LIVN

Biotechnologies

CLINICAL PROTOCOL

A Phase 2, Multicenter, Single-arm Study to Assess the Safety,
Feasibility, and Efficacy of Cell Transfer Therapy Using
Autologous Tumor Infiltrating Lymphocytes (LN-144) Followed
by IL-2 for Treatment of Metastatic Melanoma

PROTOCOL
NUMBER: C-144-01
Lion Biotechnologies, Inc.
SPONSOR: 21900 Burbank Blvd., Third Floor
Woodland Hills, CA 91367
PROTOCOL )
VERSION: Version 3.0
PROTOCOL
DATE: July 16, 2015

CONFIDENTIAL INFORMATION
The information contained herein is confidential and the proprietary property of
The Sponsor or their representative and any unauthorized use or disclosure of
such information without the prior written authorization of The Sponsor or their
representative is expressly prohibited.

1027 of 1468




Lion Biotechnologies, Inc.
LN-144Protocol C-144-01 Version 3.0

SPONSOR PROTOCOL SIGNATURE PAGE

Protocol Title: A Phase 2, Multicenter, Single-arm Study to Assess the Safety,
Feasibility, and Efficacy of Cell Transfer Therapy Using
Autologous Tumor Infiltrating Lymphocytes (LN-144) Followed
by IL-2 for Treatment of Metastatic Melanoma

Protocol Number: C-144-01

Sponsor: Lion Biotechnologies, Inc.
Version [ Date of Version 3.0 (July 16, 2015)
Protocol:

Approved by:

PPD

July 16, 2015
Signature Date
July 16, 2015
Signature Date
CONFIDENTIAL Page 2 of 125

1028 of 1468



Lion Biotechnologies, Inc.
LN-144Protocol C-144-01 Version 3.0

INVESTIGATOR PROTOCOL SIGNATURE PAGE

Protocol Title: A Phase 2, Multicenter, Single-arm Study to Assess the
Safety, Feasibility, and Efficacy of Cell Transfer Therapy
Using Autologous Tumor Infiltrating Lymphocytes (LN-144)
Followed by IL-2 for Treatment of Metastatic Melanoma

Protocol Number: C-144-01
Sponsor: Lion Biotechnologies, Inc.

Version / Date of Protocol:  Version 3.0 (July 16, 2015)

| agree to conduct the study as detailed in the protocol and in compliance with ICH
Guidelines for Good Clinical Practice.

| acknowledge that | am responsible for overall study conduct, and | agree to personally
conduct or supervise the described clinical study.

| agree to ensure that all associates, colleagues, and employees assisting in the conduct
of the study are informed about their obligations. Mechanisms are in place to ensure
that site staff receives the appropriate information throughout the study.

Principal Investigator printed name

Principal Investigator signature Date

CONFIDENTIAL Page 3 of 125

1029 of 1468



Lion Biotechnologies, Inc.
LN-144Protocol C-144-01 Version 3.0

PROTOCOL SYNOPSIS

Protocol Title:

A Phase 2, Multicenter, Single-arm Study to Assess the Safety, Feasibility,
and Efficacy of Cell Transfer Therapy Using Autologous Tumor Infiltrating
Lymphocytes (LN-144) Followed by IL-2 for Treatment of Metastatic
Melanoma

Study Type:

Phase 2

Indication:

Treatment of metastatic melanoma that has progressed following prior
systemic therapy.

Investigational
Agent:

LN-144: Autologous Tumor Infiltrating Lymphocytes (TIL) derived from
the patient’'s own tumor

Study Primary Objectives
Objectives:
e To assess the safety and toxicities associated with the treatment
regimen.
e To assess the feasibility of TIL production, defined as the percentage of
patients with tumor resected from which LN-144 is successfully produced
(manufacture of more than 1.5 billion viable cells).
Secondary Objectives
e To assess the feasibility of LN-144 administration followed by IL-2
(defined as the percentage of patients with tumor resected with LN-144
subsequently infused).
e To evaluate the anti-tumor activity defined by best overall response rate
by RECIST 1.1 in patients who receive LN-144 followed by IL-2.
Exploratory Objectives
e To evaluate additional measures of efficacy for up to 24 months,
including: progression-free survival (PFS), overall survival (OS), duration
of response, and time to response.
e To explore potential immune correlates of response, outcome, and
toxicity of the treatment.
Study Design: Prospective, single-arm interventional study evaluating adoptive cell therapy

(ACT) with autologous TIL infusion (LN-144) followed by IL-2 after a non-
myeloablative chemotherapy preparative regimen.

