toxicity (DLT) criteria (see

Please note that for laboratory findings observed in the absence of clinical abnormality, repeat laboratory

testing will be conducted to confirm significant laboratory findings before implementing dose modification.

For advanced B-cell malignancy dose escalation/expansion, hematologic abnormalities equal in severity to

the subject’s baseline and lymphopenia (any grade) do not require dose modification.

For subjects in Arms B, C, and D, lymphopenia or changes in lymphocyte counts will not be considered

hematologic toxicities. Hematologic abnormalities equal in severity to the subject’s baseline grade will not
warrant dose modification unless they recur after normalization or improvement in the counts to < Grade 2.
Thereafter, hematologic abnormalities will require dose modification or cessation of dosing as indicated in
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Table 4.5.2.1-2 MEDI-551 Dose Modifications for Nonhematologic and
Hematologic Toxicity in Arms B, C, and D

\ Toxicity Grade \ Dose Modification of MEDI-551

this table.

4.5.3 Investigational Product Preparation and Administration

The day of receipt of the first dose of investigational product is considered Day 1. The
weight used to calculate the dose will be the weight on Day 1 of each cycle. The weight at
screening may be used for Cycle 1, Day 1 if the weight on Day 1 is within 10% of the
screening weight. No change in dose should be made during a particular cycle unless a
change in weight of greater than 10% is observed from the weight used to calculate the dose
for that cycle. An equation for weight-based dose calculation is provided below.

Drug Volume (mL) = Dose (mg/kg) x Patient Weight (kg) + Product Concentration (mg/mL)

The dose of investigational product for administration must be prepared by the investigators
or site’s designated investigational product manager using aseptic technique. The
investigational product manager will select the appropriate number of vials of investigational
product required to prepare the subject’s dose. Allow the vial(s) to come to room
temperature.

To prepare investigational product for administration, the investigational product manager
should remove the tab portion of the vial cap and clean the rubber stopper with 70% ethyl
alcohol or equivalent. To avoid foaming, the vial should not be shaken. A vial should only be
used one time to prepare a single dose.

Arm A

The dose of MEDI-551 must be prepared using aseptic technique. MEDI-551 must be diluted
for IV administration in a PVC-, DEHP-, and latex-free infusion bag containing a total
volume of 250 mL of 0.9% sodium chloride for injection. An amount of 0.9 % sodium
chloride equal to the volume of MEDI-551 solution to be added should be removed from the
infusion bag, and then the calculated amount of MEDI-551 should be added to the infusion
bag. The prepared solution may be stored at room temperature prior to being administered to
the subject. MEDI-551 must be administered within 8 hours after preparation. If the dose is
not administered within 8 hours, a new dose must be prepared using a new vial, as the
MEDI-551 product contains no bacteriostatic agents.
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MEDI-551 will be administered as an IV infusion over 60 minutes (+ 15 minutes) using a
0.2 micron filter. Subjects will be monitored during and after infusion with assessment of
vital signs every 15 minutes during infusion, at the end of infusion, and 30 and 60 minutes

after the infusion.

In the event of an IRR, the infusion of MEDI-551 may be decreased by 50% or interrupted
until resolution of the event (up to 4 hours) and re-initiated at 50% of the initial rate until
completion of the infusion. Acetaminophen and/or an antihistamine (eg, diphenhydramine)
may be administered at the discretion of the investigator. If the infusion reaction is severe or
prolonged, methylprednisolone 100 mg (or the equivalent) should be administered as well.
For subsequent infusions in subjects who experience an infusion reaction and do not require
discontinuation of MEDI-551 (see Section 6.4.1), acetaminophen and an antihistamine may
be administered prior to initiation of the MEDI-551 infusion. If a subject experiences a Grade
3 infusion reaction, all subsequent administration of MEDI-551 must be preceded by IV
methylprednisolone 100 mg (or the equivalent) 30 minutes prior to initiation of MEDI-551
infusion. Investigators may administer steroids during any cycle at their discretion as
clinically indicated and per their institution’s guidelines.

Arms B, C,and D

The use of the 2 dosage strengths, _, will be specified by the sponsor.
Subjects who begin therapy with the _ form will continue therapy with that

dosage form. Subjects in cohorts of Arms B, C and D receiving MEDI-551 at dose levels of
12 mg/kg or less will receive the- dosage form. However, the _
(_) investigational product must be used for the 24 and 48 mg/kg cohorts of Arm
B. The dose of MEDI-551 must be prepared using aseptic technique. MEDI-551 has been
shown to be compatible with PVC-, DEHP-, and latex-free infusion bags containing a total
volume of 250 mL of 0.9% sodium chloride for injection. An amount of 0.9 % sodium
chloride equal to the volume of MEDI-551 solution to be added should be removed from the
infusion bag, and then the calculated amount of MEDI-551 should be added to the infusion
bag. The prepared solution may be stored at room temperature prior to being administered to
the subject. MEDI-551 infusion must begin within 4 hours after preparation. If the infusion
of the dose is not initiated within 4 hours, a new dose must be prepared using a new vial, as
the MEDI-551 product contains no bacteriostatic agents. MEDI-551 will be administered by
IV infusion using a 0.2-micron in-line filter.

All subjects must receive mandatory premedication consisting of a minimum dose of 60 mg
of IV methylprednisolone (or its equivalent) as well as 500 to 650 mg oral acetaminophen (or
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paracetamol equivalent) and 50 mg IV diphenhydramine (or its equivalent) before the start of
the initial MEDI-551 infusion. The initial infusion of MEDI-551 will be administered a
minimum of 30 to 60 minutes after administration of mandatory premedications (as described
in this section) according to the following sequence of infusion rates, regardless of dosage
form:

* ] mL/minute for a minimum of 15 minutes, then
¢ 2 mL/minute for a minimum of 15 minutes, then

* 4 mL/minute to complete the infusion

The minimum infusion time will be 81 minutes. Subjects receiving doses > 24 mg/kg in Arm
B will receive the initial infusion over 2 days on Day 1 and Day 2 of Cycle 1. The Day 1
infusion will be administered over a minimum of 81 minutes as described above. The Day 2
infusion will be administered over a minimum of 60 minutes (+ 15 minutes at the
investigator’s discretion). If the subject experiences an infusion reaction on Day 1, the Day 2
infusion will be administered over a minimum of 90 minutes. Subjects will be monitored
closely during the initial infusion of MEDI-551, with vital signs recorded every 5 minutes
over the first 30 minutes of the infusion and then every 15 minutes for the remainder of the
infusion duration. Additional details regarding vital signs monitoring during the initial
infusion of MEDI-551 are provided in Section 6.4.3. For subsequent infusions, MEDI-551
will be administered over 60 minutes (+ 15 minutes at the investigator’s discretion). Vital
signs will be monitored as described in Section 6.4.3. The initial infusion of MEDI-551 will
be administered on Day 1 of Cycle 1 for Arms B and D, and Day 2 of Cycle 1 for Arm C.

In the event of an IRR, the infusion of MEDI-551 may be interrupted until resolution of the
event (up to 4 hours) and re-initiated at the 1-mL/minute rate. MEDI-551 infusion must be
completed within 4 hours after the initial start of the infusion (NOTE: This is in addition to
the 4 hours permitted from preparation of MEDI-551 solution to start of infusion). A new IP
solution is required to be prepared if MEDI-551 infusion is not able to be completed within
4 hours after the initial start of the infusion. The rate may be increased slowly (by 50% every
15 minutes) until completion of the infusion. If the infusion reaction is severe or prolonged,
methylprednisolone 100 mg (or the equivalent) may be administered in addition to
acetaminophen (or institutional equivalent) and/or an antihistamine at the discretion of the
investigator for management of the IRR (Simons, 2010; Sampson et al, 2006). In the event of
a Grade 4 IRR, MEDI-551 should be permanently discontinued (see Section 4.5.2.1 and
Section 4.5.6).
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If a subject experiences a Grade 3 IRR and does not require permanent discontinuation of
MEDI-551 (see Section 4.5.2.1 and Section 4.5.6), all subsequent administration of MEDI-
551 must be preceded by IV methylprednisolone 100 mg (or the equivalent), oral
acetaminophen 500 to 650 mg (or equivalent dose of paracetamol), and IV diphenhydramine
(or its equivalent) 50 mg 30 to 60 minutes prior to initiation of MEDI-551 infusion. Subjects
who only experience a Grade 1 or 2 IRR and do not require permanent discontinuation of
MEDI-551 (see Section 4.5.2.1) may receive methylprednisolone (or the equivalent),
acetaminophen (or paracetamol equivalent), and diphenhydramine 30 to 60 minutes prior to
initiation of the MEDI-551 infusion at the investigator’s discretion.

As with any antibody, allergic reactions to dose administration are possible. Therefore,
appropriate drugs and medical equipment to treat acute anaphylactic reactions must be
immediately available, and study personnel must be trained to recognize and treat

anaphylaxis.

For Arm C only: Rituximab will be administered per institutional guidelines (see Appendix 2
for rituximab prescribing information). All subjects must receive mandatory premedication
consisting of a minimum dose of 60 mg IV methylprednisolone (or its equivalent) as well as
500 to 650 mg oral acetaminophen (or paracetamol equivalent), and 50 mg IV
diphenhydramine 30 to 60 minutes before the start of the initial rituximab infusion on Day 1
of Cycle 1. The initial infusion of rituximab will be administered over a minimum of 30 to
60 minutes after administration of mandatory premedications. On Day 2 of Cycle 1,
MEDI-551 will be administered over a minimum of 81 minutes following mandatory
premedications as indicated above under “Arms B, C, and D”. On Day 8 of Cycle 1 and Day
1 of Cycle 2, MEDI-551 should be administered first with rituximab administration a
minimum of 30 minutes after completion of the MEDI-551 infusion.

454 Concomitant Medications

Subjects may receive medications as supportive care or to treat AEs as deemed necessary by
the investigator or the subject’s physician. The use of pre-medication prior to administration
of MEDI-551, in the absence of a previously documented reaction to MEDI-551, is permitted
when it is clinically indicated or in accordance with institutional guidelines for administration
of a MAb. Premedication with acetaminophen, diphenhydramine, and corticosteroids is
mandatory before the first MEDI-551 infusion for Arms B, C, and D. The infusion rate
should be reviewed and adjusted to minimize infusion reactions as detailed in Section 4.5.3.
In addition, the following concomitant medications are allowed: 1) hematopoietic growth
factors to treat anemia and cytopenias as per usual institutional practice following
consultation with the Medical Monitor; 2) red cell and platelet transfusions in subjects who
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are transfusion-dependent; 3) prophylactic intravenous Ig to prevent infections; 4) intrathecal
prophylaxis with either methotrexate or cytarabine, if clinically indicated; and 5)
prophylactic antibiotics. No transfusions are permitted during the DLT period for all dose-
escalation cohorts in Arms B and C. For subjects with large tumor burden or elevated LHD
(ie, at high risk for tumor lysis syndrome), prophylaxis against tumor lysis syndrome may be
given according to institutional guidelines prior to initiation of study treatment (eg,
hydration, urine alkalinization, administration of hypouricemic agent). Subjects’ hydration
status should be assessed to reduce risks of infusion-related hypotension; laboratory
abnormalities that could complicate management if tumor lysis syndrome were to develop
should be managed according to institutional standards.

All concomitant medications given to the subject from the time the subject signs the
informed consent form through 90-Day Post Last Dose Visit will be recorded on the source

document.

455 Dose Escalation

Rules for dose escalation in Arms A, B, and C are described below. This section is not
relevant to Arm D.

Arm A

1. The MTD was to be determined based on the assessment of DLT during the DLT period
(see Section 4.5.6). Subjects were considered evaluable for assessment of DLT if they
received at least 1 full cycle (4 doses for Cohorts 1 and 2; 2 doses for Cohorts 3 to 6) of
MEDI-551 and completed the safety follow-up through the DLT evaluation period, or
experienced any DLT. Non-evaluable subjects were to be replaced. Any MEDI-551
treatment-related toxicity (regardless of grade) leading to an inability to receive a full
cycle of MEDI-551 was to be considered a DLT.

2. Per protocol Version 4.0, dose escalation was initiated in 3 subjects with FL or MM
treated at the 0.5 mg/kg dose, once a week for 4-week cycles. No DLTs were observed in
the first 3 subjects during the DLT period; therefore, enrollment in the next higher dose
cohort (Cohort 2) began. Subjects in Cohorts 1 and 2 continued to receive MEDI-551
weekly in 4-week cycles.

3. Ifno DLTs are observed in Cohort 2, dose escalation into Cohort 3 will proceed with
enrollment of subjects with advanced B-cell malignancies (CLL, DLBCL, FL, or MM). If
a DLT is observed in Cohort 2, expansion and evaluation will occur per Rule 5 below.
Three subjects will be treated at the Cohort 3 dose on Days 1 and 8 in the Ist cycle
(loading doses) and then once every 28 days at the start of each subsequent cycle. If no
DLTs are observed in the first 3 subjects during the DLT period, enrollment in the next
higher dose cohort will begin.
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4. For the first two dose cohorts only, subject enrollment was staggered so that no fewer
than 7 days (including the day of treatment of the first subject) separates treatment start
dates for each subject. A staggered enrollment achieves an observation period between
subjects such that an adequate safety evaluation, including the assessment for cytokine
release syndrome and tumor lysis syndrome, could be performed prior to entry of
additional subjects. If no Grade > 2 cytokine release syndrome or tumor lysis syndrome
was observed in the subjects in the first two cohorts during the first 7 days of treatment,
enrollment and treatment of subjects in subsequent cohorts (Cohorts 3 and higher) was
allowed to proceed concurrently.

5. If 1 of 3 subjects in a dose cohort experienced a DLT during the DLT period, that dose
cohort was allowed be expanded to a total of 6 subjects. If 1 of 6 subjects experienced a
DLT, dose escalation continued in the next higher dose cohort.

6. If> 2 subjects in a dose cohort experienced a DLT during the DLT period, the MTD
would have been exceeded and no further subjects would be enrolled into that dose
cohort. If this occurred, the preceding dose cohort would be evaluated for the MTD and a
total of 6 subjects would be treated at the preceding dose. If < 1 of 6 subjects experienced
a DLT at the preceding dose, then this dose level would be the MTD.

7. Ifthe MTD is not reached, either the maximum dose of 12 mg/kg or a lower dose (OBD)
as determined by PK, pharmacodynamic, biomarker, and safety data will be used for
cohort expansion.

8. At the discretion of the sponsor, an intermediate dose could have been chosen for dose
escalation. Situations that might have prompted selection of an intermediate dose
included unexpected toxicities that did not meet the definition of DLT or multiple similar
toxicities in a cohort that did not meet the definition of a DLT. If an intermediate dose
was chosen, subsequent dose escalation would be to the next predetermined dose
provided all the criteria for dose escalation in Rules 2-6 above were met. Further dose
escalation would be based on toxicities observed at each dose level, and would be
allowed to proceed according to the original dosing schedule or would be allowed to
include additional intermediate dosing steps based on accumulated safety data.

Arms B and C

1. The MTD was to be determined based on the assessment of DLT during the DLT period
(see Section 4.5.6). Subjects were considered evaluable for assessment of DLT if they
completed Cycle 1 of MEDI-551 or discontinued MEDI-551 treatment during Cycle 1
due to a DLT. Non-evaluable subjects were to be replaced. Any MEDI-551 treatment-
related toxicity (regardless of grade) leading to an inability to complete the first cycle of
MEDI-551 was considered a DLT.

2. If 0 of 3 or <1 of 6 subjects treated at the previous dose level experienced a DLT, dose
escalation was allowed to continue.

3. If>2 of 6 subjects in a dose cohort experienced a DLT during the DLT period, the MTD
would have been exceeded and no further subjects would be enrolled into that dose
cohort. If this occurred, the preceding dose cohort would be evaluated for the MTD and a
total of 6 subjects would be treated at the preceding dose. If < 1 of 6 subjects experienced
a DLT at the preceding dose, then this dose level would be the MTD.
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4. If the MTD was not reached, the highest protocol-specified dose will be used for cohort
expansion. The highest protocol-specified dose is 48 mg/kg for Arm B and 12 mg/kg for
Arm C.

A study-specific Dose Escalation Committee consisting of all study investigators and the
sponsor’s medical monitor provided ongoing safety surveillance of the study, with regularly
scheduled reviews of safety and other relevant data. This committee was responsible for
dose-escalation decisions and making recommendations regarding further conduct of the
study. The sponsor notified sites when enrollment into each dose cohort had been completed
and when enrollment into the next dose cohort was permitted. Details of the composition and
role of the Dose Escalation Committee are presented in Section 6.4.

4.5.6 Dose-limiting Toxicities

Dose-limiting toxicities for Arms A, B, and C are described below. This section is not
relevant to Arm D.

Arm A

The period for evaluating DLTs was from the time of first administration of MEDI-551
through the first 28-day cycle. Delays of < 5 days within a cycle due to reversible non-DLT
toxicities were allowed during the DLT period; in that case, the DLT period was no greater
than 33 days. Subjects who did not receive 2 doses (subjects enrolled under protocol
Version 5.0) or 4 doses (subjects enrolled under protocol Version 4.0) of MEDI-551 during
this time for reasons other than toxicity were to be replaced with another subject at the same
dose level. Grading of DLTs was according to the NCI CTCAE V4.03 (CTCAE, 2010).

A DLT was defined as:

* A MEDI-551 treatment-related AE of any toxicity grade that led to an inability to receive
a full cycle of MEDI-551 or

* Any Grade 3 or higher toxicity as described below that could not be reasonably ascribed

to another cause, such as disease progression or accident.

During the DLT period, a delay in therapy due to a reversible non-DLT toxicity lasting
<5 days total was not considered a DLT as long as the subject received the full intended
dose.

Nonhematologic DLTs were any Grade 3 or higher diagnosis or laboratory finding with the
following exceptions:

T



MedImmune Protocol MI-CP204
MEDI-551 01Jun2017 Version 13.0, Final

® Grade 3 fever that lasts < 24 hours with or without medical therapy and is not considered
an SAE

® Transient Grade 3 rigors or chills that responds to optimum medical therapy

® Grade 3 tumor lysis syndrome that resolves to < Grade 2 within 72 hours after initiation
of treatment

* Any Grade 3 or 4 electrolyte alteration that is reversible to < Grade 1 within 24 hours
after it occurs

* Any Grade 3 liver function test elevation that resolves to < Grade 1 within 24 hours after
it occurs

Grade 3 or higher hematologic toxicities were considered DLTs with the following
exceptions:

® > Grade 3 lymphopenia or leukopenia in the absence of neutropenia
® < Grade 4 neutropenia in the absence of fever that resolves within 5 days
® < Grade 4 thrombocytopenia that resolves within 5 days

® < @Grade 4 anemia in a subject who was transfusion dependent at study entry, or had a
history of hemolysis

Arms B and C

The period for evaluating DLTs was from the time of first administration of MEDI-551
through the first 28-day cycle. Grading of DLTs was according to the NCI CTCAE V4.03
(CTCAE, 2010).

A DLT was defined as:

* A MEDI-551 (or rituximab for Arm C) treatment-related AE of any toxicity grade that
led to an inability to receive a full cycle of MEDI-551 (or rituximab for Arm C).

®* NOTE: During the DLT period, a delay in therapy due to a reversible non-DLT toxicity
lasting < 7 days total would not be considered a DLT as long as the subject received the
full intended dose.

Nonhematologic DLTs were any Grade 3 or higher MEDI-551 (or rituximab for Arm C)
treatment-related toxicity not attributable to another cause with the following exceptions:

® Grade 3 fever that lasted< 24 hours with or without medical therapy and is not considered

an SAE

® Grade 3 rigors or chills lasting < 6 hours that respond to optimum medical therapy
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® Grade 3 IRR (first occurrence and in the absence of steroid prophylaxis) that resolves
within 6 hours with appropriate clinical management

® @Grade 3 tumor lysis syndrome that resolves to < Grade 2 within 72 hours after initiation
of treatment

* Any Grade 3 electrolyte alteration that is reversible to < Grade 1 within 72 hours after it
occurs

® Any Grade 3 liver function test elevation up to 8 x ULN and total bilirubin up to
5 x ULN that resolves to < Grade 1 within 72 hours after it occurs. Any liver function test
elevation > 8 x ULN or total bilirubin elevation > 5 x ULN that is attributed to
investigational product requires discontinuation of investigational product.

Hematologic DLTs were any Grade 3 or higher MEDI-551 (or rituximab for Arm C)
treatment-related toxicity not attributable to another cause, with the following exceptions:

® Grade 3 or 4 neutropenia in the absence of fever or infection that resolves to Grade 2
within 7 days

® Grade 3 or 4 thrombocytopenia that resolves to Grade 2 within 7 days and does not
require a transfusion

® Grade 3 anemia that resolves to Grade 2 within 7 days and does not require a transfusion
® (@Grade 3 or 4 lymphopenia

4.6 Monitoring Subject Compliance

Investigational product is administered by study site personnel; subject compliance and
investigational product administration will be reviewed during monitoring visits to the site
and to the pharmacy.

4.7 Subject Status

Subject Completion

An individual subject will be considered to have completed the study if the subject was
followed for survival until death or end of the study, regardless of the number of doses of
investigational product that was received. Once Version 13.0 is in effect, all subjects who
have completed treatment and the 90-Day Post Last Dose Visit for safety follow-up will be
considered to have completed the study.

Until Version 13.0, is in effect, subjects will be considered not to have completed the study if
one of the following conditions applies:
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* Withdrawal of consent: If consent for follow-up is withdrawn, the subject will not receive
any further investigational product or further study observation. Note that the subject may
need to undergo additional tests or tapering of treatment to withdraw safely.

* Lost to follow-up: Subjects will be considered lost-to-follow-up only if no contact has
been established by the time the study is completed such that there is insufficient
information to determine the subject’s status on the last day of the study.

Note: Subjects refusing to return to the site or to continue participation in the study should be
documented as “withdrawal of consent” rather than “lost to follow-up.” Investigators should
document attempts to re-establish contact with missing subjects throughout the study period.
If contact with a missing subject is re-established, the subject should not be considered
lost-to-follow-up and any evaluations should resume according to the protocol at the point
that they would be if no evaluations had been skipped.

Permanent Discontinuation of Investigational Product

Subjects who do not receive all protocol-specified doses of the investigational product,
regardless of the reason (withdrawal of consent, due to an AE, other), will be identified as
having permanently discontinued treatment.

4.8 Study Completion

Study completion is defined as the date of the last protocol-specified visit for the last subject
in the study. All materials or supplies provided by the sponsor will be returned to the sponsor
or designee upon study completion, as directed by the site monitor, and/or destroyed by the
site/IRB/IEC instructions. The investigator will notify the IRB/IEC when the study has been
completed.

5 ASSESSMENT OF EFFICACY AND CLINICAL PHARMACOLOGY

5.1 Efficacy and Clinical Pharmacology Parameters

The efficacy of MEDI-551 will be evaluated in subjects with advanced B-cell malignancies,
including CLL (including SLL), DLBCL, FL, MCL, and other transformed indolent
lymphomas. The efficacy profile will be assessed using CR, duration of CR, OR, disease
control, time to response (TTR), duration of objective response, duration of disease control,
progression-free survival (PFS), and overall survival (OS). Clinical activity in subjects in
Arms B, C, and D will also be assessed by the percentage of MRD-negative CRs achieved
with single-agent MEDI-551 in Arms B and D, and with the combination of MEDI-551 and
rituximab in Arm C.
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MEDI-551 PK will be described by area under the concentration-time curve from time 0 to
last measurable concentration (AUC,), area under the concentration-time curve from time

0 to infinity (AUC,), clearance, steady-state volume of distribution, and terminal-phase
half-life (t,;) estimated by non-compartmental analysis. Circulating levels of blood
mononuclear cells, including T cells, B cells, natural killer (NK) cells, and monocytes will be
determined using standard clinically available flow cytometry. The production of human
anti-human antibodies (HAHA) will be evaluated during treatment and in follow-up.

5.2 Schedule of Study Procedures

All subjects who are assigned an SID number and receive any investigational product will be
followed according to the protocol regardless of the number of doses received, unless consent
for follow-up is withdrawn. The investigator must notify the sponsor or designee of
deviations from protocol visits or evaluations and these evaluations, if applicable, must be
rescheduled or performed at the nearest possible time to the original schedule. Protocol
deviations will be recorded on the source document with an explanation for the deviation.
The investigator must comply with the applicable requirements related to the reporting of
protocol deviations to the IRB/IEC.

Subjects/legal representatives will be instructed to call study personnel to report any
abnormalities during the intervals between study visits and to come to the study site if
medical evaluation is needed and the urgency of the situation permits. For emergency and
other unscheduled visits to a medical facility other than the study site, medical records will
be obtained by the investigator and made available to the sponsor or designee during

monitoring visits.

The purpose of Protocol Version 13.0 is discontinue participation for all subjects who are no
longer dosing and have completed at least the 90-day post treatment safety follow-up, while
allowing subjects who are benefiting from MEDI-551 to continue treatment. Subjects who
are currently on treatment will be allowed to continue to receive MEDI-551 with a simplified
schedule of evaluations focused on safety. The 90-Day Post Last Dose Visit for safety
follow-up (approximately 90 days after last dose of study drug[s]) will be conducted when
subjects come off treatment. Long-term follow-up for PFS and OS will be discontinued.
Once Version 13.0 is in effect, all subjects who have completed treatment and safety follow-
up through at least the 90-Day Post Last Dose Visit will be considered to have completed the
study.

A summary of changes implemented in Version 13.0 is provided in Section 15 of the
protocol. Key safety assessments relevant to MEDI-551 are retained. Table 5.2.1-1
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describes the frequency and type of procedure to be conducted for subjects who remain on

treatment:

5.21 Schedule of Study Procedures - All Subjects Approved for Version
13.0 of the Protocol

Table 5.2.1-1 Schedule of Evaluations
Day 1, All Cycles EOS or
Evaluations Once Version 13.0 EOT Visit 90-Day Post Last
Is In Effect (£ 7 Days) Dose Visit
(£ 7 Days) (£ 7 Days)
Verify eligibility criteria X
Medical history X
Concomitant medications X X X
Pregnancy test (females of childbearing X
potential)
Karnofsky performance status X X
Physical examination (focused) X X X
AE/SAE assessment X X X
Weight X X
Vital signs Pre and post dose X X
ECG (single) X X
Serum chemistry X X
Hematology X X X
Coagulation tests X X
Urinalysis X X
Quantitative IgM, IgG, IgA X X
Flow cytometry of whole blood for T/B cell X X
and effector cell subsets
MEDI-551 serum concentrations X X
Anti-MEDI-551 antibodies X X
Disease assessment * Every 2-6 months X°
MEDI-551 administration X

AE = adverse event; ECG = electrocardiogram; EOS = End of Study; EOT = End of Treatment; Ig=
immunoglobulin; SAE = serious adverse event;

*  Subjects with FL, DLBCL, MCL, and transformed indolent lymphoma: Assess by CT scan (FDG-PET or
PET-CT if clinically indicated) and physical exam every 2 months during the first year of treatment and
then every 6 months. Additional scans may be performed if clinically indicated. Subjects with CLL
“(including SLL)” will perform chest, abdomen, pelvis, and neck (if applicable). CT scans are only
required after the first year of treatment if clinically indicated (eg previous indication to treat was based on
predominantly nodal disease) or if indicated based on hematology findings.

Disease assessment not required if performed within 8 weeks prior to the EOT visit.

Y




MedImmune Protocol MI-CP204
MEDI-551 01Jun2017 Version 13.0, Final

5.3 Description of Study Procedures

Simplified study procedures implemented in Version 13.0 are described in this section.

A Laboratory Manual will be provided to the sites that specifies the procedures for
collection, processing, storage, and shipment of samples, as well as laboratory contact
information.

5.3.1 Medical History and Physical Examination, ECG, Weight, and Vital
Signs

In Arms A, B, C, and D, medical history, physical examinations, ECG, weight, and vital
signs will be evaluated according to the schedule in Section 5.2. Physical examination should
be focused (symptom-directed).

Findings from medical history and physical exam shall be given a baseline grade according
to the procedure for AEs. Increases in severity of pre-existing conditions during the study
will be considered AEs, with resolution occurring when the grade returns to at or below the
pre-study baseline.

As of Version 13.0, single ECGs will be obtained at the specified time points in the Schedule
of Study Procedures in Section 5.2.1 . Vital signs include temperature, blood pressure, pulse
rate, respiratory rate, and pulse oximetry.

Body weight will be recorded at Screening, and on Day 1 of each treatment cycle, and at
EOT Visit.

5.3.2 Clinical Laboratory Tests

In Arms A, B, C, and D, clinical laboratory safety tests will be performed in a licensed
clinical laboratory following the schedule shown in Section 5.2.1. Urine pregnancy tests
(women of childbearing potential only) on Day 1 of each cycle prior to dosing will be
performed in the clinic using a licensed test (dipstick). New abnormal laboratory results that
are clinically significant should be repeated as soon as possible (preferably within 24 to 48
hours). Tests for AST, ALT, alkaline phosphatase, and total bilirubin must be conducted
concurrently and assessed concurrently. The following clinical laboratory tests will be
performed.
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e Bicarbonate

Lactate dehydrogenase

e Calcium

Blood urea nitrogen

*  Chloride ¢ Uric acid

*  Magnesium *  Creatinine

*  Potassium *  Total bilirubin
*  Sodium *  Glucose

*  Aspartate aminotransferase *  Albumin

e Alanine aminotransferase

Total protein

»  Alkaline phosphatase

Triglycerides

*  Gamma glutamyl transferase

Cholesterol

Hematology

e WBC count with differential

Platelet count

¢ Red blood cell count

Mean corpuscular volume

¢ Hematocrit

Mean corpuscular hemoglobin concentration

*  Hemoglobin

Urinalysis
¢ Glucose
¢ Ketones
«  Blood

e Bilirubin

e Protein

Pregnancy Test (females of childbearing potential only)

*  Urine human chorionic gonadotropin

Other Safety Tests

*  Coagulation tests: prothrombin time, partial thromboplastin time, fibrinogen
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5.3.3  T/B-cell and Immunoglobulin Levels

For Arms A, B, C, and D, flow cytometry performed at a central laboratory will be used to
determine circulating T/B-cell levels and effector cell subsets. Samples for quantitative IgM,
IgG, and IgA levels will be collected and local clinical laboratories will determine Ig levels.

5.34 Pharmacokinetic Evaluation and Methods

For Arms A, B, C, and D, blood samples for MEDI-551 PK evaluation will be collected
according to the schedule shown in Section 5.2.1. MEDI-551 concentrations in serum

samples will be measured using a validated immunoassay.