Rationale for
Dose and
Treatment
Schedule:

LN-144 is a cell transfer therapy and is based on current TIL therapy
regimens originally developed by the NCI then further studied and modified at
institutions in the United States and Europe.

The cell transfer therapy used in this study involves patients receiving a
lymphocyte depleting9 preparative regimen, followed by infusion of between
1.5x10° and 150 x10 autologous TIL followed by the administration of a
regimen of IL-2 at 600,000 1U/kg every eight hours for up to a maximum of six
doses starting 12-24 hours after cell infusion. Patients will be evaluated for
response approximately 12 weeks following the LN-144 therapy. Patients will
receive one course of treatment.
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Duration of Approximately 18 weeks (see Schedule of Events for details)
Study
Participation:
Follow-up Patients who experience stable disease, a partial response, or a complete
Period: response, or have unresolved toxicities at the 12-week post-treatment visit,
will be evaluated as noted below:
e  Atsix months (+/- 1 week) following LN-144 treatment
e At nine months (+/- 1 week) following LN-144 treatment
e At 12 months(+/- 1 week) following LN-144 treatment
e At 18 months (+/- 3 weeks) following LN-144 treatment
e At 24 months (+/- 3 weeks) following LN-144 treatment
Number of Up to five clinical sites
Study Centers:
Number of Twenty patients who complete treatment. Complete treatment is defined as
Planned successful infusion with LN-144 followed by IL-2.
Patients:
Study To be eligible for the study, patients must meet ALL of the following criteria
Population: prior to enrollment in the study:

Diagnosis and
Main Criteria
for Inclusion:

a.

Patients must have measurable metastatic melanoma and at least one
lesion that is resectable for TIL generation. The lesion must be of at least
1.5 cm in diameter and can be surgically removed with minimal morbidity
(defined as any operation for which expected hospitalization is less than
or equal to three days).

Patients must have undergone at least one prior systemic treatment for
metastatic melanoma.

Patients must have progressive disease while receiving or after
completion of most recent prior treatment.

Patients must be greater than 18 years of age at the time of consent.

Patients must have an Eastern Cooperative Oncology Group (ECOG)
performance status of 0 or 1.

In the opinion of the Investigator, patient must be capable of participating
and completing study procedures.

Patients of childbearing potential or with partners of childbearing
potential must be willing to practice birth control during treatment and for
four months after receiving all protocol related therapy.

Patients must have a serum absolute neutrophil count (ANC) greater
than 1000/mm°, hemoglobin greater than 9.0 g/dL, and platelet count
greater than 100,000/mm>.

Patients must have a serum ALT/SGPT and AST/SGOT less than three
times the upper limit of normal (<3x ULN), a calculated creatinine
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clearance of greater than 50 mL/min (>50 mL/min), and a total bilirubin
less than or equal to 2 mg/dL (< 2 mg/dL). Patients with Gilbert’s
Syndrome must have a total bilirubin less than 3 mg/dL (<3 mg/dL).

j.  Patients must be seronegative for the HIV antibody, hepatitis B antigen,

and hepatitis C antibody or antigen.

k. Patients must be EBV viral capsid antigen (VCA) IgG n positive, Epstein
Barr nuclear antigen (EBNA) IgG positive, and D early antigen (EA-D)
negative

I.  Patients must not be receiving any radiation therapy, systemic anti-
cancer chemo or immunotherapy for 2 weeks (targeted therapies) and 4
weeks (all other treatment) at the time of enroliment, and there must be
no intention of receiving any non-protocol systemic anti-cancer chemo or
immuno- therapy during the trial period Additionally, all prior therapy-
related toxicities must have recovered to Grade 1 or less (CTCAE v4.03),
except for alopecia or vitiligo prior to enrollment .

Note: Patients may have undergone minor surgical procedures not
involving general anesthesia within three weeks prior to enrollment as
long as all toxicities have recovered to Grade 1 or less or as specified in
the eligibility criteria.Patients with documented Grade 2 or greater
diarrhea or colitis as a result of previous treatment with ipilimumab,
tremelimumab, anti-PD1 or anti-PD-L1 antibodies must have had a
normal colonoscopy post treatment, including biopsy specimens.

m. Patients must have the ability to understand the requirements of the
study, have provided written informed consent as evidenced by signature
on an informed consent form (ICF) approved by an institutional review
board (IRB), and agree to abide by the study restrictions and return to
the site for the required assessments.

n. Patients have provided written authorization for use and disclosure of
protected health information.