5.3.5 Immunogenicity Evaluation and Methods

For Arms A, B, C, and D, anti-MEDI-551 antibodies will be assessed according to the
schedule shown in Section 5.2.1. Samples will be assessed for the presence of
anti-MEDI-551 antibodies using a validated drug-tolerant solution -phase bridging assay.
Tiered analysis will be performed to include screening, confirmatory and titer assay
components, and positive-negative cutpoints, which were statistically determined from drug-
naive validation samples, will be employed.

5.3.6 Disease Evaluation and Methods

Subjects with FL, DLBCL, MCL, or transformed indolent lymphoma will be assessed by CT
scan and physical examination according to the schedule shown in Section 5.2.
Fluorodeoxyglucose-positron emission tomography (FDG-PET) or positron emission
tomography (PET-CT) are not required unless clinically indicated. Criteria for CR and PR
will be according to the International Working Group criteria (Cheson et al, 2007). Complete

response unconfirmed will not be used to assess response.

Subjects with CLL (including SLL) will be assessed by hematology and disease assessment
according to the schedule shown in Section 5.2.1. CT scans are only required after the first
year of treatment if clinically indicated (eg previous indication to treat was based on
predominantly nodal disease) or if indicated based on hematology findings. Assessment of
disease response for CLL (including SLL), will be determined according to the National
Cancer Institute - Working Group (NCI-WGQG) guidelines on CLL (Hallek et al, 2008).
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5.3.7 Estimate of Blood Volume Collection

Beginning with Version 13.0, subjects will have approximately 15 mL of blood drawn on any
single visit during the treatment period. The estimated volume of blood to be collected
during the EOT Visit or the 90-Day Post Last Dose Visit will be no more than 20 mL each
visit. The total volume of blood to be collected for a subject will depend on the number of
cycles completed.

6 ASSESSMENT OF SAFETY

6.1 Safety Parameters
6.1.1 Adverse Events

The International Council for Harmonisation (ICH) Guideline for Good Clinical Practice
(GCP) E6 (R1) defines an AE as:

Any untoward medical occurrence in a patient or clinical investigation subject
administered a pharmaceutical product and which does not necessarily have a causal
relationship with this treatment. An AE can therefore be any unfavorable and unintended
sign (including an abnormal laboratory finding), symptom, or disease temporally
associated with the use of a medicinal product, whether or not considered related to the
medicinal product.

An AE includes but is not limited to any clinically significant worsening of a subject’s
pre-existing condition.

Adverse events may be treatment emergent (ie, occurring after initial receipt of
investigational product) or nontreatment emergent. A nontreatment-emergent AE is any new
sign or symptom, disease, or other untoward medical event that begins after the subject/legal
representative signs the informed consent form but before the subject has received
investigational product.

Elective treatment or surgery (that was scheduled prior to the subject being enrolled into the
study) for a documented pre-existing condition that did not worsen from baseline is not
considered an AE.

6.1.2 Serious Adverse Events

An SAE is any AE that:

® Results in death
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* Is immediately life-threatening

This term refers to an event in which the subject was at risk of death at the time of the
event; it does not refer to an event that may have led to death.

* Requires inpatient hospitalization or prolongation of existing hospitalization

In general, hospitalization signifies that the subject has been detained (usually
involving at least an overnight stay) at the hospital or emergency ward for
observation and/or treatment that would not have been appropriate in an outpatient
setting.

® Results in persistent or significant disability/incapacity

The term disability means a substantial disruption of a person’s ability to conduct
normal life functions.

* Is a congenital anomaly/birth defect in offspring of the subject

* Is an important medical event that may jeopardize the subject or may require medical
intervention to prevent one of the outcomes listed above.

Medical or scientific judgment should be exercised in deciding whether expedited
reporting is appropriate in this situation. Examples of medically important events are
intensive treatment in an emergency room or at home for allergic bronchospasm,
blood dyscrasias, or convulsions that do not result in hospitalizations; or development
of drug dependency or drug abuse.

6.1.3 Other Events of Special Interest
6.1.3.1 Hepatic Function Abnormality

A ‘hepatic function abnormality’ of special interest to the sponsor is defined as any increase
in ALT or AST to greater than 3 x ULN and concurrent increase in bilirubin to greater than
2 x ULN. Concurrent findings are those that derive from a single blood draw or from
separate blood draws taken within 8 days of each other. In the event of hepatic function
abnormality, where the etiology is unknown, follow-up investigations and inquiries should be
initiated promptly by the investigational site based on medical judgment to make an informed
decision regarding the etiology of the event.

6.1.3.2 Infusion Reactions

Any IRR resulting in permanent discontinuation of investigational product must be reported
within 24 hours of knowledge of the event to Medlmmune Patient Safety or designee using
the Fax Notification Form. See Section 6.2.5 and Section 6.3.5.5 for instructions.
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6.2 Assessment and Recording of Safety Parameters

6.2.1 Assessment of Severity

Assessment of severity is one of the responsibilities of the investigator in the evaluation of
AEs and SAEs. The determination of severity should be made by the investigator based upon
medical judgment and the severity categories of Grade 1 to 5 as generally defined below.

Grade 1 An event that is usually transient and may require only minimal
treatment or therapeutic intervention. The event does not generally
interfere with usual activities of daily living.

Grade 2 An event that is usually alleviated with additional specific therapeutic
intervention. The event interferes with usual activities of daily living,
causing discomfort but poses no significant or permanent risk of harm
to the subject.

Grade 3 An event that requires intensive therapeutic intervention. The event
interrupts usual activities of daily living, or significantly affects the
clinical status of the subject. The event poses a significant risk of harm
to the subject, and hospitalization may be required.

Grade 4 An event, and/or its immediate sequelae, that is associated with an
imminent risk of death or is with physical or mental disabilities that
affect or limit the ability of the subject to perform activities of daily
living (eating, ambulation, toileting, etc).

Grade 5 The termination of life as a result of an event.

Severity will be graded according to the NCI CTCAE V4.03 (CTCAE, 2010).

It is important to distinguish between serious criteria and severity of an AE. Severity is a
measure of intensity whereas seriousness is defined by the criteria in Section 6.1.2. A

Grade 3 need not necessarily be considered an SAE. For example, a Grade 3 headache that
persists for several hours may not meet the seriousness criteria and would be considered an
AE, whereas a Grade 2 myocarditis requiring hospitalization for pain management would be
considered an SAE.
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6.2.2 Assessment of Relationship

An event is considered “product-related” for the purposes of regulatory reporting if the
investigator, the MedImmune medical monitor, or the MedImmune Patient Safety Physician
assesses the event as possibly, probably, or definitely related to the investigational product.
This is not a conclusive determination of causal association between the product and the

event.

Whenever the investigator’s assessment is unknown or unclear, the event is treated as
product-related for the purposes of reporting to regulatory authorities.

An event may be deemed to be not related to the product for purposes of regulatory reporting
only if the investigator, MedImmune medical monitor, and MedImmune Patient Safety
physician, if applicable, agree that the event is not product-related.

The investigator is required to provide an assessment of relationship of AEs and SAEs to the
investigational product. A number of factors should be considered in making this assessment
including: 1) the temporal relationship of the event to the administration of investigational
product; 2) whether an alternative etiology has been identified; and 3) biological plausibility.
The following guidelines should be used by investigators to assess the relationship of an

event to investigational product administration.

Relationship assessments that indicate an “Unlikely Relationship” to investigational
product:

None: The event is related to an etiology other than the investigational product (the
alternative etiology must be documented in the study subject’s medical
record).

Remote: The event is unlikely to be related to the investigational product and likely to
be related to factors other than investigational product.

Relationship assessments that indicate a “Likely Relationship” to investigational product:

Possible: There is an association between the event and the administration of the
investigational product, and there is a plausible mechanism for the event to be
related to investigational product; but there may also be alternative etiology,
such as characteristics of the subject’s clinical status or underlying disease.

Probable: There is an association between the event and the administration of

investigational product, a plausible mechanism for the event to be related to
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the investigational product, and the event could not be reasonably explained
by known characteristics of the subject’s clinical status or an alternative
etiology is not apparent.

Definite: There is an association between the event and the administration of
investigational product, a plausible mechanism for the event to be related to
the investigational product, and causes other than the investigational product
have been ruled out and/or the event re-appeared on re-exposure to the

investigational product.

6.2.3 Recording of Adverse Events

Adverse events will be recorded on the case report form (CRF) using a recognized medical
term or diagnosis that accurately reflects the event. Adverse events will be assessed by the
investigator for severity, relationship to the investigational product, possible etiologies, and
whether the event meets criteria of an SAE and therefore requires immediate notification of
the sponsor. See Section 6.1.2 for the definition of SAEs, and Section 6.2.1 and Section 6.2.2
for guidelines for assessment of severity and relationship, respectively. If an AE evolves into
a condition that meets the regulatory definition of “serious,” it will be reported on the SAE
Report Form (Section 6.2.4).

6.2.4 Recording of Serious Adverse Events

Serious adverse events will be recorded on the SAE Report Form using a recognized medical
term or diagnosis that accurately reflects the event. Serious adverse events will be assessed
by the investigator for severity, relationship to the investigational product, and possible
etiologies. See Section 6.1.2 for the definition of SAEs, and Section 6.2.1 and Section 6.2.2
regarding guidelines for assessment of severity and relationship, respectively.

For all SAEs that occur prior to the administration of investigational product, an assessment
of protocol relatedness must be made by the investigator. A protocol-related SAE may occur
as a result of a procedure or intervention required during the study (eg, blood collection,
washout of an existing medication). The following guidelines should be used by investigators
to assess the relationship of SAEs:
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Protocol related: The event occurred due to a procedure/intervention that was described
in the protocol for which there is no alternative etiology present in the
subject’s medical record.

Not protocol related: The event is related to an etiology other than the procedure/
intervention that was described in the protocol (the alternative etiology

must be documented in the study subject’s medical record).

6.2.5 Recording of Other Events of Special Interest

Hepatic Function Abnormality

Events of hepatic function abnormality (as defined in Section 6.1.3.1) should be recorded
according to the definitions of AE and SAE (Section 6.1.1 and Section 6.1.2, respectively):

If an event of hepatic function abnormality is a pre-existing condition, the event does not
meet the definition of an AE and does not need to be recorded as such.

If the etiology of the hepatic function abnormality is known (including progression of
primary or metastatic malignancy) and/or not a pre-existing condition, the diagnosis should
be recorded as an AE/SAE per Section 6.2.3 and Section 6.2.4.

If the hepatic function abnormality remains unexpected, the term “hepatic function
abnormal” should be used to report the AE/SAE per Section 6.2.3 and Section 6.2.4.

Infusion-related Reactions

Infusion reactions meeting the criteria noted in Section 6.1.3.2 should be recorded using
recognized medical terms or diagnosis that accurately reflects the event in the same manner
all AEs and SAEs (Section 6.1.1 and Section 6.1.2, respectively). See Section 6.3.5.5 for
additional reporting requirements. Infusion reactions and related signs and symptoms should

only be recorded on the infusion reaction eCRF.

6.3 Reporting Requirements for Safety Parameters
6.3.1 Study Reporting Period for Adverse Events

All AEs that occur after a subject has signed the written informed consent form through the
90-Day Post Last Dose Visit must be reported by the investigator.
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Any new sign or symptom, disease, or other untoward medical event that occurs after the
subject/legal representative signs the informed consent form must be reported by the
investigator as an AE in the same way as AEs that occur after the subject receives

investigational product.

6.3.2  Study Reporting Period for Serious Adverse Events

The reporting period for SAEs is the period immediately following the time that written
informed consent is obtained through the 90-Day Post Last Dose Visit. After the initial SAE
report the investigator is required to follow each subject proactively and provide further
information on the subject’s condition to MedImmune Patient Safety.

All SAEs should be followed up to resolution by the investigator, even if this extends beyond
the study reporting period. Resolution of an SAE is defined as the return to baseline status or
stabilization of the condition with the expectation that it will remain chronic.

At any time after completion of the study, if an investigator or qualified designee becomes
aware of an SAE that is suspected by the investigator or qualified designee to be related to
investigational product, the event should be reported to Medlmmune Patient Safety.

6.3.3 Notification of Sponsor of Serious Adverse Events

Within 24 hours of identifying an SAE, regardless of the presumed relationship to the
investigational product, the investigator or qualified designee must complete the SAE
Report Form and fax to MedImmune Patient Safety or designee (ie, contract research
organization).

MedImmune contact information:

Patient Safety
MedImmune
One MedIlmmune Way
Gaithersburg, MD 20878
Fax: 1301 398 4205
MedImmune will provide international fax numbers to the sites in countries outside of the

US.

MedImmune, as sponsor of the study is responsible for reporting certain SAEs as expedited
safety reports to applicable regulatory authorities, ethics committees, and participating
investigators, in accordance with ICH Guidelines and/or local regulatory requirements.

MedImmune may be required to report certain SAEs to regulatory authorities within
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7 calendar days of being notified about the event; therefore, it is important that investigators
submit additional information requested by MedImmune as soon as it becomes available.

Investigators should provide all available information at the time of SAE Report Form
completion. Investigators should not wait to collect additional information to fully document
the event before notifying MedImmune Patient Safety of an SAE. When additional
information becomes available, submit a follow-up SAE Report Form (separate from the
initial report form) with the new information. Any follow-up information to an SAE also
needs to be provided to MedImmune Patient Safety within 24 hours of learning of the new
information.

6.3.4 Notification of Institutional Review Board or Independent Ethics
Committee of Serious Adverse Events

The investigator must comply with the applicable regulatory requirements related to the
reporting of SAEs to the IRB/IEC. The IRB/IEC must be informed in a timely manner by the
investigator of SAEs occurring at their site during the study. The sponsor will submit
information on serious unexpected and related events to any EU IECs. Investigators must also
submit safety information provided by Medlmmune to the IRB/IEC as detailed in

Section 10.1 and Section 10.2.

6.3.5 Other Events Requiring Immediate Reporting
6.3.5.1 Pregnancy and Overdose

The following events are not necessarily considered to be AEs but are considered
immediately reportable events and are required to be reported in real time (i.e., within 24
hours of learning about the event) to MedImmune Patient Safety using the Fax Notification
Form:

1. Pregnancy

2. Investigational product overdose (whether or not the overdose is associated with an AE
or SAE)

Subjects who become pregnant during the study period must not receive additional doses of
investigational product. If the subject requests to know which treatment she received, this
information will be provided to her. After obtaining the subject’s consent, the subject will be
followed for the duration of the pregnancy. A pregnancy should be followed for outcome and
any premature terminations reported. In addition, the health status of the mother and child,
including date of delivery, and the child’s gender and weight should be reported to
MedImmune Patient Safety after delivery.
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6.3.5.2 Other Protocol-specific Events

The following events are also considered IREs and must be reported within 24 hours to
MedImmune Patient Safety using the Fax Notification Form:

1. Any withdrawal of consent during the study
2. Any event resulting in discontinuation of investigational product

6.3.5.3 Hepatic Function Abnormality

Hepatic function abnormality (as defined in Section 6.1.3.1) in a study subject, with or
without associated clinical manifestations, where the etiology is unknown, is required to be
reported as “hepatic function abnormal” within 24 hours of knowledge of the event to
MedImmune Patient Safety using the Safety Fax Notification Form (see Section 6.3.3 for
contact information). The investigator shall review the data with the medical monitor. The
investigator should use clinical judgment to establish the cause based on local standard of
care and follow the subject by conducting testing as clinically indicated. If, after appropriate
workup, in the opinion of the investigator, the underlying diagnosis for the abnormality
remains unexplained, discontinuation of dosing for this subject should be considered.

Each reported event of hepatic function abnormality will be followed by the investigator and
evaluated by the sponsor. If the etiology of the event remains unconfirmed and/or is
considered related to investigational product (see Section 6.2.2), a prompt cumulative review
of safety data and the circumstances of the event in question will be conducted and assessed
by the MedImmune safety review committee (see Section 6.4) to determine whether
continued dosing of current study subjects and/or study entry should be interrupted, whether
the protocol will be modified, or whether the study will be discontinued permanently.
Review and approval by the MedImmune safety review committee is required for resumption
of subject dosing or study entry in the event that the study is interrupted. Where applicable,
regulatory authorities and IRBs/IECs will be notified of any actions taken with the study.

6.3.5.4 Hepatitis Reactivation

Any event of hepatitis reactivation must be reported immediately (i.e., within 24 hours of
learning about the event), regardless of the amount of time that has passed since the subject’s
last MEDI-551 dose.

6.3.5.5 Infusion-related Reactions

Any infusion-related reaction of a study subject with the investigational product causing
permanent discontinuation of dosing with investigational product, with or without associated
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AEs/SAEs, is required to be reported within 24 hours of knowledge of the event to
MedImmune Patient Safety or designee using the Fax Notification Form (see Section 6.3.3
for contact information). An infusion reaction does not automatically make an AE serious,
but if the consequences of the reaction are serious, for example death or hospitalization, the
event is serious and must be reported as an SAE (see Section 6.2.4 and Section 6.3).

6.3.5.6 Progressive Multifocal Leukoencephalopathy

Any suspected case of PML should be immediately reported (i.e., within 24 hours of learning
about the event) to MedImmune and discussed with the medical monitor.

6.4 Safety Management During the Study

The Medlmmune medical monitor has primary responsibility for the ongoing medical review
of safety data throughout the study. This includes review of SAEs and timely review of AEs
and “other events” reported during the study. MedImmune Patient Safety is responsible for
the receipt, immediate review, investigation, and follow-up of SAEs reported from the
clinical study sites.

A study-specific Dose-Escalation Committee will provide ongoing safety surveillance of the
study, with regularly scheduled reviews of safety and other relevant data. This committee
will be responsible for dose-escalation decisions and making recommendations regarding
further conduct of the study. The Dose-Escalation Committee includes the MedImmune
medical monitor for the study, the MedImmune Patient Safety physician for the study, and
the principal investigator from each actively enrolling study site. This committee will review
data, including all AEs, laboratory parameters, PK, and pharmacodynamic data, following
the full enrollment of any dose-escalation cohort and completion of the DLT evaluation
period. This committee will also review data at other time points in response to AEs assessed
as medically relevant by the medical monitor. Dose-escalation decisions and outcomes of
reviews of safety and other relevant data will be communicated to the Medlmmune safety
review committee. The sponsor will notify sites when enrollment into each dose cohort has
been completed and when enrollment into the next dose cohort is permitted.

A MedImmune safety review committee provides safety surveillance, guidance, and
oversight for all clinical development studies in which Medlmmune has sponsor
accountabilities. Committee members include, but are not limited to, appropriate
representatives from Patient Safety, Clinical Development, and Regulatory Affairs. The
committee reviews protocol-specific safety data and assesses changes to the benefit/risk
profile of the molecule during early phases of development. Based on review of safety data,
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the committee may suspend enrollment or subject dosing in clinical studies, request
modification of study documents, or take other actions as deemed necessary.

6.4.1 Interruption or Permanent Discontinuation of Study Dosing in
Individual Subjects

Dosing of MEDI-551 may be interrupted for up to 4 hours in subjects experiencing Grade 2
or 3 infusion reactions as described in Section 4.5.2.

An individual subject will not receive any further investigational product (i.e., permanent

discontinuation) if any of the following occur in the subject in question:

1. Withdrawal of consent;

2. Allergic reactions > Grade 2 or any allergic reaction that necessitates the use of systemic
pressors.

o Qrade 3 infusion reactions that do not respond to medical therapy (including
interruption of infusion for < 4 hours) or that occur despite steroid prophylaxis. Any
Grade 4 infusion reaction or any infusion reaction that necessitates the use of
systemic pressors.

3. Grade 3 infusion reactions that respond to medical therapy or slowing the infusion rate
and that are of limited duration will not necessitate dose interruption or discontinuation.
. Pregnancy;
5. DLT (see Section 4.5.6 for definition of DLTs). The Medical Monitor may decide that

certain events meeting the criteria for DLT are controllable and that retreatment is
considered safe.

a. Subjects whose DLT resolves to < Grade 1 or baseline within 7 days can be retreated
during the DLT period at one dose level below the subject’s prior dose for all arms of
the study except the first dose-escalation cohort of Arms B and C.

b. Subjects with toxicities considered DLTs that persist beyond 7 days will not be
retreated for Arm A only.

c. Recurrence of the DLT following retreatment will necessitate permanent
discontinuation of treatment with MEDI-551 for Arm A only.

6. Delay in administration of MEDI-551 for more than 21 days for reason of toxicity within
any 3 consecutive cycles for Arm A or delay in cycles as dictated in Section 6.4.1 for
Arms B, C, and D;

7. Recurrence of any > Grade 3 toxicity not attributable to other causes unless otherwise
specified in Section 6.4.1;

8. Documentation of disease progression;

9. Any event which, in the opinion of the investigator, contraindicates further dosing such
as intercurrent illnesses, significant drug toxicities or complications if judged by the
investigator to be in the best interest of the subject;

10. Subject non-compliance;
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11. Treatment with another investigational agent;
12. Initiation of alternative anticancer therapy;

13. Achievement of a CR and a maximum of 2 additional cycles after CR. For the purposes
of discontinuation of drug, CR shall be defined as the time of hematological and
radiological CR without necessity of BM confirmation.

Subjects who are permanently discontinued from investigational product will be followed for
safety for approximately 90 days post last dose. In addition, until Version 13.0, subjects were
to be followed for disease evaluation every 3 months after the 90-Day Post Last Dose Visit
until disease progression, death, initiation of alternative therapy, withdrawal of consent, or
end of study. Upon disease progression, subjects were to be followed only for survival every
3 months until death, withdrawal of consent, or end of study.

6.4.2 Study Stopping Criteria

If any of the following occur, no further administration of investigational product will take
place and no further subjects will be entered into the study:

1. The incidence or severity of adverse events in this or other studies indicates a
potential health hazard to subjects in the current study, determined after review of
relevant information through internal MedImmune safety data review procedures.

Subject enrollment is unsatisfactory.

3. Non-compliance that might significantly jeopardize the validity or integrity of the
study.
4. Sponsor decision to terminate development.

In case a safety event requiring enrollment suspension occurs, a prompt cumulative review of
safety data and the circumstances of the event in question will be conducted by the medical
monitor and the MedImmune safety review committee to determine whether dosing and
study entry/randomization should be resumed, whether the protocol will be modified, or
whether the study will be discontinued permanently. The relevant competent health
authorities in participating countries and IRB/IEC will be notified of any event that triggers
suspension of enrollment in this study. If the study is suspended for safety reasons and it is
deemed appropriate by the sponsor to resume the study, approval from the relevant regulatory
authorities (and IRBs/IECs when applicable) will be obtained prior to resuming the study.

Decisions regarding ongoing treatment for any subjects who have already received
investigational product and are currently in the study at the time study-stopping criteria are
met will be made on a case-by-case basis after discussion with the subject, principal

investigator, and the sponsor. In the case that a safety event requiring enrollment suspension
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occurs, all subjects on treatment will be re-consented. Regardless of whether dosing is
continued or not, all subjects who were on treatment at the time study-stopping criteria were
met will continue to be followed by the principal investigator for safety until the end of the
study.

Withdrawal criteria for individual subjects are provided in Section 6.4.1.

6.4.3 Monitoring of Dose Administration

Arm A

Vital signs will be evaluated prior to infusion and at the end of infusion only; additional
monitoring may be performed if clinically indicated. Vital signs include temperature, blood

pressure, pulse rate, respiratory rate, and pulse oximetry.

As with any antibody, allergic reactions to dose administration are possible. Therefore,
appropriate drugs and medical equipment to treat acute anaphylactic reactions must be
immediately available, and study personnel must be trained to recognize and treat
anaphylaxis.

In the event of an IRR, the infusion of MEDI-551 may be decreased by 50% or interrupted
until resolution of the event (up to 4 hours) and re-initiated at 50% of the initial rate until
completion of the infusion. Acetaminophen and/or an antihistamine (eg, diphenhydramine),
or institutional equivalents, may be administered at the discretion of the investigator. If the
infusion reaction is severe or prolonged, methylprednisolone 100 mg (or the equivalent)
should be administered as well. For subsequent infusions in subjects who experience an IRR
and do not require discontinuation of MEDI-551 (see Section 6.4.1), acetaminophen and an
antihistamine may be administered prior to initiation of the MEDI-551 infusion. If a subject
experiences a Grade 3 IRR, all subsequent administration of MEDI-551 must be preceded by
IV methylprednisolone 100 mg (or the equivalent) 30 minutes prior to initiation of MEDI-
551 infusion.

Arms B, C.and D

Vital signs are evaluated prior to infusion and at the end of infusion as well as at the EOT
and 90-Day Post Last Dose visits; additional monitoring may be performed if clinically
indicated.

As described in Section 6.4.1, all subjects receiving MEDI-551 in Arms B, C, and D must
receive mandatory premedication consisting of a minimum dose of 60 mg IV
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methylprednisolone (or its equivalent), 500 to 650 mg oral acetaminophen (or paracetamol
equivalent), and 50 mg IV diphenhydramine (or its equivalent) before the initial MEDI-551
infusion on Day 1 of Cycle 1 in Arms B and D, and on Day 2 of Cycle 1 in Arm C.

In the event of an IRR, the infusion of MEDI-551 may be interrupted until resolution of the
event (up to 4 hours) and re-initiated at the 1 mL/minute rate. The rate may be slowly
increased by 50% every 15 minutes until completion of the infusion. If the infusion reaction
is severe or prolonged, methylprednisolone 100 mg (or the equivalent) may be

administered in addition to acetaminophen (or institutional equivalent) and/or an
antihistamine at the discretion of the investigator for management of the IRR (Simons, 2010;
Sampson et al, 2006). In the event of a Grade 4 IRR, the subject should have MEDI-551
permanently discontinued (see Sections 4.5.2.1 and 4.5.6).

If a subject experiences a Grade 3 IRR and does not require permanent discontinuation of
MEDI-551 (see Sections 4.5.2.1 and 4.5.6), all subsequent administration of MEDI-551 must
be preceded by IV methylprednisolone 100 mg (or the equivalent), oral acetaminophen 500
to 650 mg (or equivalent dose of paracetamol), and IV diphenhydramine 50 mg 30 to 60
minutes prior to initiation of MEDI-551 infusion. Subjects who only experience a Grade 1 or
2 IRR and do not require permanent discontinuation of MEDI-551 (see Section 4.5.2.1) may
receive methylprednisolone (or the equivalent), acetaminophen (or paracetamol equivalent),
and diphenhydramine 30 to 60 minutes prior to initiation of the MEDI-551 infusion at the
investigator’s discretion.

Monitoring of the administration of rituximab in Arm C will be performed according to
institutional protocols.

As with any antibody, allergic reactions to dose administration are possible. Therefore,
appropriate drugs and medical equipment to treat acute anaphylactic reactions must be
immediately available, and study personnel must be trained to recognize and treat
anaphylaxis.

7 STATISTICAL CONSIDERATIONS
7.1 General Considerations

Data will be provided in data listings sorted by treatment group and subject number. Tabular
summaries will be presented by treatment group. Categorical data will be summarized by the
number and percentage of subjects in each category. Continuous variables will be

summarized by descriptive statistics, including mean, standard deviation, median, minimum,

and maximum. Details of endpoint analyses will be described in the statistical analysis plan.
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7.2 Analysis Populations

The Evaluable population for DLT will include all subjects in the dose-escalation phase
who receive at least 1 full cycle of MEDI-551 and complete safety follow-up through the
DLT evaluation period (defined in Section 4.5.6) or experience any DLT during the DLT
evaluation period. The Evaluable population for DLT will be used for the MTD analysis.

The Safety population will include all subjects who receive any treatment of MEDI-551.
The Safety population will be used to evaluate baseline characteristics as well as all
endpoints for safety.

The Evaluable population for efficacy will include all subjects who receive any treatment
of MEDI-551 and complete at least one post-baseline disease assessment. The Evaluable
population for efficacy will be used to evaluate the efficacy endpoints.

7.3 Endpoints

The primary, secondary, and exploratory endpoints are listed in this section, and assessment
of the endpoints is described in Section 7.4.

7.31 Primary Endpoints
Arm A

1. MTD or OBD: DLTs
2. Safety: AEs, SAEs, laboratory evaluations, vital signs, physical examinations, and ECGs

Arms B and C

1. MTD is defined as the highest dose where < 1 out of 6 subjects experience a DLT during
the DLT evaluation period or the highest protocol-specified dose not exceeding MTD:
DLTs

Safety: AEs, SAEs, laboratory evaluations, vital signs, physical examinations, and ECGs
3. Clinical activity/efficacy: CR, duration of CR, PR, objective response, disease control,

TTR, duration of objective response, duration of disease control, PFS, and OS

Arm D

1. Clinical activity/efficacy: CR, duration of CR, PR, objective response, disease control,
TTR, duration of objective response, duration of disease control, PFS, and OS
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7.3.2 Secondary Endpoints
Arm A

1. Clinical activity/efficacy: CR, duration of CR, PR, objective response, disease control,
TTR, duration of objective response, duration of disease control, PFS, and OS

1. Effect of MEDI-551 on circulating lymphocyte populations: circulating levels of blood
mononuclear cells, including T-cells, B-cells, NK cells and monocytes

2. Pharmacokinetics: PK profiles and parameters, including maximum observed
concentration (Cpax), AUC, clearance (CL), and t,,, of MEDI-551

3. Incidence of anti-MEDI-551 antibodies based on samples obtained from each subject at
multiple timepoints before and after dosing

Arms B and C

1. Pharmacokinetics: PK profiles and parameters, including Cy,ax, AUC, CL, and ty;, of
MEDI-551

1. Incidence of anti-MEDI-551 antibodies based on samples obtained from each subject at
multiple timepoints before and after dosing

2. Effect of MEDI-551 on B-lymphocyte levels in peripheral blood, including time to
recovery of B-lymphocyte level

Arm D

1. Safety: AEs, SAEs, laboratory evaluations, vital signs, physical examinations, and ECGs

2. Pharmacokinetics: PK profiles and parameters, including Cy,ax, AUC, CL, and ty;, of
MEDI-551

3. Incidence of anti-MEDI-551 antibodies based on samples obtained from each subject at
multiple timepoints before and after dosing

4. Effect of MEDI-551 on B-lymphocyte levels in peripheral blood, including time to
recovery of B-lymphocyte level

7.3.3  Exploratory Endpoints

Descriptive statistics will be used to describe the exploratory analyses when possible.
Depending on the nature of the data, geometric mean and other appropriate statistical
summaries might be used as well. The variables likely to be included in the exploratory
analyses are described below.

Arm B

.
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7.4 Assessments
7.41 MTD or OBD/Highest Protocol-defined Dose

The MTD was based on the evaluable population for DLT and was defined as the highest
dose at which < 1 out of 6 subjects experience a DLT during the DLT evaluation period. The
number and percentage of subjects with a DLT will be presented by dose level and overall.
Since the MTD was not reached, the OBD (Arm A) or highest protocol-defined dose (Arms
B and C) was determined based upon analysis of all available data, including safety, PK,
pharmacodynamic, and response.

7.4.2 Safety Assessments

Safety endpoints will be summarized descriptively. The occurrence of AEs, abnormal
laboratory values, and SAEs reported from the time that written informed consent is obtained
through approximately 90 days post last dose will be summarized for all subjects who
received any MEDI-551. Adverse events and SAEs will be graded according to the NCI
CTCAE V4.03 and described by system organ class and by Medical Dictionary for
Regulatory Activities (MedDRA) preferred term, severity, and relationship to MEDI-551.
Frequency rates will be calculated for each system organ class and MedDRA preferred term.

7.4.3 Efficacy Assessments

The efficacy will be assessed based on CR, duration of CR, objective response, disease
control, TTR, duration of objective response, duration of disease control, PFS, and OS.

* Complete response: The definition of CR varies by disease type (see Section 5.3.6).

* MRD-negative CR: Subjects with CR and negative MRD defined as the proportion of
subjects with a best response of CR and without MRD.

® Duration of complete response: Duration of CR will be measured from the first
documentation of a CR to the time of PD/relapse. Duration of CR will be censored on the
date of last disease assessment for subjects who have no documented relapse prior to data
cutoff, dropout, or the initiation of alternative anticancer therapy. Duration of CR will
only be calculated for the subgroup of subjects with CR using the Kaplan-Meier method.

® Objective response: Objective response includes CR and PR.
* Disease control: Disease control includes CR, PR, or SD for at least 8 weeks.

®* Time to response: Time to response will be measured from the start of MEDI-551
administration to the first documentation of response (CR or PR) and will only be
assessed in subjects who have achieved objective response.
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* Duration of objective response: Duration of objective response will be measured from
the first documentation of objective response to the event of PD/relapse. Duration of
objective response will be censored on the date of last disease assessment for subjects
who have no documented relapse prior to data cutoff, dropout, or the initiation of
alternative anticancer therapy. Duration of objective response will only be calculated for
the subgroup of subjects with an objective response.

* Duration of disease control: Duration of disease control will be defined as the time
period from start of MEDI-551 administration to the event of PD/relapse. Duration of
disease control will be censored on the date of last disease assessment for subjects who
have no documented PD/relapse prior to data cutoff, dropout, or the initiation of
alternative anticancer therapy. Duration of disease control will only be calculated for the
subgroup of subjects with best response of CR, PR, or SD.

* Progression-free survival: Progression-free survival will be measured from start of
MEDI-551 administration until the first documentation of PD/relapse or death, whichever
occurs first. Progression-free survival will be censored on the date of last disease
assessment for subjects who have no documented PD/relapse or death prior to data cutoff,
dropout, or the initiation of alternative anticancer therapy.

® Overall survival: Overall survival will be determined as the time from the start of
MEDI-551 administration until death. For subjects who are alive at the end of study or
lost to follow-up, OS will be censored on the last date when subjects are known to be
alive.

The analysis methods will differ by the types of endpoints. For categorical endpoints,
proportions will be summarized, 80% and 95% confidence intervals will be calculated using
the Clopper-Pearson exact method. For time-to-event endpoints, Kaplan-Meier method will
be used to describe the endpoints graphically and to estimate the median or the event rates at
time of interest.

7.4.4 Pharmacokinetic Assessment

The PK of MEDI-551 will be estimated by non-compartmental analysis. A population PK
analysis may also be performed to obtain additional PK parameters. Those PK parameters
will be summarized by descriptive statistics including N, mean, standard deviation,

coefficient of variation, median, minimum, maximum, and geometric mean.

745 Assessment of Effect on Circulating Lymphocyte Populations

Circulating levels of blood mononuclear cells, including T-cells, B-cells, NK cells and
monocytes will be determined using standard clinically available flow cytometry. B-cell
levels will be monitored from start of treatment until recovery or study discontinuation due to
initiation of alternative anticancer therapy or subject withdrawal. Recovery will be defined as
a B-cell count of > 200 cells/uL in subjects with baseline B-cells of > 200 cells/uL or two
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consecutive B-cell counts within + 20% of baseline in subjects with baseline B-cell counts of
<200 cells/uL. Time to B-cell recovery will be analyzed. The correlation between Ig levels
and B cell counts during treatment and recovery will also be evaluated.

7.4.6 Immunogenicity Assessment

Immunogenicity of MEDI-551 will be assessed and summarized descriptively by dose
cohort.

7.5 Sample Size and Power Calculations

Arm A

For the dose-escalation phase, a minimum of 18 evaluable subjects (3 subjects each in Dose
Cohort 1 through 6) or up to approximately 36 evaluable subjects (3+3 subjects per dose
cohort) were required to determine the MTD; 26 were enrolled. A subject was considered
evaluable for assessment of DLT if the subject received at least one full cycle (4 doses for
Cohorts 1 and 2; 2 doses for Cohorts 3 to 6) of MEDI-551 and completed the safety follow-
up through the DLT evaluation period (as defined in Section 4.5.6), or the subject
experienced a DLT. Any nonevaluable subject would be replaced in the same dose cohort.
Table 7.5-1 provides the probability of dose escalation to the next higher lever for each
underlying true DLT rate. For example, for a common toxicity that occurs in 10% of
subjects, there is a greater than 90% probability of escalating to the next higher dose level.
Conversely, for a toxicity that occurs with a rate of 60%, the probability of escalating to the
next higher dose level is less than 10%.

Table 7.5-1 True Underlying DLT Rate at a Given Dose Level

True Underlying DLT Rate 10% | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90%

Probability of Escalating Dose 0.91 0.71 0.49 0.31 0.17 0.08 0.03 | 0.009 | 0.001

DLT = dose-limiting toxicity.

For the dose-expansion phase, approximately 20 subjects were to be entered into each of

3 arms to determine the preliminary efficacy profile of MEDI-551 in the treatment of
advanced CLL (including SLL), DLBCL, and FL. A total of 69 subjects (24 CLL, 21
DLBCL, 23 FL, and 1 MM) were enrolled. The primary objective of the dose-expansion
phase was to determine the preliminary efficacy profile of MEDI-551 in these subjects. The
sample size estimation was based on the CR rate and the exact binomial test. A total of

20 subjects per arm would be required to have approximately 80% power for testing the
following hypotheses at 1-sided significance level of 0.1.
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e Null hypothesis: undesirable CR rate = 5%
e Alternative hypothesis: desirable CR rate = 20%

Arms B and C

Dose Escalation

There were 4 planned dose levels (6, 12, 24, and 48 mg/kg) for MEDI-551 in the Arm B
dose- escalation phase and 2 planned dose levels (8 and 12 mg/kg) for Arm C dose
escalation. Using a standard 3+3 design, approximately 24 to 36 subjects were to be enrolled
during the dose-escalation phase in Arms B and C depending on the observed safety profile
and total number of dose levels evaluated.

A total of 7 subjects were enrolled in Arm B; all were in dose escalation (n = 3 each for 6 and
12 mg/kg, n =1 for 24 mg/kg). Based on emerging PK and pharmacodynamic data, a dose of
12 mg/kg, administered weekly during Cycle 1 and then monthly in subsequent cycles, was
determined to be sufficient to saturate the B-cell sink and achieve full exposure. At the
sponsor’s discretion and not due to any safety issues, no further dose-escalation was
conducted. The MTD was not reached.

Arm C dose escalation was completed as planned, with 3 subjects each in the 8 and 12 mg/kg
cohorts.

Dose Expansion

A sample size of 26 subjects was planned for each dose-expansion cohort in Arms B and C.
Given an expected response rate of 50% for both cohorts, this would provide 80% power at a
significance level of 0.20 (2-sided) to exclude the historical response rate of 30%, and
associated 80% confidence intervals for the response rate would have a precision of + 13%.
The 30% historical response rate was selected for both Arms B and C expansion cohorts
based on the following reported data:

* Inrelapsed CLL patients, OR rates between 15% and 30% were reported for rituximab
monotherapy (O’Brien et al, 2001; Mavromatis and Cheson, 2003).

* In DLBCL patients with 2 prior lines of therapy, response rates were only about 30%
with single-agent rituximab (Coiffier et al, 1998; Wang et al, 2013; Churpek et al, 2013).

Enrollment in Arm B was discontinued prior to dose expansion at the sponsor’s discretion
and not due to any safety issues..
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Further enrollment in Arm C was halted at the sponsor’s discretion (and not due to any safety
issues) after enrollment of 19 subjects (3 in the 8 mg/kg MEDI-551 cohort and 16 who
received 12 mg/kg MEDI-551). Of the 19 subjects there were only 7 responders, and there
was about a 13% probability of meeting the protocol-specified target response rate of 50%.

Arm D

A sample size of approximately 26 subjects was planned for Arm D. Given an expected
response rate of 50% for this cohort, this would provide 80% power at a significance

level of 0.20 (2-sided) to exclude the historical response rate of 30% (Zinzani et al, 2013;
Witzig et al, 2011), and associated 80% confidence intervals for the response rate would have

a precision of = 13%.

Further enrollment was halted at the sponsor’s discretion (and not due to any safety issues)
after enrollment of 16 subjects. Of the 16 subjects there were only 3 responders, and there
was about a 1% probability of meeting the protocol-specified target response rate of 50%.

8 DIRECT ACCESS TO SOURCE DATA AND DOCUMENTS

The study will be monitored by MedImmune or its designee on a regular basis throughout the
study period. During monitoring visits, the investigator will provide direct access to all
source documentation relevant to the subject’s participation in the study. Source
documentation includes, but is not limited to, the subject’s clinic and/or office chart, hospital
chart, informed consent forms, treatment notes, laboratory reports, pharmacy records,
radiographs, and any other records maintained to conduct and evaluate the clinical study.

The investigator must also ensure that direct access to study documents be made available for
study-related audits, IRB/IEC review, or regulatory inspection.

9 QUALITY CONTROL AND QUALITY ASSURANCE
9.1 Data Collection

As part of the responsibilities assumed by participating in the study, the investigator agrees to
maintain adequate and accurate case histories for the subjects treated under this protocol.
Case histories include CRFs and supporting data including, but not limited to, signed and
dated informed consent forms, progress notes, hospital charts, nurse’s notes, diary cards,
laboratory reports, ECG strips, etc.
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9.2 Study Monitoring

The primary source document for this study will be the subject’s medical record. If separate
research records are maintained by the investigator(s), both the medical record and the
research records will be monitored/audited for the purposes of the study.

The investigator and institutions involved in the study will permit study-related monitoring
and provide direct access to all study records and facilities. Adequate time and space for
monitoring visits should be made by the investigator or other investigator site staff.

The monitor will visit study facilities at periodic intervals, in addition to maintaining
necessary contact through telephone, e-mail, and letter. The monitor will assess subject
enrollment and informed consent procedures; investigational product storage, dispensing,
administration and accountability; compliance with protocol procedures; completeness and
accuracy of data entered onto validated data collection instruments (paper CRF or electronic
data screen) against original source documents; and the occurrence of AEs/SAEs. All aspects
of the study will be carefully monitored for compliance with the protocol, applicable
government regulations, GCP, and the site’s standard operating procedures.

The monitor will discuss the conduct and progress of the study with the investigator and
other site staff. The investigator must cooperate with the monitor to ensure that any problems
noted in the course of the monitoring are resolved.

9.3 Audit and Inspection of the Study

During the conduct of the study, the sponsor or its representative may conduct audits of any
data and facility participating in the study. The investigator and institutions involved in the
study will permit such study-related audits and provide direct access to all study records and
facilities. The investigator must maintain a comprehensive and centralized filing system of
all study-related documentation that is suitable for inspection by the sponsor or its designated
monitors, Quality Assurance monitors, or regulatory agency representatives. The investigator

agrees to participate in audits conducted at a convenient time in a reasonable manner.

Government regulatory authorities may also perform inspections either during or after the
study. In the event of an inspection by any regulatory authority, the investigator should
promptly notify the sponsor. The investigator agrees to cooperate fully with inspections
conducted by regulatory authorities and to allow representatives of the regulatory authority
access to all study records. The investigator will forward to the sponsor a copy of any
inspection records received.
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10 ETHICS

10.1 Regulatory Considerations

The study will be conducted in accordance with the ICH guidelines on GCP, the GCPs
applicable to any region where the study is conducted, and the ethical principles set forth in
the Declaration of Helsinki. Good Clinical Practice is defined as a standard for the design,
conduct, performance, monitoring, auditing, recording, analysis, and reporting of clinical
studies in a way that provides assurance that the data and reported results are credible and
accurate, and that the rights, safety, and well-being of study subjects are protected.

Per GCP, the protocol will be reviewed and approved by the IRB or IEC of each participating
center prior to study initiation. Serious adverse events regardless of causality will be reported
to the sponsor and to the IRB/IEC, and the investigator will keep the IRB/IEC informed as to
the progress of the study.

The investigator will explain the nature of the study and will inform the subject/legal
representative that participation is voluntary and that the subject can withdraw or be
withdrawn from the study at any time. Written informed consent will be obtained from each
subject/legal representative prior to the screening procedures to determine if study eligibility
criteria are met. A copy of the signed consent form will be given to every subject/legal

representative, and the original will be maintained with the subject’s records.

10.2 Institutional Review Board or Independent Ethics Committee

A list of IRB/IEC members or a Statement of GCP Compliance should be obtained by the
investigator and provided to the sponsor.

Any documents that the IRB/IEC may need to fulfill its responsibilities, such as protocol
amendments, and information concerning subject recruitment, payment, or compensation
procedures, or information from the sponsor will be submitted to the IRB/IEC. The
IRB/IEC’s written unconditional approval of the study protocol, the informed consent
form(s), and any other written materials to be provided to subjects will be in the possession
of the investigator and the sponsor before the study is initiated. The IRB/IEC’s unconditional
approval statement will be transmitted by the investigator to the sponsor prior to shipment of
investigational product supplies to the site. This approval must refer to the study by exact
protocol title and number, and should identify the documents reviewed and the date of
review.

Protocol modifications or changes may not be initiated without prior written IRB/IEC
approval except when necessary to eliminate immediate hazards to the subjects or when the
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change(s) involves only logistical or administrative aspects of the study. Such modifications
will be submitted to the IRB/IEC and written verification that the modification was submitted
should be obtained.

The IRB/IEC must be informed by the investigator of informed consent form changes or
revisions of other documents originally submitted for review; serious and/or unexpected
adverse experiences occurring during the study; new information that may affect adversely
the safety of the subjects or the conduct of the study; an annual update and/or request for
re-approval; and when the study has been completed.

10.3 Informed Consent

Freely given informed consent will be obtained and documented for all subjects under this
protocol (or a subject’s legally authorized representative, if the subject is unable to provide
informed consent) in accordance with the ICH guidelines on GCP, the GCPs applicable to
any region where the study is conducted, and the ethical principles set forth in the
Declaration of Helsinki.

Information should be given in both oral and written form, and subjects or their legal
representatives must be given ample opportunity to inquire about details of the study.
Subjects or their legal representatives must be informed of the following:

® The study involves research.

* The aims, expected benefits, possible risks (including a statement that the particular
treatment or procedure may involve risks to the subject or the fetus of the subject, if the
subject should become pregnant) that are currently unforeseeable.

® The study procedures to be followed and alternative treatment available to them. Subjects
or their legal representatives must receive an explanation as to whether any compensation
and any medical treatments are available if injury occurs and, if so, what they consist of,
or where further information may be obtained.

* Who to contact for answers to any questions relating to the research project.

® Participation is voluntary and that they are free to withdraw or withdraw their child from
the study for any reason at any time, without penalty or loss of benefits to which they are
otherwise entitled.

* The extent of the confidentiality of subject records must be defined, and subjects or their
legal representatives must be informed that applicable data protection legislation will be
complied with.

® The monitor(s), auditor(s), IRB/IEC members, and the regulatory authorities will be
granted direct access to the subject’s original medical records for verification of clinical
study procedures and/or data, without violating the confidentiality of the subject, to the
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extent permitted by the applicable laws and regulations and that, by signing a written
informed consent form, the subject or the subject’s legally acceptable representative is
authorizing such access.

The consent form generated by the investigator must be approved by the IRB/IEC and be
acceptable to MedImmune. Consent forms must be written so as to be understood by the
prospective subject/legal representative. Informed consent will be documented by the use of
a written consent form approved by the IRB/IEC and signed and dated by the subject or the
subject’s legally authorized representative, and by the person who conducted the informed
consent discussion. The signature confirms the consent is based on information that has been
understood. Each subject’s signed informed consent form must be kept on file by the
investigator for possible inspection by regulatory authorities and/or MedImmune professional
and regulatory compliance persons. The subject or the subject’s legally acceptable
representative should receive a copy of the signed and dated written informed consent form
and any other written information provided to the subject, and should receive copies of any
signed and dated consent form updates and any amendments to the written information
provided to subjects.
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11 DATA HANDLING AND RECORD KEEPING

To maintain confidentiality, all laboratory specimens, evaluation forms, reports, and other
records transmitted outside the clinical site will be identified by an SID number or coded
number and date of birth. All study records, source medical records, and code sheets or logs
linking a subject’s name to an SID number will be kept in a secure location. Study records
such as CRFs may be maintained electronically and require the same security and
confidentiality as paper. Clinical information will not be released without written permission
of the subject/legal representative, except as specified in the informed consent form

(eg, necessary for monitoring by regulatory authorities or the sponsor of the clinical study).
The investigator must also comply with all applicable privacy regulations (eg, HIPAA 1996,
EU Data Protection Directive 95/46/EC).

Study documents (including subject records, copies of data submitted to the sponsor, study
notebook, and pharmacy records) must be kept secured in accordance with Medlmmune
policies and applicable regulatory requirements for a period of 2 years following the last
regulatory authority approval of a marketing application of MEDI-551 and until there are no
pending or contemplated marketing applications, or for 2 years after centers have been
notified that clinical development of MEDI-551 has been discontinued, or as otherwise
required by local requirements, whichever is longer. There may be other circumstances for
which MedImmune is required to maintain study records and, therefore, MedImmune should
be contacted prior to removing study records for any reason.

12 FINANCING AND INSURANCE

Financing and insurance are addressed in the individual site contracts.

13 PUBLICATION POLICY

Publication by the site of any data from this study must be carried out in accordance with the

clinical study agreement.
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15 SUMMARY OF PROTOCOL AMENDMENTS AND
ADMINISTRATIVE CHANGES TO THE PROTOCOL

Protocol Version 2.0, 28 May 2009
Version 1.0 of protocol MI-CP204, dated 01 Apr2009, has been amended to create

Version 2.0, dated 28 May 2009. This protocol was amended in response to requests from the
FDA following review of CP204 after submission of the IND on 29 April 2009. The
language in the requested changes was agreed to by the FDA following submission of

proposed changes on 26 May 2009.

All text revisions resulting from this amendment are incorporated in the body of protocol
Version 2.0. Major changes to the protocol are described below. Added text is shown bolded
and underlined (eg, text) and deleted text is shown with strikethrough (eg, text).

e Section 4.2.1 (Inclusion Criteria) and Study Abstract:

2) Bilirubin < 1.5 x ULN except in the case of subjects with documented Gilbert’s
disease, < 2.5 x ULN;

e Section 4.2.2 (Exclusion Criteria) and Study Abstract:

2. Any available standard line of therapyv known to be life-prolonging or life-saving:

e Section 4.5.2 (Treatment Regimens)

Dose Modification for Toxicity Management

In rare circumstances and under the authority of the Medical Monitor. subjects may be
retreated following a DL T as described in Section 6.4.1.

The following AEs are exceptions to the dose modification and stopping rules described
below in Table 4.5.2.1-1 and require NO modification of MEDI-551 dosing: lymphopenia
(any grade) and <Grade3 baseline hematologic texteity abnormalities.
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Dose modification for Grade 4 hematologic toxicity (other than lymphopenia) will occur as
described in Table 4.5.2.1-1 with the exception that resolution only to < Grade 2 or subject’s
baseline, and not to Grade 1, will be required to re-initiate treatment.

e Table 4.5.2-1 (MEDI-551 Dose Modification Table) — Footnotes

Except Grade <3 <2 or subject’s baseline hematologic toxicity, which requires no dose modifications;-er
lymphepenia-(anygrade). Lymphopenia (any grade) also will not require modification of treatment.

Except Grade 3 or 4 toxicities noted as exceptions to the DLT criteria. Lymphopenia (any grade) will not
require modification of treatment.

For Grade 4 hematologic toxicities other than lymphopenia, resolution only to < Grade 2 or subject’s
baseline, and not to Grade 1, will be required to re-initiate treatment.

e Section 4.5.3 (Investigational Product Preparation and Administration)

In the event of an infusion-related reaction, the infusion of MEDI-551 may be interrupted
until resolution of the event, and the infusion re-initiated at 50% of the initial rate until
completion of the infusion. Acetaminophen (750-1000 mg) and/or an antihistamine (eg,
diphenydramine 25-50 mg) may be administered. If the infusion reaction is severe or

prolonged, methylprednisolone 100 mg (or the equivalent) should be administered as

well. For subsequent infusions in subjects who experience an infusion reaction and do not
require discontinuation of MEDI-551 (see Section 6.4.1), acetaminophen and an
antihistamine may be administered prior to initiation of the MEDI-551 infusion. If a subject
experiences a Grade 3 infusion reaction, all subsequent administration of MEDI-551

must be preceded by IV methylprednisolone 100 mg (or the equivalent) 30 minutes

prior to initiation of MEDI-551 infusion.

e Section 5.3.9 (Disease Evaluation and Methods)

LL

Subjects will be assessed by hematology and physical exam every cycle. For subjects who
achieve hematological CR and had evidence of nodal disease by CT scan at screening, a
repeat CT scan will be performed. Bone marrow biopsy will be performed 3 months
following CR to confirm CR. A repeat BM biopsy will be performed 4 weeks later in

subjects where the initial BM biopsy is considered hypocellular. Subjects who do not

achieve CR need not have a follow-up BM biopsy.

e Section 6.4.1 (Interruption or Permanent Discontinuation of Study Dosing in Individual
Subjects)

An individual subject will not receive any further investigational product if any of the
following occur in the subject in question:
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1. Withdrawal of consent;

2. Allergic reactions > Grade 2. Infusion reactions < Grade 3 that respond to medical
therapy or slowing the infusion rate and that are of limited duration will not necessitate
dose interruption or discontinuation. Infusion reactions > Grade 3 that do not respond
to medical therapy or that occur despite steroid prophylaxis will require permanent
discontinuation of MEDI-551 in that subject. Any Grade 4 infusion or allergic
reaction or one that necessitates the use of systemic pressor agents will cause permanent
dese discontinuation of MEDI-551 in that subject;

3. Pregnancy or intent to become pregnant;

DLT (see Section 4.5.6 for definition of DLTs). The Medical Monitor may decide that
certain events meeting the criteria for DLT are controllable and that retreatment is
considered safe.

5. If such subjects are retreated during the DLT period, they will be treated at one dose level
below the subject’s prior dose provided that the DLT resolves to < Grade 1 or baseline
within 7 days.

6. Subjects with toxicities considered DLTs that persist beyond 7 days will not be retreated.

7. Recurrence of the DLT following retreatment will necessitate permanent discontinuation
of treatment with MEDI-551.

e Section 6.4.3 (Monitoring of Dose Administration)
If a subject experiences an infusion reaction during administration of MEDI-551,

diphenhydramine (Benadry1®) 50 mg and acetaminophen (Tylen01®) 650 mg, or the

institutional equivalents, may be administered. If the infusion reaction is severe or

prolonged, methylprednisolone 100 mg (or the equivalent) should be administered as

well. Alternatively, or in addition, the rate of the MEDI-551 infusion may be diminished.
Any such activities must be recorded appropriately. For patients who experience an infusion
reaction, prophylactic administration of acetaminophen and/or diphenhydramine or the
equivalents may be considered prior to subsequent administrations of MEDI-551. If a
subject experiences a Grade 3 infusion reaction, all subsequent administration of
MEDI-551 must be preceded by IV methylprednisolone 100 mg (or the equivalent)

30 minutes prior to initiation of MEDI-551 infusion.
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Protocol Version 3.0, 06Nov2009

Version 2.0 of protocol MI-CP204, dated 28 May 2009, has been amended to create
Version 3.0, dated 06Nov2009. The protocol was amended to add clarification to certain
sections, perform minor copyedits, and to add specific language for non-US studies.

All text revisions resulting from this amendment are incorporated in the body of protocol
Version 3.0. Major changes to the protocol are described below.

Title Page:
® The EudraCT Number was added for EU compliance.

* A new Medical Monitor was assigned to this study. Therefore, the name, title, and
contact information for the Medical Monitor was updated (also in the Sponsor Agreement
section on Page 2).

® The protocol title was changed to more accurately reflect the study design (ie, added
“open-label and Phase 1/2” and deleted “dose-escalation.”

Section 1.0:
A risk-benefit summary was added per EU regulatory guidance.

Section 3.1 and the Study Abstract:

® Text was added to clarify that FL/MM and CLL/DLBCL are grouped separately based
upon differences in tumor burden and aggressiveness.

® Text was added to indicate that an interim safety analysis will be conducted when the
MTD or OBD has been established. This analysis is being done to examine treatment
effects on key safety endpoints. This information was also added to a new Interim
Analysis section (Section 7.6).

* For clarity, text was added to specify that FDA will be consulted concerning the
possibility of additional treatment with MEDI-551 for subjects within the United States
who achieve CR and subsequently relapse.

Section 3.2 and Study Abstract

For clarity, text was revised to state that subjects may continue to receive MEDI-551 until
CR, disease progression, toxicity, or another reason to discontinue therapy intervenes.
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Section 4.2.1 and the Study Abstract:

® Inclusion Criterion 3 was edited to specify that the CLL population is to include subjects
with SLL.

® The units for anemia were corrected to g/dL.

* Inclusion Criterion 10 was edited to specify platelet count > 75,000/mm” (except for CLL
subjects with evidence of bone marrow disease, who must have a platelet count
> 50,000/mm°).

® Inclusion Criterion 12 was edited to clarify the recommended methods of contraception
and to state that subjects must use adequate contraception methods through 90 days after
the last dose of MEDI-551.

* Inclusion Criterion 13 was edited to specify that for subjects with DLBCL or FL only,
disease is to be evaluable by the International Working Group criteria (formerly RECIST
criteria; references to RECIST criteria were thus removed from the List of Abbreviations
and from Appendix 1.

Section 4.3:

Paragraph 1 was edited to clarify that a subject is considered entered into the study when the
investigator notifies the IVRS that the subject meets eligibility criteria and the IVRS provides
the assignment of a dose cohort or treatment arm to the subject. The text formerly specified
study entry upon subject receipt of a kit number; however, the IVRS assigns a dose cohort or
treatment arm and not a kit number.

Section 4.5.2

Table 4.5.2-1 was revised to make it consistent with Section 6.4.1. Text was added to the
table to state that (1) for Grade 2 infusion reaction, infusion rate may be decreased by 50% or
interrupted for up to 4 hours and symptomatic care instituted as clinically indicated; (2)
following interruption, infusion should be resumed at 50% of original rate for remainder of
infusion.

Sections 4.5.3 and 6.4.3:

The text was edited to clarify that in the event of an infusion reaction, diphenhydramine
and/or acetaminophen administration would be at the investigator’s discretion. Further,
references to specific doses of both drugs were removed. The text was changed because the
investigator will determine the circumstances under which these drugs would be used, and at
what dose. Added a clarification to the text to state that in the event of an infusion-related
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reaction, the infusion of MEDI-551 may be decreased by 50% or interrupted until resolution
of the event (up to 4 hours).

Section 4.5.5:

* Rule 1 was modified to add a definition of subjects evaluable for DLT assessment.
® Rule 3 was modified to provide the rationale behind using a staggered enrollment.

* Rule 7 was modified to specify that if a lower dose than the MTD is used for dose
expansion, that dose is the OBD.

® Text was added to clarify the role and composition of the Dose Escalation Committee and
to add a reference to the SMC (also in Section 6.4).

Sections 5.2, 5.2.1, 5.2.2, and 5.2.3:

Lymph node palpation was removed from the Schedule of Assessments because subjects
already undergo CT scans which are considered more accurate for assessing lymph node size
and disease progression.

Section 5.2.4:

Added visit window of & 48 hours for the 30-day post-therapy visit and + 1 week for the
every 3 months post-therapy follow-up visit.

Section 5.3.6:

The text was edited to clarify that the additional sampling to be performed in the first
10 subjects in the expansion cohorts is planned in order to obtain additional PK data.

Section 6.2.1 and the Study Abstract:

The text was edited to specify that AE severity will be graded according to the NCI CTCAE
V4.0 (formerly V3.0), since the CTCAE version was updated subsequent to the finalization
of Version 2.0 of this protocol. The CTCAE version number was also updated in the List of
Abbreviations.

Section 6.4.1 and 6.4.3

Language concerning interruption or discontinuation of treatment due to infusion reactions
was clarified and updated:
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® Added text to state that dosing of MEDI-551 may be interrupted for up to 4 hours in
subjects experiencing Grade 2 or 3 infusion reactions.

* List item #3 was revised to state that discontinuation of treatment would result from
Grade 3 infusion reactions that do not respond to medical therapy (including interruption
of infusion for <4 hours) or that occur despite steroid prophylaxis, or from any Grade 4
infusion reaction or any infusion reaction that necessitates the use of systemic pressors.

Section 6.4.3

Added text to clarify that in the event of an infusion-related reaction, the infusion of
MEDI-551 may be decreased by 50% or interrupted until resolution of the event (up to
4 hours) and re-initiated at 50% of the initial rate until completion of the infusion.

Section 7.2

An additional analysis population, the Per-Protocol population (defined as all subjects who
complete 2 cycles of treatment or who discontinue treatment for toxicity due to MEDI-551,
disease progression, or death due to disease) was added for evaluation of efficacy endpoints.

Section 7.4.1:

References to confirmatory or confirmed CR and confirmed PR were removed. The text was
modified to include the 80% CI in estimations of CR rate.

Section 7.4.3
Added language to clarify recovery of B-cell counts.
Appendices:

Appendix 1 was changed to provide a link to the International Working Group criteria.
Appendix 5 (formerly the link to the International Working Group criteria) was removed.

Other Text Edits:
Throughout the document, MedlImmune Product Safety was changed to MedImmune Patient

Safety.
Protocol Version 4.0, 27Jan2010

Version 3.0 of protocol MI-CP204, dated 06Nov2009, has been amended to create
Version 4.0, dated 27Jan2010. The protocol was amended to add FDA requested DLT
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language, add clarification to certain sections, update the Medical Monitor, and make minor
copy edits.

All text revisions resulting from this amendment are incorporated in the body of protocol
Version 4.0. Major changes to the protocol are described below.

Title Page:

A new Medical Monitor was assigned to this study. Therefore, the name, title, and contact
information for the Medical Monitor was updated (also in the Sponsor Agreement section on
Page 2)

Study Abstract and Section 4.2.2:

Exclusion criterion 13 was edited to clarify that subjects with active hepatitis B or C
infection as defined by seropositivity for hepatitis B (HBsAg) or hepatitis C antibody, and
elevated liver transaminases are not eligible to participate in the study.

Sections 4.5.2

Added text to clarify that dose modification is not permitted during the DLT period;
however, a delay in therapy due to a reversible non-DLT toxicity is permitted as long as the
total delay within the cycle is < 5 days total. Any toxicity leading to a delay > 5 days in
duration during the DLT period will be considered a DLT.

Section 4.5.5 and 4.5.6:

The text was edited to specify that during the DLT period, any MEDI-551 treatment-related
toxicity (regardless of grade) leading to an inability to receive a full cycle of MEDI-551
would be considered a DLT. Further, the text was edited to clarify that during the DLT
period, a delay in therapy due to a reversible non-DLT toxicity lasting < 5 days total would
not be considered a DLT as long as the subject was able to receive the full intended dose of
MEDI-551. Added clarification that delays of up to 5 days total within a cycle due to
reversible non-DLT toxicities are allowed during the DLT period; in that case, the DLT
period will be no greater than 33 days.

Study Abstract, Sections 2.3, and 7.5
Revised one of the exploratory objectives to state that the effect of _
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Protocol Version 5.0, 23Sep2010

Version 4.0 of protocol MI-CP204, dated 27Jan2010, has been amended to create

Version 5.0, dated 23Sep2010. The protocol was amended to make the study population for
dose-escalation inclusive of subjects with FL, MM, CLL, and DLBCL and to add FDA
requests for monitoring of post-treatment hepatitis reactivation. In addition, clarification was

added to certain sections, and minor copyedits were performed.

All text revisions resulting from this amendment are incorporated in the body of protocol
Version 4.0. Major changes to the protocol are described below.

Title Page:
The name, title, and contact information for the Medical Monitor was updated (also in the

Sponsor Agreement section on Page 2).
Study Abstract and Sections 3.1 and 4.5.2

Study Design and Treatment Sections

® The Study Design and treatment sections were updated to specify that dose escalation
began in subjects with FL or MM per protocol Version 4.0 (27Jan2010) through Cohort
2, and that Cohorts 3 to 6 will enroll subjects with FL, MM, CLL or DLBCL with a
modified dosing schedule. Specifically, subjects in Cohorts 1 and 2 will continue to
follow the protocol Version 4.0 dose schedule of 0.5 mg/kg (Cohort 1) or 1 mg/kg
(Cohort 2) MEDI-551 IV infusion once every week in 4-week cycles. Subjects enrolled
in Cohorts 3 and higher will receive 2, 4, 8, or 12 mg/kg MEDI-551 (Cohorts 3 to 6,
respectively) IV once per week on Days 1 and 8 in the 1st cycle (loading doses) and then
once every 28 days at the start of each subsequent cycle.

® The number of evaluable subjects required for dose-escalation was changed to 18 to 36.

® The treatment schedule for the expansion phase was modified to specify that subjects will
be treated on Days 1 and 8 in the Ist cycle (loading doses) and then once every 28 days at
the start of each subsequent cycle at the MTD or OBD as determined in the
dose-escalation phase.

® Text regarding the possibility of different MTDs/OBDs in different tumor types was
deleted.

Section 4.5.3

The following text was added: “MEDI-551 must be administered within 8 hours after
preparation. If the dose is not administered within 8 hours, a new dose must be prepared
using a new vial, as the MEDI-551 product contains no bacteriostatic agents.”
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Section 4.5.5

The rules for dose escalation were modified to reflect the change in study design as discussed
above.

Section 4.5.6

The text was updated to specify that subjects who do not receive at least one full cycle

(4 doses for Cohorts 1 and 2; 2 doses for Cohorts 3 to 6) of MEDI-551 during the first
treatment cycle for reasons other than toxicity will be replaced with another subject at the
same dose level.

Section 5.2

The study schedule for Cohorts 1 and 2 and a new schedule of assessments for Cohorts 3 to 6
were added. Text regarding monitoring post treatment hepatitis reactivation was added as per
FDA request.

Section 6.3.5 (Other Events Requiring Immediate Reporting)

A subsection for hepatitis reactivation was added to this section as per FDA request.
Section 6.4.1

Rule #6 was modified to specify that delay in administration of MEDI-551 for more than
21 days for reason of toxicity within any 3 consecutive cycles would lead to dose interruption
or discontinuation.

Section 7.3.1

Text regarding the conduct of additional studies to determine MTD in different disease
indication was removed from this section.

Appendix 2
The link to the National Cancer Institute CTCAE Version 4.0 was updated.

Protocol Version 6.0, 18Jul2011

Version 5.0 of protocol MI-CP204, dated 23Sep2010, has been amended to create
Version 6.0, dated 18Jul2011. The protocol was amended to allow for subjects who achieve a
CR to be dosed with 2 additional cycles of MEDI-551 per FDA request. In addition,

clarification was added to certain sections, and minor copyedits were performed.
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All text revisions resulting from this amendment are incorporated in the body of protocol
Version 5.0. Major changes to the protocol are described below.

Title Page

A new Medical Monitor was assigned to this study. Therefore, the name, title, and contact
information for the Medical Monitor was updated (also in the Sponsor Agreement section on
Page 2).

Study Abstract and Sections 3.0, 4.5.2, 6.4.1

Study Design and Treatment Sections

* The text was updated to specify that all subjects (US and non-US) who achieve a CR may
receive an additional 2 cycles of MEDI-551 at the same dose level per the FDA. The
FDA will be consulted concerning the possibility of additional treatment with MEDI-551
for subjects within the US who achieve a CR and subsequently relapse; however, non-US
subjects will not be re-treated on subsequent relapse.

Section 1.4

The clinical experience with MEDI-551 was updated to include results from the MI-CP204

study as of 09 May 2011 and to provide information on any toxicities observed through
Cohort 4 (4 mg/kg).

Section 4.5.4

The text was edited to specify that routine use of pre-medications prior to administration of
MEDI-551 in the absence of documented prior reaction to MEDI-551 infusion is allowed

when it is clinically indicated or in accordance with institutional guidelines for administration
of a MAb.

Section 5.2

The study schedule for Cohorts 3 to 6 were updated to add the collection of exploratory post
end of infusion biomarkers and updated the PK samples collected for the cohort expansion.
The visit window for the Every 3 months post-therapy visits was modified from 7 to 14 days
to allow for potential scheduling issues.
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Sections 5.3.2 and 6.0

Text for hepatic function abnormality was added to these section as per revised MedImmune
protocol template Version 14.1 and oncology-specific modifications.

Section 7.4.1

The objective response rate was revised from 12 weeks to 8 weeks in order to align with the

disease assessment schedule.

Protocol Version 7.0, 040ct2011

Version 6.0 of protocol MI-CP204, dated 18Jul2011, has been amended to create

Version 7.0, dated 040¢t2011. The protocol was amended to state that the maximum dose-
escalation phase dose of 12 mg/kg was selected for the expansion phase of the study. An
additional safety follow-up visit at 60 days after the last dose was also added. In addition,
information about the selection of the maximum dose of 12 mg/kg and an updated clinical
experience section were added to the introduction. Infusion reactions were added as an event

of special interest. The date of the Version 5.0 protocol in this section was corrected to
23Sep2010.

Section 1.3

Information supporting the selection of 12 mg/kg as the maximum dose to be tested was
provided.

Section 1.4

The completion of Cohort 6 and the number of subjects enrolled was noted. Safety

information was updated.
Section 3.1

The completion of Cohort 6, selection of the dose for the expansion phase and the completion
of the interim safety analysis were documented.

Section 5.2

The 60-day post-therapy visit was added. The procedures for Cohorts 3 to 6 were edited to
show that they also apply to the expansion cohort.
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Sections 5.3, 6.3, and 7.3

The addition of the 60-day post-therapy safety visit, and the extended safety monitoring
period were noted. The estimate of blood volume collection in Section 5.3.11 was updated.

Sections 6.1.3.2, 6.2.5 and 6.3.5.5
Infusion reactions were added as an event of special interest.
The study abstract was updated as needed to reflect the changes in the protocol.

Protocol Version 8.0, 02May2012

Version 7.0 of protocol MI-CP204, dated 240c¢t2011, has been amended to create
Version 8.0, dated 02May2012.

All changes to the protocol were also made, if applicable, in the abstract
Sections 1.5, 3.1, 4.2, 4.5.2,5.2.2, 5.3

Sections were modified to note discontinuation of enrollment of MM subjects based on data
from this study and recent nonclinical studies, which suggest lack of activity in the
advanced/refractory MM setting. The expansion phase will enroll approximately 60 subjects:
20 subjects each with FL, CLL (including SLL), or DLBCL.

Sections 3.1, 4.2, 5.1, 5.3.4,5.3.9, 7.4 and 7.9

References to CLL in these sections were modified to say CLL (including SLL).
Section 4.2

All eligibility criteria pertaining to subjects with MM have been removed. The subjects
enrolled in this study as of Protocol Version 8.0 will be adults with relapsed or refractory
B-cell malignancies: CLL (including SLL), DLBCL, and FL.

Section 4.2.1

Inclusion criterion #3 was modified to state that subjects with a diagnosis of CLL (including
SLL), DLBCL, or FL are included and that SLL, DLBCL, and FL must be histologically
confirmed.

Inclusion criterion #6 for subjects with MM was removed; subsequent criteria were
renumbered.
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Inclusion criterion #8 was revised to specify that permitted prior radiation therapy must have
occurred at least 6 weeks before the first dose of MEDI-551.

Inclusion criterion #9 was changed to provide different hematological criteria for CLL
subjects with bone marrow involvement.

Inclusion criterion #10 was changed to modify the definition of adequate organ function.
Section 4.2.2

Exclusion criterion #4 was modified to note that radiation therapy is not permitted within
6 weeks prior to the first dose of MEDI-551.

Section 4.5.2

The size and composition of the expansion phase were updated to reflect approximately
60 subjects and removal of the MM group.

Section 4.5.3

Preparation information for MEDI-551 is provided. In addition, directions state that infusion
will be done using a 0.2 micron filter.

Section 4.5.4

Both red cell and platelet transfusions are acceptable in subjects who are transfusion-
dependent.

Section 5.2.2
Evaluations related to subjects with MM have been removed.
IgE testing has been removed

References to HIV-1 and HIV-2 are revised to read HIV, as it is not necessary for
investigators to evaluate for HIV-2.

Section 5.2.1 refers only to subjects in Cohorts 1 and 2. All subjects in those cohorts have
completed the study; therefore Section 5.2.1 has not been altered.

I o7



MedImmune Protocol MI-CP204
MEDI-551 01Jun2017 Version 13.0, Final

Section 5.3

Descriptions of procedures related to subjects with MM have been removed. Details of
response criteria for subjects with MM have been removed.

Appendices

Appendix 1 includes the signatures of sponsor representatives to document approval of the
protocol, according to the revised Clinical Study Protocol Standard Operating Procedure.
Other appendices have been renumbered.

Protocol Version 9.0, 15Jul2013

Version 8.0 of protocol MI-CP204, dated 02May2012, has been amended to create

Version 9.0, dated 15Jul2013. The purpose of the amendment is to redefine the end of study.
All text revisions resulting from this amendment are incorporated in the body of protocol
Version 9.0. Major changes to the protocol are described below.

Abstract and Sections 3.2, 4.7, 5.2.1.4,5.2.2.4, 6.4.1, and 7.4.1

The definition of end of study, “defined as 1 year after the last subject begins treatment” was
removed from these sections. The revised definition was added to the abstract and to
Sections 1 and 4.8.

Abstract

The following sentence was added to the end of the study design section of the abstract: “The
end of the study will occur after the deaths of 50% of all planned subjects or the date the
sponsor stops the study.”

Section 3.2 Estimated Study Duration
An estimated study duration of 8 to 10years, based on the revised end of study, was provided.

Section 4.8 Study Completion
The second, bolded sentence was added to this section: “Study completion is defined as the

date of the last protocol-specified visit or assessment (including telephone contact) for the
last subject in the study. This date will be after the deaths of 50% of all planned subjects
or the date the sponsor stops the study.”
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Section 4.2.1 Inclusion Criterion # 4

The term SLL was removed from the expression beginning, “Subjects with histologically-

confirmed B-cell NHL ...” as it was incorrect. The same correction was made in the abstract.

Protocol Version 10.0, 070ct2013

Version 9.0 of protocol MI-CP204, dated 15Jul2013, has been amended to create

Version 10.0, dated 070ct2013. The purpose of the amendment is to add 2 arms to

Study MI-CP204: dose escalation and expansion in subjects with CLL receiving MEDI-551
monotherapy (Arm B); and dose escalation and expansion in subjects with aggressive
lymphoma receiving MEDI-551 in combination with rituximab (Arm C). Note that dose
escalation and expansion in advanced B-cell malignancies from the original protocol are
referred to as Arm A. All text revisions resulting from this amendment are incorporated in
the body of protocol Version 10.0. Major changes to the protocol are described below.

Abstract
The abstract was revised to reflect the changes made to the body of the protocol.
Section 1.1 (Disease Background)

Under the subsection, “Treatment of B-cell Malignancies,” a paragraph was added to provide
background on the rituximab-refractory population.

Section 1.3 (Nonclinical Experience with MEDI-551)

A paragraph describing the findings from the nonclinical SC dosing and embryofetal
development studies were added to this section.

Section 1.4 (Clinical Experience with MEDI-551)

This section was modified to reflect the updated data from Arm A of Study MI-CP204 and
the other 3 ongoing MEDI-551 studies in advanced B-cell malignancies.

Section 1.5 (Rationale for Study)

This section was revised to include justification for the new study arms (Arms B and C).
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Section 1.6 (Risk-benefit Summary)

The risk-benefit summary was revised to reflect the preliminary data from Study MI-CP204
and the potential for additive toxicities with the combination of MEDI-551 and rituximab.

Section 2 (Study Objectives)

The exploratory objectives (on biomarkers) of Arm A were simplified into a single objective,
with the detail provided in Section 7.3 (Endpoints). In addition, primary, secondary, and
exploratory objectives were added for Arms B and C.

Section 3 (Study Design)

The description of Arm A was revised to indicate that enrollment in the dose-escalation and
expansion phases of this arm is complete. In addition, descriptions and flow diagrams of dose
escalation and expansion in Arms B and C were added to the study design section.

Section 4.2.1 (Inclusion Criteria)

Inclusion criteria #3 through #13 were revised to reflect the subjects to be included in
Arms B and C.

Section 4.2.2 (Exclusion Criteria)
Exclusion criterion #11 was modified to indicate that it applies only to Arm A.

Sections 4.5.1.1 (Investigational Product Inspection) and 4.5.1.2 (Reporting Product
Complaints)

Two subsections were added under Section 4.5.1 (Investigational Product) to describe
investigational product inspection and the reporting procedure for product complaints.

Sections 4.5.2 (Treatment Regimens)

The text for Arm A was edited to reduce repetition of study design information (presented in
Section 3), focusing only on the treatment regimen. In addition, the treatment regimens for
Arms B and C were added to this section.

Sections 4.5.2.1 (Dose Modification for Toxicity Management)

Dose modification criteria for Arms B and C were added to this section. In addition, the text
for Arm A was edited to specify that AE severity will be graded according to the NCI
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CTCAE V4.03 (formerly V4.0). The CTCAE version number was also updated in the List of
Abbreviations.

Section 4.5.3 (Investigational Product Preparation and Administration)

The following equation for weight-based dose calculation was added:
Drug Volume (mL) = Dose (mg/kg) x Patient Weight (kg) + Product Concentration (mg/mL)

In addition, descriptions for investigational production preparation and administration were
added for Arms B and C.

Section 4.5.4 (Concomitant Medications)

The following text was added to the concomitant medications section: “Prophylactic
intravenous Ig to prevent infections.”

Section 4.5.5 (Dose Escalation)

Dose-escalation criteria for Arms B and C were added. Additionally, in the last paragraph of
this section, the first sentence was revised to indicate that the Dose Escalation Committee
consists of all study investigators and the sponsor’s medical monitor. Reference to the
MedImmune Safety Monitoring Committee was removed.

Section 4.5.6 (Dose-limiting Toxicities)

Dose-limiting toxicity criteria for Arms B and C were added to this section. In addition, the
text for Arm A was edited to specify that AE severity will be graded according to the NCI
CTCAE V4.03 (formerly V4.0).

Section 5.2 (Schedule of Study Procedures)

A sentence was added to indicate that the schedule of study procedures for Arms A, B, and C
are presented in separate subsections. The schedule of study procedures and by-visit
descriptions of procedures were added in Section 5.2.2 for Arm B and in Section 5.2.3 for
Arm C.
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Sections 5.3.1 (Medical History and Physical Examination, ECG, Weight, and Vital
Signs), 5.3.2 (Clinical Laboratory Tests), 5.3.4 (Bone Marrow Biopsy), 5.3.6
(Pharmacokinetic Evaluation and Methods), 5.3.7 (Immunogenicity Evaluation and
Methods), 5.3.8 (Biomarker Evaluation and Methods), and 5.3.11 (Estimate of Blood
Volume Collection)

In each of these sections, descriptions of study procedures were added for Arms B and C.
Sections 6.2.1 (Assessment of Severity)

The text was edited to specify that AE severity will be graded according to the NCI CTCAE
V4.03 (formerly V4.0).

Sections 6.3.5.3 (Hepatic Function Abnormality), 6.4 (Safety Management During the
Study), and 6.4.2 (Study Stopping Criteria)

The “MedIlmmune Safety Monitoring Committee (SMC)” was replaced with the
“MedImmune safety review committee.” In Section 6.4, the last paragraph describing the
MedImmune SMC was replaced with a description of the Medimmune safety review
committee.

Section 7.2 (Analysis Populations)

The Per-Protocol Population was removed.
Section 7.3 (Endpoints)

This section was revised to align endpoints with the study objectives.

Section 7.4 (Assessments)

Assessment of the endpoints were removed from Section 7.3 and described in this section.
Sections 7.4.1 (MTD or OBD/Highest Protocol-defined Dose)

Assessments for Arms A, B, and C were specified.
Sections 7.4.2 (Safety Assessments)

Assessments for Arms A, B, and C were specified. In addition, the text was edited to specify
that AE severity will be graded according to the NCI CTCAE V4.03 (formerly V4.0).

Section 7.5 (Sample Size and Power Calculations)

Sample size and power calculations were added for Arms B and C.
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Section 14 (References)

New references cited in the protocol were added to the reference list.

Appendices 2 (International Working Group Criteria for Malignant Lymphoma),

3 (National Cancer Institute’s Common Terminology Criteria for Adverse Events
Version 4.0), 4 (International Uniform Response Criteria for Multiple Myeloma), and 5
(National Cancer Institute - Working Group Guidelines)

Appendices 2 through 5 were deleted. These appendices only included a URL to guideline
documents. These URLs were included in the reference list.

Appendix 2 (Rituximab Prescribing Information)

Given that Arm C will evaluate MEDI-551 in combination with rituximab, the prescribing
information for rituximab was included in Appendix 2.

Protocol Version 11.0, 21Mar2014

Version 10.0 of protocol MI-CP204, dated 070ct2013, has been amended to create
Version 11.0, dated 21Mar2014. The purpose of the amendment is to add a fourth arm
(Arm D) to Study MI-CP204: subjects with anti-CD20-refractory aggressive lymphomas
receiving MEDI-551 monotherapy. All text revisions resulting from this amendment are
incorporated in the body of protocol Version 11.0. Major changes to the protocol are
described below.

Abstract

The abstract was revised to reflect the changes made to the body of the protocol.
Section 1.5 (Rationale for Study)

This section was revised to include justification for Arm D.

Section 1.6 (Risk-benefit Summary)

The risk-benefit summary was revised to reflect the addition of Arm D.

Section 2 (Study Objectives)

Primary, secondary, and exploratory objectives were added for Arm D.
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Section 3 (Study Design)
A description and flow diagram of Arm D were added to the study design section.
Section 4.2.1 (Inclusion Criteria)

The following changes were made to the inclusion criteria:

® Inclusion criterion #3 (diagnosis) was revised to reflect the subjects to be included in
Arm D.

* Inclusion criterion #4 was revised to indicate that the fresh tumor biopsy is optional

® Inclusion criterion #5 (evaluable/measurable disease) was revised to reflect the subjects
to be included in Arm D.

® Inclusion criterion #6 (prior therapy) was revised to reflect the subjects to be included in
Arm D.

® Inclusion criterion #10 (adequate hematologic function) was revised to reflect the
subjects to be included in Arm D.

® Inclusion criterion #12 (contraception) was revised to further define “postmenopausal.”

Section 4.2.2 (Exclusion Criteria)

The following changes were made to the exclusion criteria:

* Exclusion criteria #4 and #5 were revised to reflect a washout period of 28 days or 5 half-
lives instead of 6 weeks.

* Exclusion criterion #7 was revised to indicate “live or attenuated” vaccines.
* Exclusion criterion #9 (history of other invasive malignancies) was removed.

® Exclusion criteria #18 (ECG abnormality) and #20 (concurrent enrollment in another
study) were revised to provide additional clarification.

* Exclusion criterion #21 was modified to indicate that subjects related to employees of a
clinical study site directly involved with the conduct of the study may be treated at
another participating site.

Section 4.5.1 (Investigational Product [MEDI-551])

This section was updated to reflect the 2 manufacturing processes and the dosage strengths

(. and -mg/mL).
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Section 4.5.2 (Treatment Regimens)
The treatment regimen for Arm D was added to this section.
Section 4.5.2.1 (Dose Modification for Toxicity Management)

This section was revised to include Arm D, which will follow the same dose modification
criteria as Arms B and C.

Section 4.5.3 (Investigational Product Preparation and Administration)

This section was revised to include Arm D, which will follow the same investigational
product preparation and administration procedures as Arm B.

Section 4.5.4 (Concomitant Medications)

The following text was added to the concomitant medications section: “intrathecal
prophylaxis with either methotrexate or cytarabine, if clinically indicated, and prophylactic
antibiotics.”

Section 5.1 (Efficacy and Clinical Pharmacology Parameters)
This section was revised to reflect Arms B, C, and D.
Section 5.2 (Schedule of Study Procedures)

The schedule of study procedures and by-visit descriptions of procedures for Arm D were
added in Section 5.2.4. In addition, the schedule of study procedures and by-visit descriptions
of procedures for Arms B and C were updated to include Karnofsky performance status
assessment and BM biopsy with MRD analysis.

Sections 5.3.1 (Medical History and Physical Examination, ECG, Weight, and Vital
Signs), 5.3.2 (Clinical Laboratory Tests), 5.3.3 (B-cell and Immunoglobulin Levels),
5.3.4 (Bone Marrow Biopsy), 5.3.5 (Cytogenetic Analysis), 5.3.6 (Minimal Residual
Disease Analysis), 5.3.7 (Pharmacokinetic Evaluation and Methods),

5.3.8 (Immunogenicity Evaluation and Methods), 5.3.9 (Biomarker Evaluation and
Methods), 5.3.10 (Disease Evaluation Methods), and 5.3.12 (Estimate of Blood Volume
Collection)

In each of these sections, descriptions of study procedures were added for Arm D. In
addition, Sections 5.3.3, 5.3.5, and 5.3.12 were revised for Arms B and C.
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Sections 5.3.6 (Minimal Residual Disease Analysis)
This section was added to describe MRD analysis for Arms B, C, and D.

Sections 6.4.1 (Interruption of Permanent Discontinuation of Study Dosing in
Individual Subjects)

This section was revised to reflect Arms A, B, C, and D.

Section 6.4.2 (Study Stopping Criteria)

This section was revised to be consistent with the new protocol template (v16.2).
Sections 6.4.3 (Monitoring of Dose Administration)

This section was revised to reflect Arm D, which will follow the same monitoring procedures
as Arms B and C.

Section 7.3 (Endpoints)

The primary, secondary, and exploratory endpoints of Arm D were added.
Section 7.4.3 (Efficacy Assessments)

The definition of MRD-negative CR was added to efficacy assessments.
Section 7.5 (Sample Size and Power Calculations)

Sample size and power calculations were added for Arm D.

Section 14 (References)

New references cited in the protocol were added to the reference list.

Protocol Version 12.0, 27Jan2015

Version 11.0 of protocol MI-CP204, dated 21Mar2014, has been amended to create
Version 12.0, dated 12Jan2015. The purpose of the amendment is to add information

regarding the_ dosage strength and to remove references to the _

dosage strength of MEDI-551. Modifications to CT/PET scan frequency were made to
minimize radiation exposure. In Arm B, subjects receiving doses > 24 mg/kg will receive the
initial weekly doses in Cycle 1 over Days 1-2 as mitigation for infusion-related reactions.

I o7



MedImmune Protocol MI-CP204
MEDI-551 01Jun2017 Version 13.0, Final

This is being implemented in addition to existing safeguards of prophylactic medications
(including antihistamines and corticosteroids) and the option to decrease infusion rate
because 2 out of 3 subjects at the 6 mg/kg dose level experienced Grade 3 infusion-related

reactions during the first infusion.

An allowance for prophylaxis against tumor lysis syndrome in subjects with large tumor
burden was added. Appendix 2, Rituximab Prescribing Information, was updated. Other
changes were made for clarity and consistency. In addition, changes from Administrative
Change 1, dated 30Jun2014, were incorporated. All text revisions resulting from this
amendment are incorporated in the body of protocol Version 12.0. Major changes to the
protocol are described below.

1. Cover page — Change in medical monitor.

. Study Abstract — The abstract was modified to mirror the changes made to the protocol
body.

3. Section 3.1 (Overview of Study Design) — Language was added to describe the dosing
schedule for subjects in Arm B receiving 24 or 48 mg/kg dose levels of MEDI-551. The
initial doses will be administered over 2 days on Day 1 and Day 2 in Cycle 1. The flow
diagram for Arm B was updated to be consistent with this change.

4. Section 4.2.2 (Exclusion Criteria) — Exclusion criterion 12 was modified to align with
allowances for hepatitis B in other MEDI-551 studies. Exclusion criterion 22, history of
other invasive malignancy within 5 years except for localized/in situ carcinomas, was
added to align with other MEDI-551 studies.

5. Section 4.5.1 (Investigational Product [MEDI-551]) — References to the_ dose
were removed and the _ dose was added.

6. Section 4.5.1.1 (Investigational Product Inspection) — References to the _ dose
were removed and the dose was added.

7. Section 4.5.2 (Treatment Regimens) — Text was added to Arm B to specify that for
MEDI-551 doses > 24 mg/kg, the initial weekly doses will be administered over 2 days
on Day 1 and Day 2 in Cycle 1. This change was made to minimize infusion-related
reactions at higher dose levels. Subsequent doses at the 24 and 48 mg/kg dose levels will
be administered weekly on Days 8, 15, and 22 in Cycle 1 and then on Day 1 of each
28-day cycle in Cycle 2 and beyond.

8. Section 4.5.3 (Investigational Product Preparation and Administration) —

o Arms B, C, and D — Reference to the _ dosage strength was removed.
Added text to specify that subjects in cohorts of Arms B, C and D receiving
MEDI-551 at dose levels of 12 mg/kg or less will receive the 10 mg/mL dosage form.
Added text to specify that subjects receiving doses > 24 mg/kg in Arm B will receive
the initial infusion over 2 days on Day 1 and Day 2 of Cycle 1 and that the Day 1
infusion will be administered over a minimum of 81 minutes, and the Day 2 infusion
will be administered over a minimum of 60 minutes (+ 15 minutes at the
investigator’s discretion). Added text to state that MEDI-551 infusion must be
completed within 4 hours after the initial start of the infusion and that a new IP
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solution is required to be prepared if MEDI-551 infusion is not able to be completed
within 4 hours after the initial start of the infusion.

o For Arm C only: Added text to clarify the timing of MEDI-551 dosing and state that
on Day 8 of Cycle 1 and Day 1 of Cycle 2, MEDI-551 should be administered first
with rituximab administration a minimum of 30 minutes after completion of the
MEDI-551 infusion.

9. Section 4.5.2.1 (Dose Modification for Toxicity Management) — The duration of infusion
interruption was changed from 6 hours to 4 hours in Table 4.5.2.1-2 for Grade 3 infusion
reactions that do not respond to medical therapy as follows: For Grade 3 infusion reaction
that does not respond to medical therapy (including interruption of infusion for < 6 4
hours) or that occurs despite steroid prophylaxis, discontinue MEDI-551.

10. Section 4.5.3 (Investigational Product Preparation and Administration) — Text was
modified in the section for Arms B, C, and D to indicate that_ dosage
strengths will be used as specified by the sponsor. Text was added to describe that
subjects receiving doses > 24 mg/kg in Arm B will receive the initial infusion over 2 days
on Day 1 and Day 2 of Cycle 1. Text was added to indicate that the MEDI-551 infusion
must be completed within 4 hours after the initial start of the infusion. Text was added for
Arm C to reiterate that MEDI-551 will be administered over a minimum of 81 minutes
after mandatory premedications, and that on Day 8 of Cycle 1 and Day 1 of Cycle 2,
MEDI-551 should be administered first with rituximab administration a minimum of 30
minutes after completion of the MEDI-551 infusion.

11. (Section 4.5.4 (Concomitant Medications) — Text was added to recommend
premedication with acetaminophen, diphenhydramine, and corticosteroids before the first
infusion. A statement was added to allow for prophylaxis against tumor lysis syndrome
according to institutional guidelines in subjects with large tumor burden.

12. Section 5.2.2 (Study Procedures for Arm B) and Table 5.2.2-1 (Schedule of Study
Procedures for Dose Escalation and Expansion in Arm B) — A column was added for
Cycle 1 Day 2 to accommodate the 2-day dosing for doses > 24 mg/kg. Aspirate was
added to BM biopsy. In Cycle 2+, CT scan and disease response was changed to Q3M.
Footnote b was modified to indicate that only subjects who had a positive BM biopsy at
baseline and achieve CR will be required to undergo repeat BM biopsy for confirmation
of CR. Footnote ¢ was modified to require CT scans every 3 months during treatment for
the first 1 year to decrease radiation exposure while still allowing sufficient monitoring of
disease response. Cycle 1, Day 2 and the associated assessments were added to the visit-
by-visit lists of procedures. Windows around timing for completion of ECGs were added
and standardized for clarity. Follow-up visits every 3 months after Day 60 post-EOT visit
were changed to every 3 months post-EOT visit to align with the schedule for follow-up
scans.

13. Section 5.2.3 (Study Procedures for Arm C) and Table 5.2.3-1 (Schedule of Study
Procedures for Dose Escalation and Expansion in Arm C) - Aspirate was added to BM
biopsy. Cycle 3+, Day 22 was added to allow for completion of CT/PET scans prior to
Day 1 of every other cycle. Footnote b was modified to indicate that only subjects who
had a positive BM biopsy at baseline and achieve CR will be required to undergo repeat
BM biopsy for confirmation of CR. Footnote ¢ was modified to require CT scans every
2 months during treatment for the first 1 year and every 3 months during the first year of
follow-up to decrease radiation exposure while still allowing sufficient monitoring of
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14.

15.

16.

17.

18.

19.

disease response. Text was modified to clarify that CTs are required, while FDG-PET
scans are optional. Windows around timing for completion of ECGs were added and
standardized for clarity. Follow-up visits every 3 months after Day 60 post-EOT visit
were changed to every 3 months post-EOT visit to align with the schedule for follow-up
scans.

Section 5.2.4 (Study Procedures for Arm D) and Table 5.2.4-1 (Schedule of Study
Procedures for Arm D) - Aspirate was added to BM biopsy. Cycle 3+, Day 22 was added
to allow for completion of CT/PET scans prior to Day 1 of every other cycle. Footnote b
was modified to indicate that only subjects who had a positive BM biopsy at baseline and
achieve CR will be required to undergo repeat BM biopsy for confirmation of CR.
Footnote ¢ was modified to require CT scans every 2 months during treatment for the
first 1 year, then every 6 months and at EOT, and during follow-up every 3 months for
the first 1 year to decrease radiation exposure while still allowing sufficient monitoring of
disease response. Text was modified to clarify that CTs are required, while FDG-PET
scans are optional. Windows around timing for completion of ECGs were added and
standardized for clarity. Follow-up visits every 3 months after Day 60 post-EOT visit
were changed to every 3 months post-EOT visit to align with the schedule for follow-up
scans.

Section 5.3.1 (Medical History and Physical Examination, ECG, Weight, and Vital Signs)
— Windows for completion of ECGs were added for each arm.

Section 5.3.7 (Pharmacokinetic Evaluation and Methods) — Blood samples for MEDI-551
serum concentrations were added at for Arm B at Cycle 1, Day 2 (newly added samples);
and for Arm C at Cycle 1, Days 15 and 22 (to align with samples required in Table 5.2.3-1).
Section 5.3.10 (Disease Evaluation and Methods) — The section for FL, DLBCL, MCL,
and Transformed Indolent Lymphoma was modified to require scans every 2 cycles
beginning with Cycle 3 for a period of 1 year, then every 3 cycles during follow-up for a
year.

Section 5.3.12 (Estimate of Blood Volume Collection) — The blood volume for Arm B
was increased to 105 mL (7.1 tablespoons) for the 6 and 12 mg/kg cohorts and to less
than 116 mL (7.8 tablespoons) for the 24 and 48 mg/kg cohorts.

Appendix 2, Rituximab Prescribing Information, was updated with the most recent
version, dated 8/2014.

Protocol Version 13.0, 01Jun2017

Version 12.0 of protocol MI-CP204, dated 27Jan2015, has been amended to create
Version 13.0, dated 01Jun2017. The purpose of Version 13.0 is to discontinue participation

for all subjects who are no longer dosing and have completed at least the 90-Day Post Last

Dose Visit, while allowing subjects who are benefiting from MEDI-551 to continue

treatment.

Enrollment in the study was closed as of 30Sep2015. Arm A was completed as planned, with

a total of 95 subjects enrolled (26 in dose-escalation and 69 in expansion). A total of

7 subjects were enrolled in Arm B dose-escalation, including one at a dose of 24 mg/kg.
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Based on emerging PK and pharmacodynamic data, a dose of 12 mg/kg, administered weekly
during Cycle 1 and then monthly in subsequent cycles, was determined to be sufficient to
saturate the B-cell sink and achieve full exposure; at the sponsor’s discretion and not due to
any safety issues, no further Arm B dose-escalation was conducted and Arm B dose-
expansion was not initiated. A total of 19 subjects were enrolled in Arm C. Of these 19
subjects there were only 7 responders, and there was about a 13% probability of meeting the
protocol-specified target response rate of 50%. Further enrollment in Arm C was therefore
halted at the sponsor’s discretion and not due to any safety issues. A total of 16 subjects were
enrolled in Arm D. Of these 16 subjects there were only 3 responders, and there was about a
1% probability of meeting the protocol-specified target response rate of 50%. Further
enrollment in Arm D was therefore halted at the sponsor’s discretion and not due to any
safety issues.

As of 19Jan2017, 9 subjects remain on treatment; all have completed at least 1 year of
treatment.

Subjects who are currently on treatment will be allowed to continue to receive MEDI-551
with a simplified schedule of evaluations focused on safety. The 90-Day Post Last Dose Visit
(60 days post-EOT Visit) will be conducted when subjects come off treatment. Long-term
follow-up for progression-free survival and overall survival will be discontinued. As of
Version 13.0, all subjects who have completed treatment and safety follow-up will be
considered to have completed the study.

® On treatment days, the schedule of evaluations is simplified.

o Key safety assessments relevant to MEDI-551 are retained. Vital signs will be
evaluated pre-dose and at end of infusion only.

o Additional safety assessments that have not been informative during later cycles of
MEDI-551 will not be required at each cycle (note these evaluations are retained at
EOT). This includes (when applicable) ECG, coagulation, urinalysis; liver function
will continue to be evaluated at each cycle), PK, ADA, and B-cell monitoring (B-cell
levels in non-CLL subjects were generally very low at baseline, likely due to prior
anti-cancer treatments. B-cell levels in CLL subjects were often elevated at baseline;
however, this is likely reflects malignant rather than normal B cells. Across
populations, B cells were nearly or fully depleted following > 6 cycles).

o Exploratory evaluations are removed.

o Disease evaluations will be performed at regular intervals to determine whether
MEDI-551 is continuing to provide clinical benefit.

= Subjects with DLBCL, FL, MCL, or transformed indolent lymphoma who have
completed > 1 year of treatment: disease evaluation is required once every 6
months.
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= Subjects with CLL who have completed > 1 year of treatment: after which CT
scans for disease evaluation are only required once every 6 months if clinically
indicated (eg previous indication to treat was based on predominantly nodal
disease) or if indicated based on hematology findings.

At the EOT Visit, all safety assessments will be performed, but exploratory evaluations
are removed. Evaluations used to confirm CR are removed (where applicable).

Safety follow-up will be conducted at the 90-Day Post Last Dose Visit (also known as
End of Study). All safety assessments will be performed; exploratory evaluations are
removed. The 30 Days post-EOT visit is removed.

Long-term follow-up for progression-free survival and overall survival will be
discontinued once Version 13.0 is in effect. All subjects who have completed treatment
and safety follow-up through at least the 90-Day Post Last Dose Visit (ie approximately
90 days post last dose), withdrawn consent, or been lost to follow-up will be considered
to have completed the study.

Major changes to the protocol are described below.

1.

Title Page: The Medical Monitor was changed from Dr. Boyd Mudenda to Dr. Nai Shun
Yao as the primary medical monitor. Dr. Yao’s title and contact information were
updated.

Dr. Mohammed Dar was added as the secondary medical monitor.

Study Abstract:

a. The abstract was modified to mirror the changes made to the protocol body.

b. Subject numbers were updated to reflect actual enrollment

c. Rationale for discontinuing enrollment in Arms B, C, and D added

d. Exploratory Objectives amended

Section 1.4 (Clinical Experience with MEDI-551): Updated to be consistent with the
current MEDI-551 Oncology Investigators Brochure.
Section 3.1 (Overview of Study Design):

a. Number of subjects treated was updated as well as 90 Day Post Last Dose Visit
added and defined.

b. To make the protocol more consistent, subjects in all arms who achieve a CR may
receive an additional 2 cycles of MEDI-551 at the same dose prior to EOT.
Previously this applied to Arm A only. Subjects in Arm A who reached CR and
then came off treatment had durable responses of > 1 year in all cases.

c. Retreatment will not be provided for subjects who come off treatment in CR and
later progress. Prior to implementation of Version 13.0, the option of retreatment
would be considered for subjects in the US only.

Section 3.2 (Estimated Study Duration): Clarified to state that safety follow-up
assessments will be conducted through approximately 90 days after the last dose of
investigational product, which is equivalent to approximately 60 days post-EOT Visit,
and revised to state that study completion is defined as the date of the last protocol-
specified visit for the last subject in the study.

Section 4.5.2 (Treatment Regimens): Updated to reflect changes described above.
Section 4.5.5 (Dose Escalation): Updated to reflect actual enrollment.
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9. Section 4.7 (Subject Status): The following statement was added: Once Version 13.0 is in
effect, all subjects who have completed treatment and safety follow-up, withdrawn
consent, or been lost to follow-up will be considered to have completed the study.

10. Section 4.8 (Study Completion): The following statement was updated. Study completion
is defined as the date of the last protocol-specified visit for the last subject in the study.
All materials or supplies provided by the sponsor will be returned to the sponsor or
designee upon study completion, as directed by the site monitor, and/or destroyed by the
site/IRB/IEC instructions.

11. Section 5.2 (Schedule of Study Procedures): Added rationale and summary of changes in
study procedures.

Section 5.2.1 (Schedule of Study Procedures — All Subjects Approved for Version 13.0 of
the Protocol): This section title changed from Study Procedures for Arm A
12. 5.2.1 Title was Study Procedures for Arm A.

a. The following tables and instructions were removed and all subjects are to follow
newly entered Table 5.2.1-1:

1. Table 5.2.1.1-1 (Schedule of Study Procedures for Dose-escalation
Cohorts 1 and 2 [Screening and Cycles 1 - 3 and All Subsequent Odd
Cycles] of Arm A) and Table 5.2.1.1-2 (Schedule of Study Procedures for
Dose-escalation Cohorts 1 and 2 [Cycle 4, All Even Cycles, End of
Treatment, and Post-therapy] of Arm A)

ii. Tables 5.2.1.2-1 and 5.2.1.2-2 (Dose-Escalation Cohorts 3-6 and
Expansion (Screening and Cycles 1-3) Arm A and (Cycle 4 and Follow
up) Arm A
iii. Table 5.2.2-1 Dose-Escalation and Expansion Arm B
iv. Table 5.2.3-1 Dose-Escalation and Expansion Arm C
v. Table 5.2.4-1 Procedures for Arm D
The following procedures were completely removed and are no longer collected:

a. Day 30 and Day 60 post dose visits were removed as well as all long term follow
up visits, which were replaced with a single 90-Day Post Last Dose Visit (also
defined as End of Study visit).

b. Hepatitis B, C; HIV-1 and HIV-2

c. Serum BhCG and Urine BhCG have been changed to “Pregnancy Test (females of
childbearing potential)”

d. Triplicate ECGs were changed to single ECGs and are no longer collected during
dosing visits. Single ECGs will be collected at the EOT visit and the 90-Day Post
Last Dose Visit.

Physical examination is now only focused (symptom-directed)
Height
Cytogenetic analysis is no longer required
Liver and spleen palpation
Collection of bone marrow biopsy and aspirates as well as tumor tissue
Collection of exploratory post-infusion biomarkers
Collection of circulating biomarkers
Collection of RNA samples for analysis
. Collection of DNA samples for analysis
Subsequent anticancer therapy

BgoFT S ER oo
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Collection of blood tumor biomarkers
Flow Cytometry for MRD

Peripheral blood for MRD

Molecular analysis of whole blood DNA

"o T oo

13. Section 5.3 Description of Study Procedures: This section was modified to mirror the
changes described above in Section 5.2:

a. 5.3.1 (Medical History and Physical Exam, ECG, Weight, and Vital Signs):

1. Physical Examinations updated from “post-screening exams may be
primarily focused on disease findings” to “Physical examination should be
focused (symptom-directed)”.

ii. ECGs are no longer required on all dosing days (Day 1 of each treatment
cycle) and are to be done as single ECGs, not triplicate.

iii. On dosing days, vital signs will be monitored prior to MEDI-551 infusion
and at End Of Infusion only.

b. 5.3.2 (Clinical Laboratory Tests):

1. The hyperlink was added for reference to Section 5.2 laboratory
assessments schedule

1. Women of childbearing potential only added to clarify Day 1 urine
pregnancy tests.

c. 5.3.3 (B-cell and Immunoglobulin Levels):

1. Separate paragraphs were consolidated into 1 paragraph for Arms A, B, C,
and D.

d. Sections 5.3.4 Bone Marrow Biopsy, 5.3.5 Cytogenetic Analysis, and 5.3.6
Minimal Residual Disease Analysis were all removed due to removal of all
relevant samples and testing.

e. 5.3.4 (Pharmacokinetic Evaluation and Methods):

1. Most of this section was removed and a reference to Section 5.2 was
added as well a statement that MEDI-551 concentrations in serum samples
will be measured using a validated immunoassay.

f.  5.3.5 (Immunogenicity Evaluation and Methods:

1. The visits for assessing antibodies in Section 5.3.8 was simplified to refer
to Section 5.2 and will only be collected at EOT and 90-Day Post Last
Dose Visits.

g.  5.3.9 Biomarker Evaluation and Methods was removed.

h. 5.3.6 (Disease Evaluation and Methods) section was modified to a different
frequency:

i. FL, DLBCL, MCL, and transformed indolent lymphoma: Subjects will be
assessed by CT scan (FDG-PET or PET-CT if clinically indicated) and
physical . CLL (and SLL) : Subjects will be assessed by chest, abdomen,
pelvis, and neck (if applicable) CT scan and disease response assessment
(physical exam) if clinically indicated (eg previous indication to treat was
based on predominantly nodal disease) or when indicated based on
hematology findings.

1. Section 5.3.11 Experimental Sample Collection was removed entirely.
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j. 5.3.7 (Estimate of Blood Volume Collection) was renumbered and all Arms were
condensed to one section.

14. Section 6.3.2 (Study Reporting Period for Serious Adverse Events): Updated language to
reflect that reporting period for SAEs is the period immediately following the time that
written informed consent is obtained through the 90-Day Post Last Dose.

15. Section 6.4.1 (Interruption or Permanent Discontinuation of Study Dosing in Individual
Subjects): Modified language to state that until Version 13.0 is implemented, the protocol
required long-term follow-up of subjects who are permanently discontinued from
investigational product.

16. Section 6.4.3 (Monitoring of Dose Administration): This section was modified to mirror
the changes described above in Sections 5.2.1 - 5.2.4 and Section 5.3.1.

17. Section 7 (Statistical Considerations):

a. Updated to include the actual numbers of subjects enrolled in each Arm.
b. Added rationale for discontinuing enrollment in Arms B, C, and D.
c. Updated the number of exploratory endpoints
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Appendix 1 Signatures

Sponsor Signature

An Open-label, Phase 1/2 Study of MEDI-551, a Humanized Monoclonal Antibody Directed
Against CD19, in Adult Subjects With Relapsed or Refractory Advanced B-cell
Malignancies

I agree to the terms of this protocol and all amendments/administrative changes.

Signature and date: An electronic signature is appended

One MedImmune Way, Gaithersburg MD, 20878, USA

Telephone number: _
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Signature of Principal Investigator

An Open-label, Phase 1/2 Study of MEDI-551, a Humanized Monoclonal Antibody Directed
Against CD19, in Adult Subjects With Relapsed or Refractory Advanced B-cell
Malignancies I agree to the terms of this protocol and all amendments/administrative
changes.

I, the undersigned, have reviewed this protocol and all amendments, and I agree to conduct
this protocol in accordance with ethical principles that have their origin in the Declaration of
Helsinki and are consistent with the International Council for Harmonisation (ICH)
guidelines on Good Clinical Practice (GCP), any applicable laws and requirements, and any
conditions required by a regulatory authority and/or Institutional Review Board/Independent
Ethics Committee (IRB/IEC).

I understand that the protocol may not be modified without written approval of the sponsor.
All changes to the protocol must be submitted to the applicable regulatory authority and
IRB/IEC, and must be approved by the IRB/IEC prior to implementation except when
necessary to eliminate immediate hazards to the subjects or when the change(s), as deemed
by the sponsor, involves only logistical or administrative changes. Documentation of
IRB/IEC approval must be sent to the sponsor immediately upon receipt.

Signature and date:

Name and title:

Address including postal code:

Telephone number:

Site/Center Number (if available)

This document contains confidential information, which should not be copied, referred to, released, or published
without written approval from MedImmune or AstraZeneca. Investigators are cautioned that the information in
this protocol may be subject to change and revision.
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Appendix 2

HIGHLIGHTS OF PRESCRIBING INFORMATION

These bighlights do not include all the information needed to use
RITUXAN" safely and effectively. See full prescribing information
for RITUXAN".

RITUNAN" (ninuximab) injection, for intravenouns use
Initial US. Approval: 1097

WARNING: FATAL INFUSION REACTIONS, SEVERE
MUCOCUTANEQUS REACTIONS, HEPATITIS B VIRUS
REACTIVATION and PROGRESSIVE MULTIFOCAL
LEUKOENCEPHAL OPATHY
See full preseribing information for complete boxed warning.

+ Fatal infasion reactions within 24 hours of Rituxan infosion;
approximately 80% of fatal reactions occurred with first infusion
Monitor patients and disconfinue Ritwran ivfosion for severs
reactions (5,1).

*  Severe mucocutaneous reactions, some with fatal outcomes (5.1).

« Hepatifis B virns (HBV) reactivation, in some cases resalting in
fulminant hepatitis, hepatic failure, and death (5.3).

+  Progressive mulfifocal leukoencephalopathy (FML) resulting in death
(5.4),

————————RECENT MAJOR CHANGES—————
Boxed Waming #2013
Wamings and Precautions 2013

—————INDICATIONS AND USAGE—————
Rinoon® (nnecmsb) is 2 CD20-directed cytolyts annbody indicated for the
traammant of patients with:

*  Noo-Hodgkin's Lymphoma (NHL) (1.1)

+  Chromic Lymphocyte Leukema (CLL) (1.2)

»  Rheumatoid Arthrins (FLA) in combination with methomexats m aduly
patients with moderately-to severely-active BA who have inadequate
response to one of mere TINF autagouwist therspies (1.3)

»  Cramulomatosis with Polyangiins (GPA) (Wezener's Gramilomasosis) and
Microscopic Polyangiitis (WPA) tn adult patnts in combinstion with
ghcocorticoids (14)

Limitations of Use: Rituxan is not recomumnendad for nse 1o patiznts with
wevers, acnve mfactions (1.5).

DOSAGE AND ADAMINISTRATION—————

v Adnumister only a3 an mitsvenous mision

+ Do not administer s an mmavenons push or bolus.

*  Ritaxan should ouly be administered by a healthcare professional with
appropriate mvedical mpport o managze severs infusion reactions that can
be famn] if they ooour.

*  The dose for WHL s 375 mgm’ (2.2)

* Thedose for CLL is 375 mz/m’ {n the first cyzle and 500 mo’ in
cycles 2-4, i combination with FC, admmizsred every 28 days (231

+  Thedose 8 8 component of Zevalin: (Torimumomab tiinetn) Therapeutic
Regmen 5 250 mgm’ (24)
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Rituximab Prescribing Information

#  The doss for BA in combization with medbomexate 18 we-1000 mg
infravenous mfsions separated by 2 weeks (ons cowrse) avery 24 weeks
or based on clindcal evalusion, bam not sooner than every 16 weeks
Methyiprednizsolons 100 me intravenous or eqovalen: ghcocortcoid i
recommended 30 minmtes prior to each infusion (2 3).

+  The dose for GPA and MPA i combination with glucocorticoads s
375 mg'm’ once waskly for 4 weeks (1.6)

———DOSAGE FORMS AND STRENGTHS—————
v Injection: 100 me/10 mL end 500 me'50 ml. solution m & snpie-use vial
@

CONTRAINDIC ATIONS-——————
Mone,

WARNINGS AND PRECAUTIONS———

+  Tumor lysis syndrome: Adninister aggressive intravenons hydration,
anti-iypenmicemic agents, monitor rsnn funcoion (3.3)

+ Infactions: Withhold Finoom snd mstinate approprnte and-infectve
therapy (5.6)

v Cardiac arrhythmias and aaging: Discomtinne infusions in case of senions
or life-threatening events (3.7).

+  Bowel obstmaction and perforation: Consider and evaluste for abdominal
pain. vonutme, or related sympeoms (3.9)

*  Live virs vaccines, Do not admindter live vires vaccines prior 1o of
during Ritweean (5,10

v Cytopemias. Monitor blood counts at regular meervals (5.11, 6.1)

ADVERSE REACTIONS——————

Most commen adverse resrmoes m cimcal mals were:

» NHL (= 23%): infiion rea-tions, fever, lymphopends chills infecrion and
asthenia (6.1).

v CLL (=25%): infuston reacsions and nexitropenda (6.1),

» RA (= 10%): upper respirslory mact mfection. pasopharynEins urinary
tract infection. and bronchits (other important adverss reactions mchude
infiusion reactions, serious infcnons, and cardiovasoular events) (4.2),

« GPA and MPA (=15 %) wfacoons, nousen, diamhes, headache, muscle
spasts, anetnds, peripheral edena (other important adverse reactions
include infusion resctions) (8.3)

To report SUSPECTED ADVERSE REACTIONS, contact Genentech at
1-§88-835-2855 or FDA at 1-300-FDA-1088 or www.fila zovimedwaich,

— - DRTG INTERACTIONS ——
Renal tooicity witen nsed i conbimation with cisplamn (3.8),

USE IN SFECTFIC POPULATIONS———
*  Pregnancy: Limited mmar data; B-cell ymphocytopenia ocourred in
infimts exposed mutera (8 1)
+  Genatric Use: In CLL patients older than 70 years of aze, explomtory
anatyses sugzest io bensfit with the addinon of Rinmm to FC (8.5)

See 17 for PATIENT COUNSELING INFORMATION and Medication
Guide
Revised: 082014
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FULL FRESCRIBING INFORMATION: CONTENTS*

WARNING: FATAL INFUSION REACTIONS, SEVERE
MUCOCUTANEOUS REACTIONS, HEPATITIS B VIRUS
REACTIVATION and PROGRESSIVE MULTIFOCAL
LEUKOENCEPHALOPATHY (FML)
1 INDICATIONS AND USAGE

L1 Nes-Hodgkin's Lymphoma (NHL)

12  Clwonic Lymphocytic Leukessia (CLL)

13 Rbeumstoid Arthntis (RA)

14 Cronulomatous with Pelyangums (GPA) (Wegener's
Granuiomatosis) and Microscopic Polyangtis (MPA)
Limutanions of Use

Recommended Dose for Noo-Hodzkm's Lymphons

(NHL)
Recommended Dose for Chronic Lymphocytic
Leukenia (CLL)

Recommended Dese as o Component of Zevalindor
wrentment of NHL

Recommended Dose for Rheumatoid Arthrins (RA)
Recommended Dose for Granulomatosis with
Polyaagiitis (GPA) (Wegener's Gramlomatosis) and
Micyoscopic Palyangiins (MPA)

Fecommended Concomitant Medications

3 DOSAGE FORMS AND STRENGTHS

4 CONTRAINDICATIONS
§ WARNINGS AND PRECAUTIONS

10
1
11

i
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313 UseinRA Patients Who Have Not Had Prior
Insdequate Fespouse to Tumor Necrosts Factor

(TNF) Antazomsts

514 Retresment i Panests with Granulomatoss with
Polyangiins (GPA) (Wegener's Gramlomatosis) and
Microscopic Polymgins (MPA)

ADVERSE REACTIONS

6.1  Chmical Trials Experience m Lymphosd Malignancies

62  Chnmical Triaks Experience m Rheussatosd Arthritis

63  Clmical Triaks Experience in Gramilomatosis with
Poiymmins (GPA) (Wegener's Grammlomatosss) and
Microscopic Polymgitis (MPA)

64 Inmmmogemcaty

65 Posmurkeing Experience

DRUG INTERACTIONS

TUSE IN SPECIFIC POPULATIONS

81 Premancy

83 Nusing Mothers

84  Pediamic Use

85  Genamic Use

OVERDOSAGE

DESCRIPTION

CLINICAL PHARMACOLOGY

121 Mechanism of Action

121 Pharmacodymamics

123 Pharmacokinetics

NONCLINICAL TOXICOLOGY

131 WCarcinogenesis, Mutagenesis, Impairment of Ferlity

CLINICAL STUDIES

141 Relapsed or Refractory, Low-Grade or Follicular,
51 Infusion Reactions X
52 Severs Mucocutansous Reactions CD20-Posiive, B-Cell NHL
53 Hepatitis B Virus (HBV) Reactvation 142 Previously Unmeated Low-Grade or Follicular,
54 Progussive Malifocsl Lenkocephalopathy CD20-Posave, B-Lell NHL
55 Tumor Lysis Syndrome (TLS) 143 Diffnse Large B-Cell NHL (DLBCL)
56 144 Numery-Manne Infusions m Previously Unreated
5 — Follicular NHL and DLBCL
57
7 | ;Lh‘ 145 Chonic Lymphocytic Leukemia (CLL)
Chamuction sad Dechestion 146 Rheumatoid Ardiritis (RA)
s ]
si:a mm - 147 Groomatosss with Polyxgins (GPA) (Wepener's
511 Lsborstory Mouitoring Gralomatosis) and Mirescopic Polymguns (MPA)
512 Concomstam Use with Biologic Ageass snd 16 HOW SUPPLIED/STORAGE AND HANDLING
DMARDS other than Methomexate in RA. GPA and 17 PATIENT COUNSELING INFORMATION
e "Sections or subsections conatted fom the full prescribing information are
Dot hisied.
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FULL PRESCRIBING INFORMATION

WARNING: FATAL INFUSION REACTIONS, SEVERE MUCOCUTANEOUS
REACTIONS, HEPATITIS B VIRUS REACTIVATION and PROGRESSIVE
MULTIFOCAL LEUKOENCEPHALOPATHY

Infusion Reactions

Rimxan administration can result in serions, including fatal infusion reactions. Deaths
within 24 hours of Riruxan infusion have occurved. Approximately 80% of fatal infusion
reactions occurred in association with the first infusion. Monitor patients closely. Discontinue
Rituzan infusion for severe reactions and provide medical treatment for Grade 3 or 4 infusion
reactions [see Warmings and Precantions (3.1), Adverse Reactians (6.1)].

Severe Mucocutaneous Reactions
Severe, including fatal. mucocutaneous reactions can occur in patients receiving Rituxan
[see Warnings and Precaunons (3.2), Adverse Reactions (6)].

Hepatitis B Virus (HBV) Reactivation

HBYV reactivation can occur in patients treated with Rituxan, in some cases resulting in
fulminant hepatitis, hepatic failure, and death. Screen all patients for HBYV infection before
treatment initiation, and monitor patients during and after treatment with Rituxan.
Discontinue Ritnzan and concomitant medications in the event of HBV reactivation [see
Warnings and Precantions (3.3), Adverse Reacrions (6)].

Progressive Multifocal Leukoencephalopathy (PML), including fatal PML, can occur in
patients receiving Rimxan [see Warings and Precanunians (3.4), Adverse Reacnions (6)].

1 INDICATIONS AND USAGE
1.1  Non-Hodglin's Lymphoma (NHL)
Riheeane (nbueimab) is indicated for the treatment of patients with:

*  Relapsed or refractory, low-gmde or follicular, CD20-positive, B-cell NHL as a single agent

*  Previously untreated follicular, CD20-positive, B-cell WHL in combmation with first lme
chemotherapy and, 1n patients achieving a lete or | response to Ritman in
mmbinah:]??with chmplzulﬁﬂap]r, as ;ggle-aﬂ;ﬁ mm.niﬂpal::;e thEPISp}?.

= INon-progressing (including stable disease), low-grade, CD20-positive, B-cell NHL as a single

agent after first.lme CVP chemotherapy

*  Previously untreated diffuse large B-cell, CD20-positive NHL in combination with CHOP or

other anthracycline-based chemotherapy regimens
1.2 Chronic Lymphocytic Leukemia (CLL)

Fifvecare (mhwamaby) is indicated. i combmation with fludarabime and cyclophosphamide (FC).
for the treatment of patients with previously unireated and previously treated CD20-posioive CLL.
1.3  Rheumatoid Arthritis (RA)

Bifuxans (nheimab) in combination with methotrexate 15 indicated for the treatment of adult
patients with moderately- to severely- active rtheumatoud arthmitis who have had an madequate
response to one or more TNF antagomst therapies.

14 Granulomatosis with Polvangiits (GPA) (Wegener's Granulomatosis) and Microscopic
Polvangiitis (MPA)

Rituan (ntwaimab), in combination with glucocorticoids, 1s indicated for the treatment of adult
patients with Gramlomatosis with Polvangits (GPA) (Wegener's Granulomatosis) and Microscopic
Polyangutis (MPA)

1.5 Limitations of Use
Fitwxan 15 not recommended for use in patients with severe, active imfections.
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2 DOSAGE AND ADMINISTRATION
21  Administration
Admumister only as an Intravenous Infusion [see Dosage and Administration (2.71].
Do not adnumster as an intravenous push or bolus.
Premedicate before each infusion [see Dosage and Admindstration (2.7)].
Bihean should only be administered by a healthcare professional with appropriate medical
support fo manage severe infusion reactions that can be fatal if they ocour [see Warnings and
Precautions (3.1)]
»  First Infusion: Imhate infusion at a rate of 50 mg'hr. In the absence of mfusion toxcity,
increase mfiision rate by 50 mghr increments every 30 minutes, to & maximum of 400 me/hr.
= Subsequent Infusions:
Standard Infision: Initiate mfusion at a rate of 100 mg/lr. In the absence of infusion toxicity,
increase rte by 100 mg/lr merements at 30-numite mtervals, to a maxammm of 400 mg/Tr.
For previously untreated follicular NHL and DIBCL panients:
If patients did not experience a Grade 3 or 4 infusion related adverse event dunng Cycle 1. a
90-minute nfission can be administered in Cycle 2 with a glucocorticoid-containing
chemotherapy regimen.
Imtiate at a rate of 20% of the total dose given m the first 30 numutes and the remaiming 80%
of the total dose given over the next 60 nunutes. If the 90-minute infusion is tolerated in
Cyele 2, the same rate can be used when administering the remainder of the treatment
regimen {through Cycle 6 or B).
Patients who have clinically significant cardiovascular disease or who have a circulating
rte count =5000/mm’ before Cycle 2 should not be admunistered the 90-mmute
mﬁtﬂﬂﬁie& Clinical Studies (14.43].
= Interrupt the infusion or slow the infusion rate for mfision reachions [ee Boved Warning,
Wearnings and Precautions (5.1)]. Continme the infusion at one-half the previous rate upon
mprovement of symptoms
2.1 Recommended Dose for Non-Hodgkin's Lymphoma (NHL)
The recommended dose 15 373 mg/m” as an intravenous mfusion according to the followng
schedules:
= Relapsed or Refractory, Low-Grade or Follicular, CD20-Positive, B-Cell NHL
Admunister once weekly for 4 or 8 doses.
*  Remeatment for Relapsed or Refractory, Low-Grade or Follicular, CD20-Positive,
B-Cell NHL
Advumister once weekly for 4 doses.
= Previously Untreated, Follicular, CD20-Positive, B-Cell NHL
Administer on Day 1 of each cycle of chemotherapy, for up to 8 doses. In patients with
complete or partial response, initiate Rinxan maintenance eight weeks following completion
of Fatuxan m combmation with chemotherapy. Admumster Rituxan as a single-agent every 8
weeks for 12 doses.
= Non-progressing, Low-Grade, CD20-Positive, B-cell NHL, after first-line CVP
chemotherapy
Followmng completion of 6-8 cycles of CVP chemotherapy, administer once weekly for
4 doses at 6-month mtervals to a maximum of 16 doses
= Diffuse Large B-Cell NHL
Admumster on Day 1 of each eycle of chemotherapy for up to 8 infusions.
23  Recommended Dose for Chronic Lvmphocyvtic Leukemia (CLL)

The recommended dose is:
* 375 mg/m’ the day prior to the itiation of FC chemotherapy, then 500 mg'm’ on Day 1 of
cycles 2-6 (every 28 days).

T
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14 Recommended Dose as a Component of Zevalin for treamment of NHL

+  Infuse riheximab 250 meg/m* within 4 hours prior to the administration of
Indium-111-(In-111-) Zevalin and within 4 hours pnior to the admimstration of
Yttrium-90- (Y-90-) Zevalin

*  Admunster Ritxan and In-111-Zevalin 7-9 days pror to Rituxan and Y-90- Zevalm,

= Refer to the Zevalin package msert for full preserbing mformation regarding the Zevalin

therapeutic regmmen
Recommended Dose for Rheumatoid Arthrids (FA)
Administer Ritwxan as two-1000 mg intravenous mfusions separated by 2 weeks.

*  Glucocorticoids admimstered as methylpredmsolone 100 mg miravenous or its equivalent
30 minutes prior to each mfision are recommended to reduce the meidence and seventty of
Infusion reactions.

= Subsequent courses should be administered every 24 weeks or based on climical evaluation
but not sconer than every 16 weeks.

*  Rinpan is given in combination with methotrexate.

16  Recommended Dose for Granulomatosis with Polvangiitis (GPA) (Wegener's
I:rnmulnnmtmu} and Microscopic Poly :ngutls (MPA)
Admunister Rituxan as a 375 mg/m’ infravenous infusion once weekly for 4 weeks.

*  (Glucocorticoids admmnistered as methylpredmsclone 1000 mg intravenously per day for 1 fo 3
days followed by oral predmsone 1 mg/kg/day (not to exceed 80 mg/day and tapered per
clinical need) are recommended to treat severe vasculitis symptoms. This regimen should
begin within 14 days prior to or with the imtiation of Fituxan and may continue during and
after the 4 week course of Ritwcamab treatment.

LI and efficacy of treatment wath subsequent courses of Fatuxan have not been established
[see Warmings and Precautions (5.14)],

3.7 Recommended Concomitant Medications

Premedicate before each mfusion with acetaminophen and an antilustamine. For patients
adminstered Fiuxan according to the 90-minute infusion rate, the glucocorticoid component of
their chemotherapy regimen should be admunistered prior to infusion [see Clinical Studias (14.4)].

For BLA patients. methylpredmizolons 100 me intravenously or its squivalent is recommended 30
minutes prior to each mfision

For GPA and MPA patients, glucocorticords are given im combination with Rituxan [see Dosage
and Administration (2.6J].

Pneumocystis jirovec: pnevumonia (PCP) and anti-herpetic viral prophylasas 15 recommended for
patients with CLL during treatment and for up to 12 months following treatment as appropriate.

PCF propliylaxis is also recommended for patients with GPA and MPA during treatment and for
at least & months followmng the last Fituxan mfusion,

1.8 Preparation for Administration

Use appropriate aseptic technique  Parenteral drug products should be inspected vizually for
particulate matter and discoloration pror to administration. Do not vse vial if pariculates or
discoloration is present. Withdraw the necessary amount of Rituxan and dilute to a final
concentration of | mg/ml to 4 mg/ml in an infusion bag contaimng either 0.9% Sodium Chloride,
USP, or 5% Destrose m Water, USP, Gently mwﬂﬂleﬁagtummthesnluum Do not nux or
dilute with other dmigs. Discard any wmsed portion left in the vial.

Rifwan solutions for infiision may be stored at 2°C-8°C (36°F-46°F) for 24 hours. Ritman
solutions for mnfision have been shown to be stable for an addinenal 24 hours at room temperature.
However, since Fifuxan solutions do not contain a preservative, diluted solutions should be stored
refrigerated (2°C-8°C). No me tbilities between Fitxan and polyvmylchlonds or
Pnlj.rﬁg:flmehagshambeenubm i

[
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3 DOSAGE FORMS AND STRENGTHS
Injection:

* 100 mg/10 mL in a single-use vial

* 500 mg'50 mL in a single-use vial
1 CONTRAINDICATIONS

None.

5 WARNINGS AND PRECAUTIONS
51  Infusion Reactions

Rituxan can cavse severe, including fatal. infusion reactions. Severe reactions typically ocourmed
during the first infusion with fime to onset of 30-120 minutes. Rifxan-mduced infirsion reactions
and sequelae include urticaria, hypotension. angioedema, hvpoxia. bronchospasm, pulmonary
infiltrates, acute respiratory distress syndrome, mvocardial infarchion. ventricular fibrillation,
cardiogenic shock, anaphylactoid events, or death.

Premedicate patients with an antihistarnine and acetanunophen prior to dosing. For RA patients.
methylprednisolone 100 me intravenousky or its equivalent is recommendead 30 minutes prior to each
mfusion Institute medical management (e.g. glucocarticoids, epinephrine. bronchodilators, or
oxyeen) for infiseion reactions as needed Depending on the severity of the infision reaction and the
required interventions, temporarily or permanently discontinue Fitwean Resure mnfusion at a
muninnam 50% reduction in rate after symptoms have resolved. Closely monitor the following
patients: those with pre-existing cardiac or pulmenary condifions. those who expenienced prior
cardiopulmonary adverse reactions, and those with high mumbers af'cu'm]atmg malignant cells
(=25,000/mm’). [See Boxed Warning, Warnings and Precautions (5.7), Adverse Reactions (6. ).
51  Severe Mucocutaneous Reactions

Mucocutaneous reactions, some with fatal outcome, can occur mn patients treated with Fituxan.
These reactions mclude paraneoplastic pemphigus, Stevens-Johnson syndrome, lichenoid dermatitis,
vesiculobullous dermatifis, and toxc epidermal necrolysis. The onset of these reactions has been
vanable and inchades reports with onset on the first day of Rituxan exposure. Discontinme Rituxan
in patients who expenience a severe mucocutaneous reaction. The safety of readministration of
Rifvzan to patients with severe mucocutaneous reactions has not been determuned. [See Boved
Warning, Adverse Reactions (6/].

53  Hepatitis B Virus Reactivation

Hepatitis B virus (HBV) reactivation, in some cases resultmg m fulnunant hepatinis, hepatic
fadure and death, can ocour in patients treated with drugs classified as CD20-directed cytolytic
antibodies, including Rifmxan. Cases have been reported in patients who are hepatitis B surface
antigen (HBsAg) positive and also in patients who are HBsAg negative but are hepatifis B core
antibody (anfi-HBc) positive. Feactivation also has occurred m patients who appear to have
resolved hepatitis B infection (1.e., HBsAg negative, anti-HB¢ posifive and hepatitis B surface
antibody [anfi-HBs] positive).

HBV reactivation is defined as an abrupt increase in HBV replication manifesting as a rapid
increase in serum HBV DNA level or detection of HBsAg in a person who was previously HBsAg
negative and anf-HBc positive. Feactivation of HE'V replication is often followed by hepatins, Le.,
increase in transaminase levels. In severe cases increase im bilirubin levels, liver failure, and death
CAD OCCUT.

Screen all patients for HBV infection by measunng HBsAg and anti-HBe before iniiating
treatment with Finxan. For patients who show evidence of prior hepattis B infection (HBsAg
positive [regardless of antibody status] or HBsAg negative but anti-HBe positive), consult with
physicians with expertise in managing hepatitis B regarding momtoring and consideration for HBV
antiviral therapy before and/or during Fitwxan treatment.
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Monitor patients with evidence of current or prior HBV infection for clinical and laboratory signs
of hepatitis or HBW reactivation during and for several menths following Rifwxan therapy. HEV
reactivation has been reparted up to 24 months following completion of Rituxan .

In patients who develop reactivation of HBV wiule on Rituxan, immediately discontmue Fituxan
and any concomitant chemotherapy. and inshtute appropriate treatment.  Insufficient data exist
regarding the safety of resumung Fitwean in patients who develop HBV reactivation. Resumption of
Finexan in patients whose HBV reactivation resolves should be discussed wath phrysicians with
expertise m managing hepatitis B. [See Boved Waming, Adverse Reactions (6)]

5.4  Progressive Multifocal Lenkoencephalopathy (PAML)

JC virus infection resulting in PML and death can occur m Rituxan-treated patients with
hematologic malignancies or with autoimnume diseases. The majority of patients with hematologic
malignancies diamosed with PML received Ritwxan in combination with chemotherapy or as part of
a hematopoietic stem cell transplant. The patients with autommume diseases had prior or concurrent
immunosuppressive therapy. Most cases of PML were diagnosed within 12 months of their last
mfusion of Fatuxan

Consider the diagnosis of PML m any patient presentng with new-onset neurologic
manifestations. Evaluation of PML includes, but is not limited to, consultation with a neurologist,
bram MPEL and humbar puncture. Dhscontmue Fatman and consider discontinuation or reduchion of
any concomitant chemotherapy or immumosuppressive therapy in patients who develop PML. [See
Boxed Warning, Adverse Reactions (6)].

55  Twmor Lysis Syndrome (TLS)

Acute renal failure, hyperkalenua, hypocalcenua, hyperuncemua, or hyperphosphaterma from
fomor lyss, some fatal, can occur within 12-24 hours after the first mfiision of Rifixan n patients
with NHL. A high munber of circulating malignant cells (= 25,000/mm’) or high tumor burden,
confers a greater nusk of TLS.

Admumister ageressive ntravenous hydration and anti-hypenmicenue therapy m patients at high
nisk for TLS. Correct electrolyte abnormalities, monitor renal fimetion and fluid balance, and
administer supportive care, including dialysis as indicated. [See Warnings and Precautions (5.8),
Adverze Reactions (6/]

+ 56  Infections

Senious, meluding fatal, bactenal, fimgal, and new or reactivated viral infections can occur dunng
and following the completion of Ritukan-based therapy. Infections have been reported in some
patients with prolonged lypogammaglobulinemia (defined as hypogammaglobulmemia 11 months
after ntuximab exposure). New or reactivated viral infections included cytomegalovirus, herpes
simplex virus. parvovirus B19, varicella zoster virus, West Nile virus, and hepatitis B and C.
Discontinue Ritwsan for serious infections and instifute appropnate anti-infective therapy. [See
Adverse Reactions (8, 6.1)].

57  Cardiovascular

Discontinue mfusions for serious or lLife-threatening cardiac ambrythomas. Perform cardiac
monitoring during and after all mfusions of Rituxan for patients who develop clinically significant
arlythmias, or who have a lustory of arhythmia or angma. [See Adverse Reactions (6)].

+ 58 Renal

Severe, mchiding fatal, renal toxcity can ocour after Fifuxan admumstration in patients with NHL.
Flenal tomicity has occwred in patients who experience tumor lysis syndrome and in patients with
NHL admunistered conconutant cisplatin therapy dunng cliucal trials, The combination of cisplatm
and Finpean 15 not an approved reatment regimen WMonitor closely for sims of renal failure and
disconfinue Pituxan in patients with a nising senum creatinine or oligunia. [See Warnings and
Precautions (3.5)].

59  Bowel Obstruction and Perforation

Abdommal pam, bowel obstuction and perforation, m some cases leading to death, can ocour m

patients receiving Fifuxan in combination with chemotherapy. In postmarketing reports, the mean
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time to documented gastromtestinal perforation was 6 (range 1-77) days in patients with NHL.
Evaluate st'i."mptﬂuﬁgajfnhmmn such as abdonnnalﬁ or repe:f}ad mﬁhﬂg CCur,

[&=e Adverse Reacrions (6)]

510  Immunization

The safety of mmmmization with live viral vaccines following Fifuxan therapy has not been
studied and vaccination with live virs vaccines is not recommended

For RA patients, physicians should follow current immumzation guidelines and administer
non-live vaccines at least 4 weeks prior to a course of Fituxan.

The effect of Rituxan on inmmme responses was assessed i a randonuzed. controlled study n
pm’-mm with RA treated with R.mmn and methotrexate (MTX) compared to patients treated with

alone.

A response fo pnevmococeal vacemation (a T-cell independent antigen) as measured by an
increase in antibody fiters fo at least 6 of 12 serotypes was lower in pagents reated with Fihman
plus MTX as compared to patients treated with MTX alone (19% vs. 61%). A lower proportion of
Emems in the Ritwxan plus MTX group developed detectable levels of anti-keyhole limpet

anm antibodies (a novel protein antigen) after vaccination compared to patients on MTX
alone (47% vs. 93%).

A pusrtwere'spmse to tetanus toxoid vaccme (a T-cell deperdent antigen with existing mmumty)
was sumlar m patients treated wath Rituxan plus MTX compared to patients on MTX alone (39% vs.
42%). The proportion of patients maintaining a positive Candida sk test (to evaluate delayed rype
hypersensitivity) was also simular {77% of patients on Rinuxan plus MTX vs. 70% of patients on
MTX alone).

Most patients i the Rituxan-treated group had B-cell counts below the lower limit of normal at
the time of mmumzation. The clinical mplications of these findings are not known.

511 Laboratory Monitoring

In patients with lymphoid mabignancies, dunng treatment with Fifuxan monotherapy, obtam
complete blood counts (CBC) and platelet counts prior to each Fifuxan course. Duning treatment
with Rifwean and chemotherapy, obtain CBC and platelet counts af weekly to monthly mtervals and
more frequently in pagents who develop cytopenias [See ddverse Reacrions (6.1)] In patients with
RA GPA or MPA obtain CBC and platelet counts at two to four month infervals during Fituwan
therapy. The duration of cytopemas caused by Bifuxan can extend months beyend the treatment

od.

PEH
511  Concomitant Use with Biologic Agents and DNLARDS other than Methotrexate in KA,
GPA and MPA

Limuted data are available on the safety of the use of tiologic agents or DMARDs other than
methotrexate n FLA patients extabiting penpheral B-cell depletion following treatment with
rifuximab. Observe patients closely for signs of infaction if biologic agents and'or DMARDs are
used concomitantly. Use of concomitant immimosippressants sther than corticosteroids has not
been studied in GPA or MPA patients exhibiting peripheral B-call depletion following treatment
with Rituxan
513 Use in RA Patients Who Have Not Had Prior Inadequate Response to Tumor Necrosis
Factor (TNF) Antagonists

While the efficacy of Finman was supported in four controlled mals in patients with BA with
prior inadequate responses to non-biologic DMARDs, and in a controlled mal m MTX-naive
patients, a favorable risk-benefit relationship has not been established in these populations. The use
of Ratuxan in patients with RA who have not had prior inadequete response to one or more TNF
antagomists 1s not recommended [See Clinical Sfl"udms (14.60]
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514 Retreatment in Patients with Granulomatosis with Pelvangiitis (GPA) (Wegener's
Granulomatosis) and Microscopic Polvangiitis (MPA)

Limited data are available on the safety and efficacy of su courses of Ritwxan in patients
with GPA and MPA. The safety and efficacy of retreatment wath Rituxan have not been established
[See Dosage and Administration (2.6), Adverse Reactions (6.3), and Clinical Studies (14.7]]

[ ADVERSE REACTIONS

i &éﬂﬂﬂﬁiﬂgﬂmﬁ adverse reactions are discussed in greater detail in other sections of the
a

Infusion reactions [see Warmings and Pracaufions (3.11]

Mucocutaneous reactions [see Warnings and Precautions (3.2)]

Hepatitis B reactivation with ﬁlh:imm hepatitis [sea Marmings and Precautions (3.3/]

Progressive multifocal leukoencephalopathy [see Warnings and Precautions (3.4)]

Tumor lysis syndrome [see Warmings and Precautions (5.5))

Infections [see Warmings and Precautions (5.6)]

Cardiac arrhythiias [see Warmnings and Precautions (3.7)]

*  Penal toxicity [see Warmings and Precautions {3.5/]

*  Bowel obstruction and perforation [see Warnings and Precautions (5.9)]

L] - L] - - L}

The most common adverse reactions of Fituxan (Incidence = 25%) observed in clinical tmials of
patients with NHI were infusion reactions, fever. lymphopenia, chills, mfection. and asthenia

The most commeon adverse reactions of Fatuxan (mcidence = 25%) observed in clmical tmals of
patients with CLT were: infusion reactions and neutropena,
6.1  Clinical Trials Experience in Lymphoid Malignancies

Becanse clinical tnals are conducted under widely varymg conditions, adverse reaction rates
observed in the clinical trials of a drug cannot be directly compared to rates i the clinical trials of
another drug and may not reflect the rates observed in clinical

The data descnibed below reflect exposure to Rituxan in 2783 patlenm with exposures ranging
from a single mfiision up to 2 years. Rituxan was studied i both smgle-arm and controlled trals
(n=1356 and n=2427). The population included 1180 patients with low grade or follicular lymphoma
927 patients with DLBCL, and 676 patients with CLL. Most NHL patients received Ritwxan as an
infiision of 373 mg.-m per infusion. given asa 51115:1-: ngmt weekly for up to 8 doses, in combination
with chemotherapy for up to 8 doses, or following for up to 16 doses. CLL patients
received Ratuxan 375 mg‘m as an nitial m.ﬁ.lsmu foLtomdb} 1?'30 mg /o’ forup to 5 doses, in
combmation with fludarabine and cyclophosphamide. Seventy-cne percent of CLL patients recerved
6 cyeles and 90% received at least 3 cycles of Rituxan-based therapy.

Infusion Reacrions

In the majonty of patients with NHL, infuision reactions consisting of fever, chills/rigors, nausea,
pruntus, angloedema, hypotension. headache. bronchospasm. urticana, rash, vonuting, myalgia,
dizziness, or hypertension occwrred during the first Rifuxan infission. Infusion reactions typically
occurred within 30 to 120 minutes ofhegm:mg the first mfusion and resolved with slowing or
mtemmuption of the Rituxan infusion and with supportive care (diphenhydramine, acetaminophen, and
infravenous saline). The incidence of infision reactions was highest during the first infusion (77%)
and decreased with each subsequent mfusion [See Boxed Warning, Warnings and
Precautions (5.1/]. In patients with previously untreated follicular NHL or previously untreated
DLBCL, who did not experience a Grade 3 or 4 infision-related reaction in Cycle 1 and received a
90-minute infusion of Ritexan at Cycle 2, the incidence of Grade 3-4 infusion-related reactions on
the day of, or day after the infusion was 1.1% (95% CI [0.3%, 2.8%]). For Cycles 2-8, the incidence
of Grade 3-4 mfiision reactions on the day of or day after the 90-minute mfission, was 2.8% (93% CI
[1.3%, 5.0%]). [See Warnings and Precautions (5.1), Clinical Studies (14.4)).
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Infections

Senous infections (NCI CTCAE Grade 3 or 4), including sepsis, ocourred im less than 5% of
patients with NHL in the single.arm studies. The overall incidence of infections was 31% (bacterial
19%, viral 10%, unknown 6%, and fimgal 1%). [See Warnings and Precantions (3.4), (5.5), (5.6)].

In randemized, controlled studies where Rifusan was adnunistered following chemotherapy for
the treatment of follicular or low-grade NHL, the rate of infection was higher among patients who
received Fituxan. In diffuse large B-cell lymphoma patients, viral mfections occurred more
frequently m those who received Finman

Cytopeniar and Inypogammaglobulinemia

In pagents with NHL receiving nfwamab monotherapy, NCI.CTC Grade 3 and 4 cytopenias were
reported in 48% of patients. These mcluded lymphopenia ($0%), nenfropenia (6%&), leukopenia
(4%5), anemia (3%), audﬂ:rnmhacyltrpema (2%). The median duration of lymphopenia was 14 days
( 1-588 days) and of neutr was 13 days ( 2-116days). A nccmeu:eclf
mange t aplaml:}mama (pure nﬂmm Il aplasia) :na}nli m]:ngemfmmcﬁdz}f hem:l?ﬁgmma followmg
Fatuan therapy ocowred dunng the smgle-amm studies.

In studies of monotherapy, Riftixan-mduced B-cell depletion occurred in 70% to 80% of patients
with NHL. Decreased IgM and IgG serum levels occuured i 14% of these patients.

In CLL ‘mals, the Dfl.'l:I.'CI onged neutropema and late-onset neutropenia was higher in
patients treated with R-FC compared to patients treated with FC. Prolonged neutropenia is defined
a5 Grade 3-4 neutropenua that has not resolved between 24 and 42 days after the last dose of study
treatment. Late-onset neumropemia 15 defined as Grade 3-4 neutopenia starting at least 42 days after
the last treatment dose.

In patients with previously untreated C1 1. the frequency of prolonged neutropenia was 8 5% for
patients who recerved R-FC (1=402) and 5.8% for patients whorecerved FC (n=398). In patients
who did net have prolenged neutropena, the frequency of late-onset neutropenia was 14.8% of 200
patients who recerved F.FC and 4.3% of 230 patients who received FC.

For patients with previously treated CLL, the frequency of prolonged netropenia was 24.8% for
pnumlshn didwiu hr:tmw:} R-F:i (n=274) and }b!;l‘.‘f. for Paﬁ;f“ia who received FC {]'F:mjgl% ati.e;nﬁsh
w not have pro: neutropenia, the frequency of late-onset neutropenia was 38.7% in
patients who retei]':'red R-FC and 13.6% of 147 patients who recarved FC.

Relapsed cr Re_,ﬁﬂc:mj; Low-Grade NHL
Adverse reactions in Table 1 occurred in 356 patients with relapsed or refractory, low-grade or
follicular, CD20-positive, B-cell NHL treated m single-arm studies of Rituxan aduumstered asa
i].gie agent [Sae Clinical Studies (14.1/]. Most patents recerved Fanuan 375 mgFm weekly for
585,
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Tahle 1
Incidence of Adverse Reactions n = 5% of
Patients with Relapsed or Refractory, Low-Grade or Follicular
NHL. Receiving Single-agent Ritsan (N=356)""

All Grades (*a) Grade 3 and 4 (%s)
Any Adverss Reactions [ 51
Body s 3 Whols 8 10
Fever a3 1
Chills 13 3
Infection 3l 4
Asthenia 26 1
Haadachs 19 1
Abdemingl Pain 14 1
Pain 12 1
Back Pain 10 1
Throat Iivitation o 0
Flushing 5 0
Heme and Lymphatic Svsten &7 43
Lymphopenia 48 4
Leukopenia 14 4
MNeufropenia 14 &
Thrombecytopenia 12 2
Anemiia g E]
Skin and Appendages “ 2
Might Sweats 13 1
Rash 15 1
Prurims 14 1
Urticaria g 1
Bespiratery Systam 38 4
Increased Cough 13 1
Fhinitie 12 1
Bronchospasm g 1
Dryspnes 7 1
Slmasids 6 0
Metsbolic and Numitonal Disorders i3 E
Angioedema i 1
Hyperglycemia ] 1
Peripheral Edema g 0
LDH Increase [ 0
Diggstive System 37 2
Tmen 3 1
Dharrhea 10 |
Vomiting 10 1
Mervous System i 1
Drizziness 10 1
Armxiaty 5 I
Musculotkelonl Sysuem 26 3
Myalma 10 |
Arbralgia 10 1
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Table 2*
Incidence of All Adverse Reactions** ‘Occwring in = 2%
and at Least 1% Greater than Placebo Among Rheumatoid
Artlmitis Patients in Clinical Studies Up to Week 24 (Pooled)

Placebo+ MTX Rinntan+ MTX
=398 W=340
Preferred Term o) o(%a)
Hypertension (3 43 (B)
Hausea 1903) 418
Upper Respiratary Tract Infaction 16 e
Artwelgia 1) 3148
Pyrexia B 7%
Prunus 5(1) 28(5)
Chills 2 16(3)
Dryspepsia i<} 16(3)
Rhinitis 6(2) 14(3)
Paresthesia <) 12{h
Urticania (=D 12
Abdominal Pain Upper 4(l) 11(%
Throat Irritstion 00y 112
Anxigry i g
Miming (<D B2
Asthenia 1{=1) # (2

*These data are based on 938 patienss weated i Phase I and 3 smdies of
Fimuman (2 « 1000 mg) or placebo admindstered in combinanion with
methotrexate

**Caded ueing MadDFA

Infusion Reactions

In the Rituxan RA pooled placebo-controlled studies, 32% of Rihman-treated patients expenienced
an adverse reaction during or within 24 hours following their first infusion, compared to 23% of
placebo-meated patients receiving their first infusion. The incidence of adverse reactions during the
24-hour period following the second infusion, Rituxan or placebo, decreased to 11% and 13%,
respectively. Acute mfission reactions (manifested by fever, clills, ngors, pruntus, urticana’rash
angioedema, sneezing, throat imitation, cough, and/or bronchospasm, with or without associated
hypotension or Ivpertension) were expenenced by 27% of Rihman-treated patients following their
first infusion, compared to 19% of placebo-treated patients recerving therr first placebo infusion.
The incidence of these acute infision reactions following the: second infision of Rituan or placebo
decreased to 9% and 11%, respectively. Serious acute infusion reactions were experienced by <1%
of patients in either treatment group. Acute nfiision reactions required dose modification (stopping,
slowing, or mterruption of the infusion) m 10% and 2% of pahalts recerving nfwamab or placebo,

respectively, after the first course. The proportion of im periencing acute infusion reactions
decreased with subsequent courses of R.mmn The a stration of mtravenous ghicocorticoids
priof to Rifuxan mfusions reduced the incidence and severity of such reactions, however, there was
no clear benefit from the admuinistration of oral glucocorticouds for the prevention of acute infusion
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reactions. Patients in climcal studies also recerved antiustanunes and acetanunophen prior to
Rituan infisions.
Infections

In the peoled. placebo-controlled studies, 39% of patients in the Fituxan group expenenced an
mfection of any type compared to 34% of patients m the placebo group. The most common
infections were nasopharyngitis, upper respiraiory tract nfections. unnary tract infections,
bronchitis, and simsitis.

The meidence of semous mfections was 2% in the Fituxan-treated patients and 1% in the placebo

oup.

Fllljpﬂm experience with Rituxan m 2578 FA patients, the rate of serious nfections was 4.31 per
100 patiend years. The most common senous mfections (=0.5%) were pnevmonia or lower
respiratory tract infections, cellulifis and urnary tract infections Fatal serious infections included
pnewmona, sepsis and colitis. Rates of senous infection remamed stable in patients recerving
suhseqﬁml courses. In 1835 Rifan-treated RA patients with active disease, subsequent treatment
with a biologic DMARD, the majonity of which were TINF antagonists, did not appear to increase the
rate of senious infaction. Thirteen serions infections were observed i 136.1 patient years (6.99 per
100 patient vears) prior to exposure and 10 were observed i 182 3 patient years (3.49 per

100 patiend years) after exposure.

Cardiac Adverse Reactions

In the peoled. placebo-contralled studies, the propartion of patients with serious cardiovascular
reactions was 1.7% and 1.3% in the Rifuxan and placebo treatment groups, respectively. Three
cardiovascular deaths occurred during the double-blind period cf the RA studies including all
nifwxamab 1egimens (3/769=0.4%) as compared to none m the placebo treatment group (0/389).

In the experience with Fituwxan in 2578 RA patients, the rate of serious cardiac reactions was
1.93 per 100 patient years. The rate of niyocardial infarction (MI) was 0.56 per 100 patient years
(28 events in 26 patients), which is consistent with MI rates in the general RA population. These
rates did not increase over three courses of Rituman.

Since patients with A are at increased risk for cardiovascular events compared with the general
population. patients with RA should be monutored throughout the infusion and Rituxan should be
discontinued in the event of a serious or life-threatening cardiac event.

Hypophosphatemia and nyperricemia

In the pooled. placebo-controlled studies, newly-occumng hj,!)?hﬂqrhﬂmia («2.0 mp/dl) was
observed m 12% (67/540) of patients on Ratuxan versus 10% (39/398) of patients on placebo.
Hypophosphatenia was more common in patients who received corticosteroids. Newly-occurming
h}::pﬁmi:emia (=10 mg/dl) was observed m 1.5% (8/540) of patients on Rituxan wmmyﬂ 3%
(1/398) of patients on placebo.

In the experience with Fitian in RA patients, newly-occumng hypophosphatemua was observed
in 21% (528/2570) of patients and newly-occurring hyperuricemia was observed in 2% (56/2570) of
patients mmmwwﬂmmmmimmhmmﬂmmmafmm and
was transient.

Remreatment in Parfents with RA

In the expenence with Fihan in RA patients, 2378 patients have been exposed to Fatuxan and
have recemved up to 10 courses of Fihuxan in RA chmcal trials, wath 1390, 1043, and 425 patients
having recerved at least two, three, and four courses, respectively. Most of the patients who received
additional courses did so 24 weeks or more after the previous course and none were retreated sooner
than 16 weeks. The rates and types of adverse reactions reported for subsequent courses of Rituxan
were sinular to rates and types seen for a single course of Rituxan
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In RA Study 2, where all patients initially received Rituxan, the safety profile of patients who
were retreated with Fifuxan was similar to those who were retreated with placebo [Ses Clinical
Studies (14.6), and Dasage and Administation (2.5)].

6.3  Clinical Trials Experience in Granulomatosis with Polyangiitis (GPA) (Wegener's
Granulomatosis) and Microscopic Polyangiitis (MPA)

Because climical trials are conducted under widely varying conditions, adverse reaction rates
observed in 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.

The data presented below reflect the expenience m 197 patients with GPA and MPA treated with
Bitxan or cyclophosphanude in a single confrolled study, which was conducted in two phases: a
6 month randomized double-blind double-dunmyy, active-controlled renussion mduction phase and
an additional 12 month remission maintenance phase. In the 6-month remission induction :
197 patients with GPA and MPA. were randonuzed to either Rifwxan 375 mg/ m® once weekly for
4 weeks plus glucocorticoids, or oral cyclophosphanude 2 mg'kg daily (adjusted for renal fimction,
white blood cell count, and other factors) plus glucocorticoids fo mnduce renussion. Cnce remission
was achieved or at the end of the 6 month remission mduction period. the cyclophosphamide group
received azathiopnne to maintam remussion. The Ratuxan group did not receive additional therapy
to mamtam remussion. The primary anatysis was at the end of the 6 month remussion induction
peniod and the safety remlrsforﬂnspmndmdmnbedbelm

Adverse reactions presented below in Table 3 were adverse events which occurred at a rate of
greater than or equal to 10% in the Ratuxan group. This table reflects experience in 99 GPA and
MPA patients treated with Rituwxan, with a total of 47,6 patient-years of observation and 98 GPA and
IMPA patients treated with cyclophosphamude, with a fotal of 47.0 patient-years of observation.
Infection was the most common category of adverse events reported (47.62%) and is discussed
below.
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Table 3
Incidence of All Adverse Reactions
Occuming m = 10% of Fituxan-treated GPA and MPA
Patients in the Clinical Study Up to Mouth 6*

Freferred Term Finman Cyclophospharmide
H=b0 N=08
o {%) %)
Mansea 18 (18%) 20 (200:)
Diarrhuea 17 (17%) 12 (12%)
Headache 17(17%) 19 (19%)
Muscle spasms 17 (17%) 15 (15%)
Anenis 16 {16%) 20 (20%)
Peripheral edema 16 (18%) 6 (5%)
Insomunia 14 (19%%) 12(12%)
Arthralgia 13 {13%) 0 (9%a)
Couigh 13 (13%) 1E(11%)
Fatigue 13 (13%) 21 (21%)
Incrensed ALT 13 (13%) 15 (15%)
Hyperension 12 (12%) 5 (5%)
Epistaxic 11 {11%) 6 (6%)
Drvspmea 10 {10%8) 11 (11%)
Leukopenia 10 (10%) 26 (27%)
Rash 10(10%) 17(17%%)

*The study design allowed for crossover or treatment by best medical
Jndgment, and 12 patients 1o each weatment group eceived A second
therapy during the & month soudy period

Infitsion Reactions

Infusion-related reactions in the active-controlled, double-blind study were defined as any adverse
event occurming within 24 hours of an infision and considered to be mfusion-related by
investigators. Among the 99 patients treated with Rituxan, 1% experienced at least one infision
related reaction, compared with 11% of the 98 patients in the cyclophosphamide group.
Infusion-related reactions included cytokine release syndrome, flushing, throat imtation. and tremor.
In the Rituxan group, the proportion of patients expenencing an mfusion related reaction was 12%,
5%, 4%, and 1% followmng the first, second, third and fourth infisions, respectively. Patents were
pre-medicated with antihistamine and acetaminophen before each Fatuxan infusion and were on
background oral corticostercids which may have nutigated or masked an infusion reaction; however,
there 1s msufficient evidence to determine whether premedication diminiches the frequency or
seventy of infusion reactions.
Infections

In the active-controlled. double-blind study. 62% (61/99) of patients in the Rituxan group

an mfection of any type compared to 47% (46/98) patients in the cyclophosphanude

group by Month 6. The most common imfections m the Rifuxan group were upper respiratery tract
infections, urinary tract mnfections, and herpes zoster.
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The incidence of senous mfections was 11% m the Rituxan-treated patients and 10% in the
cyclophosphamide treated patients, with rates of approximately 25 and 28 per 100 patient-years,
respectively. The most common senous infection was poeumonia.

Hypogammaglobulinemia

Hypogammaglobulinenma (IgA. IgG or IgM below the lower linut of normal) has been observed in
patients with GPA and MPA treated with Rituxan At 6 months, in the Fituxan group,

27%, 38% and 51% of patients with normal mmmmoglobulin levels at baseline, had low [gA, IgG
and IgM levels, respectively compared to 25%, 50% and 46% m the cyclophosphamide group.
Remeatment in Patients with GPA and MPA

In the active-controlled, double-blind study, subsequent courses of Rituxan were allowed for
patients experiencing a relapse of disease. The lnuted data preclude any conclusions regarding the
safety of subsequent courses of Fituxan with GPA and MPA [See Dosage and Administration (2.6),
and Wamings and Precaurions (3.14)].

64  Immunogenicity

As with all therapeutic proteins, there is a potential for immmmogemicity. The observed mcidence

of antibody (inchuding neutralizing antibody) positivity in an assay 1s highly dependent on several

factors including assay sensitivity and specificity, assay methodology, sample handling, timing of
sample collection, concomitant medications, and underlying disease. For these reasons, compansen

of the incidence of antibodies to Rituxan wath the mcidence of antibodies to other products may be
misleading.

Using an ELISA assay. anti-human anfi-chimeric antibody (HACA) was detected in 4 of
356 (1.1%) patients with low-grade or follicular WHL receiving single-agent Ritixan  Three of the
four patients had an objective clinical re !

A total of 273/2578 (11%) patients with RA tested positive for HACA at any time after receiving
Ritwean. HACA positivity was not associated with increased infussion reactions or other adverse
reactions. Upon further treatment, the propartions of patients with infusion reactions were similar
between HACA positive and negative patients, and most reactions were muld to moderate. Four
HACA positive patients had serious infusion reactions, and the temporal relationship between
HACA positivity and mfuusion reaction was vanable.

A total of 23/00 (23%) Pituxan-treated patients with GPA and MPA tested positive for HACA by
18 months. The clinical relevance of HACA formation in Rifuxan-treated patients is unclear.

6.5  Postmarketing Experience

Because these reactions are reported vohmtarily from a population of uncertain size, it is not
always possible to reliably estumate their frequency or establish a cansal relationship to drug
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) frequency of reporting. or (3) strength of causal
connection to Rifxan.

+  Hematologic: prolonged pancytopema, marrow hypoplasia, Grade 3-4 prolonged or late-onset
neutropena, hyperviscosity syndrome in Waldenstrom 's macroglobulmenua, prolonged
hypoganmaglobulinemma [See Warnings and Precautions 15.6/],

*  Cardiac: fatal cardiac faulure.

*  Immmme/Autommmme Events: uvertis, opiic neurins, systenuc vascuhinns, pleurits, hipus-like
syndrome, serum sickness, polyarticular arthitis, and vasculitis with rash

+  Infection: viral infections, including progressive multifocal leukoencephalopathy (PML),
mcrease n fatal mfections m HIV-associated lymphoma, and a reported increased incidence
of Grade 3 and 4 infections [See Warnings and Precantions (5.6/].

Neoplasia: disease progression of Kaposi's sarcoma.

Sk severe nmcocutaneous reactions.

Gastrointestinal: bowel obstruction and perforation.

Pulmonary: fatal bronchiolitis obliterans and fatal interstifial lung disease.
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= Nervous system: Posterior Reversible Encephalopathy Syndrome (PRES) / Reversible
Postenior Leukoencephalopathy Syndrome (RPLS).
7 DRUG INTERACTIONS
Formal drug interaction studies have not been performed with Rituxan. In patients with CLL,
Rituxan did not alter systemic exposure to fludarabine or cyclophosphamide. In clinical trials of
patients with RA, conconutant administration of methotrexate or cyclophosphamide did not alter the
phamuacokinetics of nhwomab,

8 USE IN SPECTFIC POPULATIONS
81  Pregnancy

Pregnancy Category C

Risk Summary

There are no adequate and well-controlled studies of ntwamab in pregnant women. Women of
childbearing potential should use effective confraception while receiving Fituxan and for 12 months
following treatment. Fitwean should be used dunng pregnancy only if the potential benefit justfies
the potential risk to the fetus
Human data

Postmarketing data indicate that B-cell lymphocytopenua generally lasting less than sx months
can occur In infants exposed to nhoximab m-utero. Rituximab was detected postnatally in the semum
of infants exposed in-uterc.
d"ﬂﬂ o fetal developmental stud ‘ormed lgus monk

0- toxici Y was on 5.
P:fgnalﬂ%h mcavezp nifwxmab via Eﬁ: mt:aveuo?ﬁlf route &Lmugprmmwgmgm geu?-;ls
period: post-cottum days 20 through 50). Finmimab was administered as loading doses on
postcortum (PC) Days 20, 21 and 22, at 15, 375 or 75 mg'kg/day. and then weekly on PC Days 29,
36, 43 and 50, at 20, 50 or 100 mgkg/'week. The 100 mgkg/week dose resulted in 80% of the
exposure (based on AUC) of those achieved following a dose of 2 grams in humans. Rifuximab
crosses the monkey placenta. Exposed offspring did not exhibit any teratogenic effects but did have
decreased lvmphmd tissue B cells.

A subsequent pre-and postnatal reproductive toxicity study in cynomolgus monkeys was
completed to assess developmental effects including the recovery of B cells and immune fimction in
infants exposed to rituximab in utero, Animals were treated with a loading dose of 0, 15, or 7

mg'kg every day for 3 days, followed by weekly dosing with 0, 20, or 100 mg'kg dose. Subsets of

emant females were treated from PC Day 20 through postpartum Day ?E PC Da} 76 through PC
ay 134, and from PC Day 132 through delivery and postpartum Day 38. Regardless of the timing
of treatment, decreased B cells and immunosuppression were noted in the offspring of nhwamab-
treated pregnant ammals. The B-cell counts refurned to normal levels, and immmologic fimction
was restored withm § months postpartum.
8.3  Nursing Mothers

It 15 not known whether Fatvean 1s secreted mto human mulk. However, Fituxan 15 secreted in the
mulk of lactating cynomolgus monkeys, and [gG 15 excreted m buman milk. Published data suggest
that antibodies in breast nulk do not enter the neonatal and infant cireulations in substantial amounts,
The vnknown risks to the mfant from oral mgestion of Finman should be weighed against the known
benefits of breastfeeding.

84  Pediamic Use

FDA has not required pediaric studies in polyarficular juvenile idiopathic arthritis (PTLA) patients
ages 0 to 16 due to concems regarding the potential for prolonged immunosuppression as a result of
B-cell depletion in the developing juvemle mnmme system. Hypogammaglobulinemia has been
observed in padiatric patients treated with Rituxan,

The safety and effectiveness of Rituxan m pediatnic patients have not been established.
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8.5  Geriatric Use
Diffuse Lavge B-Cell NHL

Among patients with DLBCL evaluated in three randonuzed active-controlled trials, 927 patients
received Finuan in combination with chemotherapy. Of these, 396 (43%) were age 63 or greater
and 123 (13%) were age 75 or greater. No overall differences in effectiveness were observed
between these patients and younger patients, Cardiac adverse reactions, mostly supraventmcular
arthythmies. occurred more frequently among elderly patients. Serous pulmonary adverse reactions
were also more common among the elderly, including preumonia and poeumonitis.

Low-Grads or Follicular Nen-Hodgkin’s Lyniphoma

Patients with previously untreated follicular NHL evaluated in Study 5 were randonmzed to
Rifizcan as single-agent maintenance therapy (n=503) or observation (n=513) after achieving a
response to Fanuxan in combination with chemotherapy. Of these, 123 (24%) patients in the Fahuxan
arm 'were age 63 or older. No overall differences in safety or effectiveness were observed between
these patients and younger patients. Other clinical studies of Fituxan in low-grade or follicular,
CD20-postive, B-cell NHL did not meclude sufficient mumbers of patients aged 65 and over to
determune whether they respond differently from younger subjects.

Chronic Lymphocytic Leukemia

Among patients with CLL evaluated i two randomized active-controlled trials, 243 of
676 Patuxan-treated patients (36%) were 65 years of age or older, of these, 100 Rituxan-treated
patients (13%) were 70 vears of age or older,

In expleratory analyses defined by age, thue was no observed benefit from the addition of
Emu:anmﬂudmbmeandqfdnp tients 70 years of age or older in Study 11 or
n Study 12; there was also no observed bmefit from 1E addition of Fitwxan to fludarabine and
eyclophosphamide among patients 65 years of age or older in Sudy 12 [Sea Clinical Srudies (14.5)]
Patients 7( years or older received lower dose mtensity of fluderabine and cyclophosphamide

compared to younger patients, regardless of the addition of Ritwean. In Study 11, the dose intensity
of Fatuxan was similar in older and younger patients. however mn Study 12 older patients received a
lower dose intensity of Fituan.

The incidence of Grade 3 and 4 adverse reactions was higher among patients receiving R-FC who
were 70 years or older compared fo younger patients for nentrovenia [44% vs. 31% (3 7 11); 56%
va. 39% (Study 12)], febrile neutropenia [16% vs. 6% (Study 10)], anemua [5% vs. 2% (Study 11);
2% vs. 10% {Smd} 12)], thrombocytopenia [19% vs. 8% (Study 12)], panqrmpmm [Mavs. 2%
(Study 11} 7% vs. 2% (Study 12)] and infections [30% vs. 14% (Study 12)].

Rheumetoid Arthiris

Among the 2578 patients in global RA studies completed to date, 12% were 63-75 years old and

2% were 13 years old and older. The incidences of adverse reactions were similar between older and
ounger patients. The rates of serious adverse reactions, including serious infactions, malignancies,

irnd wdnﬁmdu events were higher in older patients.

Gramulomatosis with Polyangiitis (GPA) (Wegener's Granulomatasis) and Microscopic Folyangiitis

Of the 99 Fatuxan-treated GPA and MPA patients, 36 (36%) were 65 years old and over, while
8 (8%) were 73 years and over. No overall differences in efficacy were observed between patients
that were 65 vears old and over and vounger patisnts. The overall incidence and rate of all serions
adverse events was higher in patients 63 years old and over, The climical study did not include
sufficient mumbers of patients aged 65 and over to deternune waether they respond differently from
younger subjects.

10 OVERDOSAGE
There has been no expenence of overdosage with Fifuxan,
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11  DESCRIPTION
Rituxan: (ntuximab) i5 a genetically engmeered chimenc munnehuman menoclonal IeG, kappa
antibody directed agamst the CD20 mntigen. Fitmimab has an approxmate molecular weight of
145 kD, Rinwximab has a binding affinity for the CD20 antigen of approximately 8.0 nM.
Ratwximab is produced by mammalian cell (Chinese Hamster Ovary) suspension culture in a
nutrient medium contaning the antibiotic gentamicin. Gentanucin 15 not detectable m the final
product. Rituxan is a stenle. clear, colorless, preservative-free liquid concentrate for infravenous
admumstration. Fituxan 15 supphed at a concentration of 10 mg/mL m either 100 mg/10 mL or
500 mg/50 ml smgle-use vials. The product is formmlated in polysorbate 80 (0.7 mg/ml), sodium
chloride (9 mgmL), sodium citrate dibydrate (7.35 mg/mL), and Water for Injection. The pH 15 6.5.

11  CLINICAL PHARMACOLOGY
131 Mechanism of Action

Ritweimab iz a monoclonal anti that targets the CD20 sad on the surface of
pre-B and mature B lmhon'tes-b?.ld;m bmdmg;:u CD20, nmbﬁtﬁ B-cell lysis. Possible
mechamsms of cell lysis inchide complement dependent cytotoxcity (CDC) and antibody
cell mediated cytotoxicity (ADCC). The antibody induced apoptosis in the DHL 4 human B cell

ma cell line.

B cells are believed to play a role in the pathogenesis of rheumatoid arthntis (R.A) and associated
chronic synovitis. In this setting, B cells may be acting at nultiple sites m the
autommumme/ inflammatory process. meluding through production of rhevmatoid factor (FF) and
other autoantibodies, antigen presentation, T-cell activation, and/or proinflammatory cytokine

duction
ﬁi Pharmacodynamics
Non-Hodglkin s Lymphoma (NHL)

In‘slHL patients. admimstration of Rituxan resulted in depletion of circulating and tissue-based
B cells. r’ulm.g 166 patients in Study 1, circulating CD19-positive B cells were depleted within the
first three weeks with sustaimed depletion for up to 6 to 9 months post reatment m 83% of patients.
B-cell recovery began at approximately 6 months and median B-cell levels returned to normal by
12 months following completion of treatment.

There were sustamed and statistically significant reductions in both Igh and IgG serum levels
observed from 3 through 11 months following niftwamab administration; 14% of patients had IgM
and/or IgG serum levels below the nommal range
Rhevumatoid Arthrinis

In PA patents, treatment with Rituxan mduced depletion of penipheral B lymphocytes, with the
majonty of patients demonstrating near complete depletion (CD19 counts below the lower limit of
quantification, 20 cells/ul) within 2 weeks after receiving the first dose of Rituxan. The majority of

showed peripheral B-cell depletion for at least 6 months. A small proportion of patients
(~4%) had prolonged peripheral B-cell depletion lasting more than 3 years after a smgle course of
treatment,

Total sequm mnmmoglobulin levels, Iehd, IgG, and IgA were reduced at § months with the
greatest change observed in IsM. At Week 24 of the first course of Rituxan treatment, small
proportions of patients experienced decreases m IgM (10%). IeG (2.8%), and IgA (0.8%) levels
below the lower linut of normal (LLN). In the expenence with Rituxan in RA patients durng
repeated Rifuxan treatment, 73.3%, 3.5%, and 0.5% of patients expenenced decreases in IgM_ IgG,
and IgA concentrations below LLN at any time after recerving Rituxan, respectively. The cliucal
mnf:qmmes of decreases in immunoglobulin levels in RA patients treated with Rituxan are
unclear

Treatment with rifuximab in patients with BA was associated with reduction of certan biolog
markers of mflanmation such as mterleukn-6 (IL-6), C-reactive protein (CRP), serum anyloi
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protein (SAA), 5100 AB/S100 A9 heterodimer complex (5100 A8/9), anti-citrullinated peptide
(anti-CCP), and RF.

Gramulomatosis with Polyangiitis (GPA) (Wegener s Granulomatosis) and Microscopic Polyangiitis
In GPA and MPA patients, peripheral blood CD19 B-cells depleted to less than 10 cells/ul

following the first two infusions of Rituxan, and remained at that level in most (84%:) patients

through Month 6. By Month 12, the majority of patients (81%) showed signs of B-cell return with

counts = 1( cells/ul.. By Month 18, most patents (87%) had counts =10 cells/ul..

12.3  Pharmacokinefics

Nen-Hodgrin s Lymphoma (NHL)

Pharmacokinetics were characterized in 203 WHL patients receiving 375 mg/m” Ritcan weekly
by intravenous infusion for 4 doses. Rituximab was detectable in the senm of patients 3 to
6 months after completion of treatment.

The pharmacokinetic profile of nifwdmab when administered as 6 infusions of 375 mg/m* in
combmation with 6 cycles of CHOP chemotherapy was similar to that seen with ntuximab alone.

Based on a population pharmacokinetic analyuis of data from 298 WHL pafients who received
nifuximab once weekly or once eve? ' three weeks, the estimated median terminal elimination
half-life was 22 days (range, 6.1 to 32 days) Patients with higher CD19-positive cell counts or
larger measurable tumor lesions at pretreatment had a higher clearance. However, dose adjustment
for pretreamment CD19 count or size of tumor lesion 15 not necessary. Age and gender had no effect
on the phanmacokinetics of ninmimab,

Pharmacok inetics were characterized in 21 patients with CLL receiving nituximab according to the
recommended dose and schedule. The esimated median termumal half-life of nhoomab was 32 days
(range, 14 to 62 days).

Rheumatoid Arthritis

Following administration of 2 doses of Rituxan in patients with RA, the mean ( = 5D % CV)
concentrations after the first infision (Coax first) and second mfnsion (Cmax second) were
157 ( = 46; 29%) and 183 ( = 55; 30%) meg/mL, and 318 ( = 8¢; 27%) and 381 ( = 98; 26%)
meg/ml for the 2 x 500 mg and 2 « 1000 mg doses, respectively.

Based oa a population pharmacokinetic analysis of data from 2005 RA patients who received
Fauan, the estimated clearance of ntuamab was 0.333 Liday; volume of distnbution was 3.1 L and
mean termunal elimmation half-life was 18.0 days (range, 5.17 t0 77.5 days). Age, weight and
gender hac no effect on the pharmacokinetics o% ntamab in BA patients,

Gramulomatasis with Polyangiitis (GPA) (Wegener's Granulomatosis) and Microscopic Polyangiitis

Based o the pnpulaunu phamamknrnc anal}'m of data in 37 GPA and MPA patients who
received 375 mg/m’® nitwsimab once weekly by intravenous infision for four weeks, the estimated
median terunal elimnation half-bfe was 23 days (range, 9 to 49 days). Fihoamab mean clearance
and volume of distribution were 0. 312 L'day (range, 0.115 to (.728 Liday) and 4.50 L (range, 2.21
to 7.52 L) respectively. Male patients and patients with lugher BSA or positive HACA levels have
higher clearance. However, further dose adjustment based on gender or HACA status is not
necessary.

"The pharmacokinetics of nfuximab have not been studied in cluldren and adelescents. No formal
studies were conducted to examine the effects of either renal or hepatic impairment on the
pharmacokinetics of nhmxmab.

13 NONCLINICAL TOXICOLOGY
131 Carcinogenesis, Mutagenesis, Impairment of Fertility

No long-term ammal studies have been performed to establish the carcinogemc or mutagenic
potential of Rifuxan or to determune potential effects on fertility m males or females.
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14  CLINICAL STUDIES
141 Relapsed or Refractory, Low-Grade or Follicular, CD20-Positive, B-Cell NHL

The safety and effectiveness of Rituxan in relapsed, refractory CD20+ NHL were demonstrated in
3 single-arm studies enrolling 296 patients.

Study 1

A nulticenter, spen-label, single-arm study was conducted in 166 patients with relapsed or
refractory, low-gnde or follicular, B-cell NHL who received 375 mg/m’ of Rituxan given as an
mfravenons mfusion weekly for 4 doses. Patients with tumor masses » 10 cm or with
= 5000 lymphocyes/ul in the penipheral blood were excluded from the study.

Results are swumanzed m Table 4. The median time to onset of response was 50 days
Disease-related sims and symptoms (ncluding B-symptoms) resolved in 64% (25/39) of those
patients with such symptoms at study entry.

Stuady 2

In a nmilticenter, single-arm siudy, 37 patients with relapsed or refractory, low-grade WHL
received 375 mg/m’ of Rituxan weekly for 8 doses. Results are summarized in Table 4.

Study 3

In a multicenter, single-arm study, 60 patients received 373 mg/m’ of Rifuxan weekly for 4 doses.
All patients hiad relapsed or refractory, low-grade or follicular, B-cell NHL and had achieved an
objective climcal response to Ritvxan admumstered 3.8-33.6 months (median 14.5 months) prior to
rereatment with Binuxan  Of these 60 patients, 3 received more than one addiional course of
Rituean. Results are summarized i Table 4.

Bulky Disease

In pooled data from studies 1 and 3. 39 patients with bulky {siug]; lesion == 10 em in diameter) and
relapsed or refractory, low-grade NHL received Rituxan 375 mg/m’ weekly for 4 doses. Results are

summanzed m Table 4,
_ Table 4 | _
Summary of Ritwean Efficacy Data by Schedule and Clinical Setting
' ' " Gudvlamd
Study 3 Study 3
study 1 5 2 Bulky disease, Eeteatmens,
'l!.tezg}j.'x-# Wﬁx& Weekly: 4 Weeklyx 4
H=166 W=37 HN=39" W=60
Orverall Response Fate 4% 5T kl 38%
Complete Fesponse Bate i 14% k) 1%
Median Darstion of Fesponss™ = 112 134 69 15.0
. [1.9 1o 42.1+] [2.5 to 36.5+] [2B 10 25.0+] [3.0t0 25.1+]
(Months) [Fange]
" Six of these patents are inchided in the first colomn. Thus, data from 296 mbent-to-frest patients are provided in
this table.

" Kaplan-Mater projected with obsarved rmge.
% indicates A0 DOFOME TESPONIE
" Dnaration of response: interval from the onset of response o disesss progression.

14.2  Previously Untreated, Low-Grade or Follicular, CD20-Positive, B-Cell NHL
The safety and effectiveness of Fituxan in previously unireated, low-grade or follicular, CD20+
INHL were demonsirated in 3 randomized. confrolled trials enrolling 1,662 patients.
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Study 4

A total of 322 patients with previously untreated follicular NHL were randomized (1-1) to receive
rg to ﬂght 3-week cycles of CVP chemotherapy alone (CVF) or in combination with Rifuxan
375 mg/m’ on Day | of each cycle (R-CVP) in an open-label, multicenter study. The main outcome
measure of the study was progression-free survival (PF5) defined as the time from randomization to
the first of progression, relapse, or death

Twenty-six percent of the study population was =60 years of age, 99% had Stage III or IV disease,
and 50% had an Intemational Prognostic Index (TPI) score =2, The results for PES as determined by
a blinded, independent assessment of progression are presented in Table 5. The point estimates may
be influenced by the presence of informative censoring. The PFS results based on mvestigator
assessment of progression were simular to those obtamed by the mdependent review assessment.

Table 5
Efficacy Results in Study 4
Study Ann
R-CVP cve
K=1a2 k=160
Median PES (years)’ 24 14
Hazard ratio (05%: CI)" 044 (028, 0.45)

* po 00001, wo-sided smratified log-rank st
" Estimates of Cox regression soanified by center,

Study 3

An open-label, multicenter, randomized (1:1) study was conducted in 1,018 patients with
previously imtreated follicular NHL who achoeved a response (CR. or PR) to Rifuxan in combimation
with chemotherapy. Patients were randomized to Rituxan as single-agent maintenance therapy.

375 mg/m’ every 8 weeks for up to 12 doses or to observation. Fitwean was mitiated at 8 weeks
followmng completion of chemotherapy. The main outcome measure of the study was
progression-free survival (PFS), defined as the time from randomization in the
mainfenance/observation phase fo progression, relapse, or death, as determined by independent
Teview.

Of the randomized patients, 40% were =60 years of age, 70% had Stage IV disease, 96% had
ECOG performance status (PS) 0-1, and 42% had FLIPI scores of 3-5. Pnior to rm:ldnmizatiuntu
mamtenance therapy, patients had recerved R-CHOP (75%), R-CVP (22%), or R-FCM (3%); 7
had a complete or unconfinned complete response and 28% had a partial response.

PFS was longer in patients randomized to Fitwxan as single agent mamtenance therapy (HE: 0.54,
95% CL. 0.42, 0.70). The PFS results based on investigator assessment of progression were simular
to those obtaned by the independent review assessment.
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Fizure 1
Kaplan-Meer Plot of IRC Assessed PFS
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Study 6

A total of 322 patients with previously vntreated low-grade, B-cell NHL who did not progress
afier 6 or 8 cycles of CVP chemotherapy were enrolled m an open-label, nmiticenter, mndonuzed
trial Patients were mndomized (1:1) to receive Ritman, 375 meg/m’ infravenous infusion, cnce
weekly for 4 doses every 6 months for up to 16 doses or no further therapeutic infervention  The
main outcome measure of the study was progression-free survival defined as the time from
randomizahon to progression, relapse, or death. Thirty-seven percent of the study population was
»00 vears of age, 99% had Stage III or IV disease, and 63% had an IPT score 2.

There was a reduction in the nsk of progression, relapse, or death (hazard ratio estimate in the
range of 0.36 to 0.49) for patients randomized to Ritwean a5 compared to those who received no
additional treatment.

14.3  Diffuse Large B-Cell NHL (DLBCL)

The safety and effectiveness of Rituxan were evaluated i three randonuzed, active-controlled,
open-label, multicenter studies with a collecive enrollment of 1854 patients. Patients with
previgusly imireated diffiise large B-cell NHL received Finman i combination with
cyclophosphamide, doxorubicin, vinenistine, and predmisone (CHOP) or other anthracycline-based
chemotherapy regimens.

Stugy 7
A total of 632 patients age » 60 years with DI BCL (ineluding primary mediastinal B-cell
E,mphoma) were randomized ina 11 ratio to treatment with CHOP or E-CHOP. Patients received

or 8 cycles of CHOP, each cycle lasting 21 days. All patients in the R-CHOP arm received 4 doses
of Ritvan 375 mg/m* on Days -7 and -3 (prior to Cycle 1) and 48-72 hours prior to Cycles 3 and
5. Patients who received 8 cycles of CHOP also received Finman prior to Cycle 7. The mam
outcome measure of the study was progression-free survival, defined as the time from randomization
to the first of progression, relapse, or death Responding patients underwent a second randomization
to receive Rituxan or no further therapy.

Among all enrolled patients, 62% had centrally confirmed DLBCT hustology, 73% had
Stage III-IV disease, 56% had IPI scores = 2, 86% had ECOG performance status of < 2, 57% had
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elevated LDH levels, and 30% had two or more extranodal disease sitss involved  Efficacy results
are presented in Table 6. These results reflect a stahstical approach which allows for an evaluahon
of Fatuxan admumistered in the induction setting that excludes any potential impact of Fituxan given
after the second rndonuzation

Analysis of results after the second randomization in Study 7 demonstrates that for patients
randonuzed to F-CHOP, additional Rifuxan exposure beyond induction was not associated with
further improvements in progression-free survival or overall survival.

Study &

A total of 399 patients with DLBCL, age = 60 years, were randomzed in a 1:1 mgo to receive
CHOP or R-CHCP. All patients received up o eight 3-week cycles of CHOP mduction; patients
the R-CHOP arm received Rituxan 375 mg/'m® on Day 1 of each cycle. The main outcome measure
of the study was event-free survival, defined as the time from randomization to relapse, progression,
change in therapy, or death from any cause. Among all enrolled patients, $0% had Stage III or [V
disease, 60% of patients had an age-adjusted IPT = 2, 80% had ECOG performance status scores

< 1, 66% had elevated LDH levels, and 32% had extranodal mvolvement in at least two sites.
Efﬁ.l:r-.u:j-r results are presented in Table 6.
Study 9

A total of 823 patients with DLBCL. aged 18-60 years, were randomized in a 1:1 ratio to receive
an anthracycline-containing chemotherapy regimen alone or in combization with Rituxan. The main
outcome measure of the sudy was time to freatment fahire, defined as tfime from rndomization to
the earliest of progressive disease, failure to achieve a complete response, relapse, or death. Among
all enrolled patierts, 28% had Stage ITI-IV disease, 100% had IPI scores of = 1. 99% had ECOG
performance status of < 2. 29% had elevated LDH levels, 49% had bulky disease, and 34% had
extranodal mvolvement. Efficacy results are presented m Table 6.

Table 6
Efficacy Fesults in Studies 7, 8, and 9
Smady 7 Stady 8 Smdy ©
(n=630 (m=300) {n=823)
R—CHGP CHOD BLHOD CHOP BElhems  Chemo
ngre ssacm—ﬁae marwaal Event-fres survival Time to weatment faihre
Main oucome {years) (wears) (years)
Madian of main ousoms il 16 29 11 NE NE'
TESHIER
Hazard rati” 0.60° 0.0 045
Orverall survival at 2 years T4%: 63% 60 5E% Q5% B
Hazard rasie’ o7 068 0.4

* Sismificant at p 0,05, 2-idad
* WE =Not relisbly estimable.

* Eaplan-Meisr estimates,

* B-CHOP vs. CHOP.

In Study 8, overall survival estumates at 5 years were 58% vs. 46% for R-CHOP and CHOP.
respectively.
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14.4 Ninetv-Minute Infusions in Previously Untreated Follicular NHL and DLBCL

In Study 10, a total of 363 patients with previcusly untreated follicular NHL (p=113) or DLBCL
(1=250) were evaluated in a prospective, open-label, multi-center, single-arm trial for the safeh of
90-munute ntwximab mfusions. Patients with follacular NHL received rifuximab 373 mg/m’ phis
CVP chemotherapy. Patients with DLBCL received ritwdmab 375 mg/m” plus CHOP
chemotherapy. Patients with clinically significant cardiovascular disease were excluded from the
study. Patients were eligible for a 90-minute infuasion at Cycle 2 if they did not experience a Gmde
34 mfiusion-related adverse event with Cycle 1 and had a cireulating lymphoeyte coumt - - 5000/’
before Cycle 2. All patients were pre-medicated with acetaminophen and an antihistamme and
received the glucocorticoid component of their chemotherapy prior to Ritmxan infusion. The main
outcome measwre was the development of Grade 3-4 infusion-related reactions on the day of, or day
after, the 90-minute infusion at Cycle 2 [See Adverse Reactions (6.1]].

Eligible patients received their Cycle 2 ntuximiab infusion over 90 numutes as follows: 20% of the
total dose given in the first 30 munutes and the remaming 80% of the total dose given over the next
60 minutes [See Dosage and Administration (2.13). Patients who tolerated the 90-mumute nfuximab
infusion at Cyele 2 continued to receive subsequent ntuximab mfitsions at the 90-minute infusion
rate for the remainder of the treatment regumen (through Cycle 6 or Cycle 8).

The incidence of Grade 3-4 mfision-related reactions at Cycle 2 was 1.1% (93% CI [0.3%, 2.8%])
among all patients, 3.5% (95% CT [1.0%, 8.8%]) for those patients treated with R-CVF, and 0.0%
(95% CI[0.0%, 1.5%]) for those patients treafed with R-CHOP. For Cycles 2-8, the incidence of
Grade 34 infusion-related reactions was 2 8% (95% C1 [1.3%, 5.0%]). No acute fatal infusion
related reactions were observed.

145 Chronic Lymphocytic Leukemia (CLL)

The safety and effectiveness of Fituxan were evaluated in two randomized (1:1) mulficenter
open-label studies comparing FC alone or in combination with Rituxan for up to 6 cycles in patients
with previously untreated CLL [E:tudy 11 (n=817)] or previously treated CLL [Siudv 12 (n=552)].
Patients received fludarabine 25 mg/m’/day and cyclophosphamide 250 mg/m®/day on days 1, 2 and
3 of each cycle, with or without Fihan. In both studies, seventy-one pemml of CLL patients
received 6 cycles and 90% received at least 3 cycles of Rituxan-based

In Study 11, 30% of patients were 63 years or older, 31% were Binet stage C 45% had
B symptoms, morethangﬂf“mhadECDGperﬁurmmcestm{PS ) 0-1, 74% were male, and 100%
were White. In Study 12, 44% of patients were 63 years or older, 28% had B symptoms, 82%
received a prior alkvlating drug, 18% recerved praor fludarabine, 100% had ECOG PS 0-1. 67%
were male and 98% were White.

The main outcome measure in both studies was progression-free survival (PFS), defined as the
time from randomization to progression, relapse, or death, as determined by investigators (Study 11)
or an independent review commuttee (Study 12). The mvestigator assessed results m Study 12 were
: e of those obtaimed by the independent review committee. Efficacy results are presented in
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Table 7
Efficacy Fesults in Studies 11 and 12
Smady 11* Study 12*
{(Previcusly uutrented) (Previowsly meated)
R-FC BC BFC FC
N=408 HM=408 N=1T4 WN=174
Median PFS (monthc) 308 315 26.7 217
Hazard mtio (75 CT) 0.56 (0.43,0.71) 0.76 (0.6, 0.949)
Pvalue (Log-Fank test) «0.01 0.02
Responee rate B8 T3% §4% 45%
(854 CT) (82, B%) (68, 77 (48, 600 (37, 51)

“As defined in 1008 Mational Cancer Insfimate Working Group suidelinas,

Across both studies, 243 of 676 Fituxan-treated patients (36%) were 65 years nfaﬁor older and

100 Patuxan-treated patients (15%) were 70 vears of age or older. The results of exp

analyses in elderly patients are presented in Table 8.

atory subset

Table §
Efficacy Results in Stucies 11 and 12 m Subgroups Defined by Age®
Stady 11 Study 12
Munberof Hazard Rato for  Numberof Hazard Eatio for PFS

Age subgroup Patients FFS (95%CT) Patents (95% CT)
Age < 65 ym 57 0.52 (039, 0.70) 313 0.61 (0.45, 0.84)
Age -85y 45 0.82 (038 099 233 0.99 (0,70, 1.40)
Age = T0 v 736 0,51 (0,38, 0.6T) 433 0,67 (0,51, 0.8T)
AgezT0yrs 8l 1.17 (0.51, 2.66) 108 122 (0.73, 2.04)
* From exploratory analyses.

14.6 Bhenmatoid Avthrigs (RA)

Reducing the Signs and Symptoms: Initial and Re-Treament Courses

The efficacy and safety of Fitvxan were evaluated in two randomized. double-blind,
placebo-controlled studies of adult patients wath moderately to severely active A who had a pnor
madequate re e to at least one inhibitor. Patients were 18 years of age or older, diagnosed
with active RA according to Amencan College of Rheumatology (ACE) mtena and had at least
8 swollen and 8 tender joints.

InRA Study 1, patients were randomized to receive either Rifuxan 2 < 1000 mg + MTX or
placebo+ MTX for 24 weeks. Further courses of Rituxan 2x 1000 mg+MTX were adnumstered in
an open label extension study at a frequency determumed by clinical evaluation, but no sconer than
16 weeks after the preceding course of Rituman. In addition to the infravenous premedication,
glucocorticords were admmstered orally on a tapening schedule from baseline through Day 14, The
proportions of patients achieving ACR EU 50, and 70 responses at Week 24 of the
placebo-controlled period are shown in Table 9.

In RA Study 2, all patients received the first course of Rifuxan 2 « 1000 mg + MTX. Patients who
expenenced ongomg disease activity were randomized to recerve a second course of either Ritwxan
2 % 1000 mg + MTX or placebo + MTX, the majonity between Weeks 24-28. The proportions of
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patients achieving ACE. 20, 50, and 70 responses at Wesk 24, before the re-treatment course, and at
Week 48, after retreatment, are shown in Table 9.

Table @
ACE Fesponses in Study 1 and Study 2 (Percent of Patients)
(Modified Intent-to-Treat Population)
Inadequate Fesponse to THF Antagonists
Study 1 Stady 2
24 Week Placebo-Conmolled Placebo-Conmolled Femeament
(Weak 24) {(Wesk 24 and Week 43)
Trestmant Treamment
Diifference Placebo + Binpoan < Difference
Placebo +  Rinman + {(Bitxan — MTX MIX (Pinpean -
MTX MTX Placeba) Femestmant Fepesment  Placebo)*™
Response =201 n=208 (05 CT Rasponse =157 n=31%8 {959 CT)
ACE20 ACR20
Week 24 18% 51% 3% Wesk 24 4% 45% HA
(2680, 41%)
Weak 48 45% 54% 11%
1%, 20%)
ACRSD ACESD
Week 24 s T 21% Week 24 M 29 HA
(15%, 27%)
Week 42 1% 29% e
(484, 13%)
ACETD ACET0
Week 24 1% 1 2% 11% Wesk 24 11% % HA
(M, 15%)
Weak 45 13% 14% 1%
(=5%, B%)

" In Sewdy 2 all patients recetved a firet courss of Fannean 2 x 1000 me Patients who expenrienced ongoins disaase
activity were randomized to receive a second course of sither Binecan 2 x 1000 mg + MTX or placebo + MTX ot ar
after Wesk 24

" Since all pamants received a first course of Pitaxan. no conparson betwesn Placebo + MTX and Rineen + MTX 12
made at Week 34

* For Smdy 1, weighved difference somtified by region (U3, rest of the wozld) and Rheunwtoid Factor (RF) stams
{positive = 20 TU/mL, negative « 20 [UVmL) at baseline; For Stady 2, weighted difference statified by BF status at
baselne and = 20% Igprovement from baseline m both STC and TIC at Week 24 (Yes o)

Improvement was also nofed for all components of ACE. response followmng treatment with
Rituxan, as shown in Table 10,
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Tahble 10
Components of ACR Response at Week 24 m Study 1
(Modified Intent-to-Treat Population)
Inadequaze Fesponse to THF Antsgonists .
Placebo+ MTX Ritusam + MTX
B (m=201) (n="208)
{median) Baseline Wk 24 Baseline Wk24
Tender Jomt Count 3.0 10 330 13.0
Swroflen Joint Connt 20.0 190 .0 3
Phrysician Global Assessment” 710 8.0 7.0 360
Patenr Global Assessmant® 73.0 68.0 L0 410
Pain’ 580 680 470 385
Diisability Index (HAQ)" 20 19 18 15
CRP (mz/dl) 14 15 16 0o

* Visual Anslogae Scale: O=hest, 100 =worst.
" Dhzability Index of the Health Assessment Questionnaire; O=best, 3=worst

The time course of ACE. 20 response for Study 1 15 shown in Figure 2. Although both freatment
gﬂ = received a brief course of intravenous and oral glucocorticoids, resulting in similar benefits at

'eek 4, lugher ACR. 20 responses were observed for the Bitman group by Week 8. A simular
proportion of patients achieved these responses through Week 24 after a smgle course of treatment
(2 infusions) with Finman. Similar patterns were demonstrated for ACE. 30 and 70 responses,
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Figure 2
Percent of Patients Achieving ACE. 20 Response by Vigit*
Study 1 (Inadequate Response to TNF Antagonists)

30

Percent ACR 20 Responders
=
1
1

Weeks
+-Placebo (n=201) -=-Rituxan 2x1000mg (n=298)

*The smme panents may not have reponded ot each fme paint

Radiographic Response

In BA Study 1, structural jomt damage was assessed radiographically and expressed as changes in
Genant-modified Total Sharp Score (T55) and its components, the erosion score (ES) and the joint
space namowing (J5N) score. Rituxan +MTX slowed the progression of structural damage
compared to placebo +MTX after 1 year as shown in Table 11.
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Table 11
Mean Radwograplic Change From Baselme to 104 Weeks
Inadeqate Response w THF Antsponists
Rinpan Treatment Differsnce
Parmmeter 11000 mg+MTX'  Placebo+MTH  (Placebo - RLTu:un:I 5% CI

q doria Fist ¥

55 0166 LT L1l {047, 1.75)

ES 0.4 119 0.75 032, 1.19)

TSN Score 012 058 0.38 {0.10, 0.63)
a Suing 5 i Year"

158 D48 1.4 —_ ==

ES 0.28 0.62 - —

JEM Score 0.20 042 — —

* Based on radiogmphic scoring following 104 weeks of observaton

" Parients received up to 2 vears of reamnent with Rinpem < MTX

* Patients receiving Placebo+ MTX Padents receiving Placebo+ MTX could have received rerestment with
Rinogan « MTX from Week 16 omward

InFA Srudy 1 and its open-label extension, 70% of patients initially randomized to Finman
+ MTX and 72% of patients nitially randomized to placebo + MTX were evaluated
radiographucally at Year 2. As shown in Table 11, progression of structural damage m Fituxan

+ MTX patients was further reduced m the second year of freatment.

Following 2 years of treatment with Rifuxan « MTX, 57% of patients had no progression of
stuctural damage. During the first year, 60% of Rituxan + MTX treated patients had no
progression, defmed as a change m TSS of zero or less compared to baseline, compared to 46% of
placebo + MTX treated patisnts. In their second vear of reatment with Ribeean + MITX. more
patients had no progression than in the first year (68% vs. 60%), and 87% of the Rituxan + MTX
treated patients who had no progression in the first vear also had no progression in the second year.
Lesser Efficacy of 300 1. 1000 mg Treament Cowrses for Radiographic Outcomes

RA Study 3 15 a randomized, double-blind, placebo-controlled study which evaluated the effect of
placebo + MTX compared to Finan 2 x 300 mg + MTX and Fatxan 2 » 1000 mg + MTX
treatment courses in MTX.-naive FA patients with moderately to severaly active disease. Pafients
received a first course of two mfusions of rituximab or placebo on Days 1 and 15. MTX was
imitiated at 7.5 mg'week and escalated up to 20 mg/week by Week & in all three reatment anms,
After a minmum of 24 weeks, patients with ongoing disease activity were eligible to receive

re-treatment with additional courses of their assimed reatment A fter one year of reatment, the
miwmmuf patients achieving ACR 20/50/70 responses were similar in both Ritwxan dose groups

were higher than in the placebo group. However, with respect to radiographic scores, only the
Ratuxan 1000 mg treatment group demonstrated a statistically significant reduction in TSS: a change
of 0.36 umts compared to 1.08 uits for the placebo group. a §7% reduction.
Physical Function Response
RA Study 4 15 a mndomuzed. double-blind, placebo-controlled stady m adult A patents with

moderately to severely active disease with inndequate response to MTX. Patients were randomized
to receive an mitial course of Fituxan 500 mg, Fituxan 1000 me, or placebo in addition to

background MTX.
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Phiysical function was assessed at Weeks 24 and 48 using the Health Assessment (uestionnaire
Disabulity Index (HAQ-DI). From baselme to Week 24, a greater proportion of Rifuxan-treated
patients had an mprovement m HAQ-DI of at least 0.22 (3 minimal clmseally important difference)
and a greater mean HAQ-DI improvement compared to placebo, as shown in Table 12. HAQ-DI
results for the Fituan 500 mg treatment group were similar to the Rifuxan 1000 mg treatment
E:hl.q:: however radiographic responses were not assessed (see Dosing Precaution in the

1pgraphic Responses section above). These improvements were maimtained at 48 weeks.

Table 12
Improvement from Baseline in Health Assessment
Questiommarre Disability Index (HAQ-DI) at Week 24 m Study 4

Rlirveati
2= 1000 Tresonent Difference
Placebo +MTX mg+MTX  (Ritoan - Placeho)®

n=172 n=170 (059 CT)
Mean Improvemsnt frop Bassline 010 042 0.23 (011, 034)
Percen: of patients with “Trproved” scors , e c o g
@ fiom Baseline = MCIDY' 48% 58% ‘ 11%0 {P%a, 21%)

* Minimal Clinically Importnt Diference: MCID for HAQ =022,
* Adusted difference soanfied by region (U3, rest of the world) and rhewmatoid factor (RF) status
(positve = 20 IUVmi. negative < 20 ILhml) at baseline.

4.7 Granulomatosis with Polvangiitis (GPA) (Wegener's Grannlomatosis) and Microscopic
Polvangiitis (MPA)

A total of 197 patients with active, severe GPA and MPA (two forms of ANCA Associated
Vasculidities) were treated in a mndomized, double-blind, active-controlled nulticenter,
non-infenonfy study, conducted i two phases — a & month remission inducfion phase and a
12 month remission mamntenance phase. Patients were 15 vears of age or older, diagnosed with GPA
(75% of patients) or MPA (24%: of patients) according to the Chapel Hill Consensus conference
criteria (1% of the patients had ymlmown vaseulitis type). All patients had active disease, witha
Bumungham Vasculitis Activity Score for Granulomatosis with Pul}fmﬁ'iﬁs (BVAS/GPA) = 3, and
their disease was severe, with at least one major item on the BVAS/GPA. Nimety-six (4%%%) of
patients had new disease and 101 (51%) of patients had relapsme disease.

Patients in both arms received 1000 mg of pulse infravenous methylpredmisolone per day for 1 to
3 days within 14 days prior to initial infission. Patients were randomized in a 1:1 ratio to receive
either Ritwxan 375 mg."ll:li once weekly for 4 weeks or oral cyclophosphanude 2 mg'kg daly for 3 to
6 months in the remission induction phase. Patients were pre-medicated with antilustamine and
acetamunophen prior to Finwan infusion. Following infravenous coricosteroid administraion, all
patients received oral preduisone (1 mg/kg'day, not exceeding 80 mg/day) with pre-specified
tapering. Once remuission was achieved or at the end of the 6 month remission induction period, the
cyclophosphanude group recerved azathioprine to mamtain remission. The Bituxan group did not
recerve additional therapy to mamntam remission. The main outcome measure for both GPA and
MPA patients was achievement of complete remuission at 6 months defined as a BVAS/GPA of 0,
and off glucocorticoid therapy. The pre-specified non-inferionty margin was a treatment difference
of 20%. As shown i Table 13, the study demonstrated non-inferionty of Rituxan to
cyclophosphamide for conplete remission at 6 months.
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Table 13
Percentage of Patients Who Achieved
Complete Renussion at 6 Months (Intent-to-Treat Population)
Bihpean Cyelophoshanyde Treamment Difference
{n="0%) {n="08) {Pinixan -
Cyclophosphamide)

Fate 4% G38% 11%
95.1% €1 (54% T3%) (43%, 63%) (3%, 24%)"

* non-tnferonty was demanstrated because the lower bownd was hisher than the prespecified

noa-inferionty margin (3% -20%)

" The 95.1% confidence level reflects an ndditional 0.001 alpha vo sccoumt for s imerim efficacy

annlysis,

Complere Remission (CR) ar 1.2 and 18 months
In the Rihman group, 44% of patients achieved CE. at 6 and 12 months. and 38% of |]Jla1:imt5

achieved CR at 6, 12, and 18 months. In patients treated with cyclophosphanude (fo

owed by

azathioprme for mamtenance of CR), 38% of patients achieved CF. at 6 and 12 months, and 31% of

patients achieved CF. at 6, 12, and 18 months.

Remreatment with Rifuxan

Based wpon investigator judement, 13 patients received a second course of Fihoean therapy for
treatment of relapse of disease activity which occurred between 8 and 17 months after the first
course of Rituxan, The bmited data preclude any conclusions regarding the efficacy of subsequent
courses of Rituxan in patients with GPA and MPA [see Warnings and Precautions (3.14)].

16  HOWSUPPLIED/STORAGE AND HANDLING
Rifwean vials [100 mg'10 mL single-use vials (NDC 50242-031-21) and 500 mg/50 mL single-use
vials (NDC 50242-053-06)] are stable at 2°C-8°C (36*F-46°F). Rituxan vials should be protected

from cirect sunlight. Do not freeze or shake.

17 PATIENT COUNSELING INFORMATION
Patients should be provided the Fituxan Medication Guide and provided an opportumty fo read
prior to each treatment session. It is important that the patient’s overall health be assessed at each
visit and the nisks of Rituxan therapy and any questions resulting from the patient's reading of the
Medication Ginde be discussed.  See FDA approved patient labeling (Medication Gude).
Rifwean 15 detectable m semmm for up to six months following completion of therapy. Individuals
of childbearing potential should use effective contraception during treatment and for 12 months after

Ritxan therapy.

RITUXAN" [rituximab]
Manufactured by:

Cenentech, Inc.

A Member of the Foche Group

1 DNA Way

South San Francisco, CA 940804990
US License Number 1048

Rituxan® 15 a registerad trademark of Biogen Idec, Inc.

22014 Biogen Idec, Inc. and Genentech. Inc.
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MEDICATION GUIDE
Rituxan® (ri-tuk-san)
[(rituximab)
injection

Read this Medication Guide befora you start Rituxan and before each Rituxan infusian,
There may be new information. This Meadication Guide does not take the place of
talking to yvour doctor about your medlical candition or your treatment.

What is the most important information I should know about Rituxan?
Rituxan can cause serious side effects that can lead to death, including:

» Infusion reactions. Infusion reactions are the most common side effect of Rituxan
treatment, Serious infusion reactions can happen during your infusion or within 24
hours aftar your infusion of Rituxan. Your doctor should give you medicines befora
your infusion of Rituxan to decrea=ze your chance of having a severe infusion
reaction,

Tell your doctar or get medical halp right away if you get any of these symptoms
during or after an infusion of Rituxan:

*  hives (red itchy welts) or rash

» jtching

*  swelling of your lips, tongue, throat or face

« sudden cough

* shortness of breath, difficulty breathing, ar wheezing

+ weakness

» dizziness or feel faint

* palpitations (feel like your heart is racing or fluttering)

« chest pain

+ Severe skin and mouth reactions. Tell your docter ar get medical halp right

away If you get any of these symptoms at anytime during your treatment with
Rituxan;

« painful sares ar ulcers on your skin, lips ar in your mouth

+  blisters

« peeling skin

+ rash

* pustules

* Hepatitis B virus (HBV) reactivation. Before Rituxan treatment, your doctor will

do blood tests to check for HBV infection. If you have had hepatitis B or are a
carrier of hapatitis B virus, recaivimg Rituxan could cause the virus to become an
active infection again. Hepatitis B reactivation may cause serious liver problems
including liver failure, and death. You should not receive Rituxan if you have active

hepatitis B liver disease. Your dockor will monitor you for hepatitis B infection
during and for several months after you stop receiving Rituxan.

* Progressive Multifocal Leukoencephalopathy (PML). PML is a rare, serious
brain infection caused by a virus. People with weakened immune systems can get
PML. Your chance of getting PML may be higher if you are treated with Rituxan
alone ar with other medicines that weaken your immune system. PML can result in
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death or severs disability. There is no known treatment, prevention, or cure faor
PML.

Tell your doctor right away if you have any of the following symptoms or if anyone
close to you notices these symptoms:

* confusion or problems thinking

* |oss of balance

* change in tha way you walk or talk

+ decreased strength ar weakness on one side of your body

* blurred vision or loss of vision

See "What are the possible side effects of Rituxan?” for more information about
side effects,

What is Rituxan?
Rituxan is a prescription medicine used to treat:
* MNon-Hodgkin's Lymphoma (NHL): alone or with other chemotherapy medicines.

* Chronic Lymphocytic Leukemia (CLL): with the chemotherapy medicines
fludarabine and eyclophosphamide.

*  Rheumatoid Arthritis (RA): with another prescription medicine called
methotrexate, to reduce the signs and symptoms of moderate to severe active RA
im adults, after treatment with at least one other medicine called a Tumar Necrosis
Factor (TNF) antagonist has been used and did not work well enough.

*  Granulomatosis with Polyangiitis (GPA) (Wegener's Granulomatosis) and
Microscopic Polyangiitis (MPA): with glucocorticoids, to treat GPA and MPA,

Pecple with serious infections should not receive Rituxan.

It is not known if Rituxan is safe or effective in children,

What should I tell my doctar before receiving Rituxan?

Before receiving Rituxan, tell your doctor if you:

* have had a severe infusion reaction to Rituxan in the past

*  have a history of heart problems, irregular heart beat or chest pain
* have lung or kidney problems

* have an infection or weakened immune systam,

* have or have had any severe infections including:
*  Hepatitis B virus (HEV)
+ Hepatitis C virus [(HCV)
+ Cytomegalovirus (CMV)
+ Herpes simplex virus (HSV)
= Parvovirus B19
* Varicella zoster virus (chickenpox or shingles)
*  West Nile Virus
*  have had a recent vaceination or are scheduled to receive vaccinations. You

should not receive certain vaccines befare or after you receive Rituxan. Tell your
dactor if anyone in your househald is schaduled ta recelve a vaceination. Some
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types of vaccines can spread to people with a weakened immune system, and
cause serious problems.

*  have taken Rituxan for GPA or MPA in the past,
*  hawve any other medical conditions

* are pregnant or planning to become pregnant. Rituxan may affzct the white blood
cell counts of your unborn baby. It is not known if Rituxan may harm your unborn
baby in othar ways.

Women who are sble to become pregnant should use effective birth control
(contraception) while using Rituxan and for 12 months after you finish treatment.
Talk to your doctar about effective birth cantral.

* ara breast-feeding or plan to breast-feed. It is not known if Rituxan passes into
wour breast milk. You and your doctor should decide the best way to feed your
baby if you receive Rituxan,

Tell your doctor about all the medicines you take, including prescription and over-the-
counter medicines, vitamins, and herbal supplements. Especially tell your doctor if you
take or have taken:

« a3 Tumer Necrosis Factor (TNF) inhibitor medicine
* a Disease Modifying Anti-Rheumatic Drug (DMARD)
If you are not sure if your medicine is one listed above, ask your doctor or pharmacist.

Know the medicines you take. Keep a list of them to show to your doctor and
pharmacist when you get a new medicine, Do not take any new medicine without
talking with your doctor.

How will I receive Rituxan?

*  Rituxan is given by infusion through a needle placed in a vein (intravenous
infusion), in your arm. Talk to your doctor about how you will receive Rituxan.

*  Your doctor may prescribe medicines before each infusion of Rituxan to reduce side
effects of infusions such as fever and chills.

*  Your doctor should do regular blood tests to check for side effedts to Rituxan.

Before each Rituxan treatment, your doctor or nurse will ask you guestions about your
general health. Tell yaur doctor or nurse about any new symptoms.

What are the possible side effects of Rituxan?
Rituxan can cause serous and life-threatening side effects, including:
See "What is the mest important information I should know about Rituxan?”

* Tumor Lysis Syndrome (TLS). TLS is caused by the fast breakdown of cancer
cells, TLS can cause you to have:
+  kidney failure and the need for dialysis treatment
* abnormal heart rhythm

Your doctor may do blood tests to check you for TLS., Your docter may give you
medicine to help prevent TLS.

* Serious infections, Serious infections can happen during and after treatment with
Rituxan, and can lead to death, Rituxan can lower the ability of your immune
system to fight infections, Types of serious infections that can happen with Rituxan
include bacterial, fungal, and viral infections. After receiving Rituxan, some patients
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have developad low levels of certain antibodies in their blood for a long period of
time (longer than 11 months). Some of these patients with low antibody levels
developed infections. Call your doctor right away if you have any symptoms of
infection:

+  fevar

* cold symptoms, such as runny nose or sore throat that do not go away

+  flu symptoms, such as cough, tiredness, and body aches

+ egarache or headache

* pain during urinaticn

+ white patches in the mouth or throat

+ cuts, scrapes or incisions that are red, warm, swollen or painful
Heart problems. Rituxan may cause chest pain and irregular heart beats which
may need treatment, or your doctor may decide to stop your treatment with
Rituxan.

Kidney problems, especially if you are receiving Rituxan for NHL. Your doctor
should do blood tests to check how well your kidneys are working.

Stomach and Serious bowel problems that can sometimes lead to death.
Bowel problems, including blockage or tears in the bowel can happen if you receive
Rituxan with chemotherapy medicines to treat non-Hodgkin's lymphoma. Tell your
doctor right away if you have any stomach area pain during treatment with Rituxan.

Low blood cell counts. Your doctor may do blood tests during treatment with
Rituxan to check your blood cell counts.

+ White blood cells. White blood cells fight against bacterial infections. Low
white blood cells can cause you to get infections, which may be serious. See
"Increased risk of infections” above for a list of 51,.rrn|:ttc-rn5 of infection.

* Red blood cells. Red blood cells carry oxygen to your body tissues and
argans.

+ Platelets. Platelets are blood cells that help your blood to clot.

Common side effects during Rituxan treatment includea:

infusion reactions {see "What is the most important information I should
know about Rituxan?"™)

chills
infections
body aches
tiredness

loww white bleod cells

Other side effects with Rituxan include:

aching joints during or within hours of receiving an infusion

meore frequent upper respiratory tract infection

Tell your doctor about any side effect that bothers you or that does not go away.

These are not all of the possible side effects with Rituxan. For maore infermation, ask
your doctor or pharmacist.
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Call your doctor for medical advice about side effects. You may report side effects to
FDA at 1-800-FDA-1088.

General information about Rituxan

Medicines are sometimes prescribed for purposes other than those listed in a
Medication Guide. This Medication Guide provides a summary of the most important
information about Rituxan. If you would like more information, talk with your doctor.
You can ask your doctor for information about Rituxan that is written for healthcare
professionals.

For more information, go to www.Rituxan.com or call 1-877-474-8892.
What are the ingredients in Rituxan?
Active ingredient: rituximab

Inactive ingredients: polysorbate 80, sodium chloride, sodium citrate dihydrate, and
water for injection.

This Medication Guide has been approved by the U.S. Food and Drug Administration.

Manufactured by:

Genentech, Inc.

A Member of the Roche Group

1 DNA Way

South San Francisco, CA 94080 4990
US License Number 1048

Jointly Marketed by: Biogen Inc. and Genentech USA, Inc.
Revised: April 2016

Rituxan® is a registered trademark of Biogen Inc.
©2016 Biogen Inc. and Genentech, Inc.
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