Main
Criteria for
Exclusion:

Patients who meet ANY of the following criteria will be excluded from the
study:

a. Patients who have received prior cell transfer therapy which included
a non-myeloablative or myeloablative chemotherapy regimen.

b. Patients who have more than three brain metastases. Note: Patients
with fewer metastases may be eligible. If lesions are symptomatic or
greater than or equal to 1 cm each, these lesions must have been
definitively treated and stable for one month. Brain metastases with
significant edema and metastases larger than 2 cm are exclusionary.

c. Patients who are pregnant or breastfeeding.

d. Patients who are on a systemic steroid therapy regimen defined as
the need for chronic steroid use for at least seven or more days at a
dose of greater than 10 mg of prednisone or equivalent per day.

e. Patients who have active systemic infections, coagulation disorders
or other active major medical illnesses of the cardiovascular,
respiratory or immune system, as evidenced in the medical history by
a positive stress thallium or comparable test, myocardial infarction,
cardiac arrhythmias, obstructive or restrictive pulmonary disease.
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f. Patients who have any form of primary immunodeficiency (such as
Severe Combined Immunodeficiency Disease and AIDS).

g. Patients who have a history of severe immediate hypersensitivity
reaction to cyclophosphamide, fludarabine, or IL-2.

h. Patients who have a history of coronary revascularization or ischemic
symptoms.

i. Patients who have a history of a positive HIV test or active Hepatitis B
orC.

j- Patients who have an estimated glomerular filtration rate (eGFR) less
than 40 mL/min using the Cockcroft Gault formula at Screening or
have end-stage renal disorder requiring hemodialysis.

k. Patients who have an LVEF less than 45%. (Older patients [60 — 70
years] must have received an echocardiogram within the previous 60
days demonstrating LVEF = 45%).

I.  Patients who have history of cigarette smoking of at least 20
packs/year within the past two years that have a documented FEV1
(forced expiratory volume in one second) of less than or equal to 60%

m. Patients who have had another primary malignancy within the
previous three years (with the exception of carcinoma in situ of the
breast, urothelial cancer in situ, and non-melanoma skin cancer that
has been adequately treated).

Treatment LN-144 (autologous TIL) followed by IL-2 after a lymphocyte-depleting
Groups: preparative regimen as a single arm, open-label treatment.

Discontinuation | Criteria for early termination from study (removal from treatment) (CTCAE
of Treatment: v4.03):

e Grade 3 or greater autoimmunity that involves vital organs (heart,
kidneys, brain, eye, liver, colon, adrenal gland, lungs) with symptoms
emerging prior to first IL-2 administration.

e Grade 3 or greater allergic reaction including bronchospasm or
generalized urticaria that does not resolve after medical management
in the opinion of the investigator.

e Grade 3 or greater toxicity due to IL-2 that does not decrease to
Grade 2 or less within 96 hours of management.

o Determination by the PI that continued treatment is not in the best
interest of the patient.

e Withdrawal by patient. The patient may withdraw consent to treatment
but continue consent for follow-up evaluations and/or survival status

e Disease Progression prior to receipt of study drug (TIL followed by IL-
2)

e Death

e Study Terminated by sponsor

e Pregnancy

Efficacy The descriptive summary of the clinical overall response rate and
Assessment: progression-free survival will be used to determine the potential efficacy of
this treatment and to support the design of future clinical trials.

Safety Treatment-emergent adverse events and serious adverse events will be
Assessment: evaluated to assess the safety of this treatment.
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Overview of
Statistical Plan:

The primary statistical plan of analysis is based on use of descriptive
methods. Point estimates of treatment effect will be derived from maximum
likelihood methods. All data will be listed.

The feasibility endpoints are binomial proportions with the numerators defined
as the number of patients successfully meeting pre-specified criteria of
feasibility specific to each endpoint and the denominators comprised of all
resected patients. These endpoints will be analyzed separately and will be
summarized using both a point estimate and its two-sided, exact 95%
confidence limits.

Patients meeting RECIST 1.1 criteria for a complete (CR) or partial (PR) best
overall response will be classified as responders in the analysis of best overall
response (BOR) rate. The BOR rate is derived as the number of complete
and partial responders divided by the number of patients infused with LN-144
and IL-2. This rate will be summarized using both a point estimate and its two-
sided exact 95% confidence limits.

All time-to-event efficacy endpoints will use Kaplan-Meier survival curve
methods to summarize the data. The time origin for all such analyses (except
for response duration) will be the date on which patients began treatment with
IL-2 after infusion with LN-144.

The assessment of safety data will be descriptive and based on the
summarization of treatment-emergent adverse events, serious adverse
events, adverse events leading to discontinuation from the study, vital signs,
physical examinations, and clinical laboratory tests.

Sample Size
Determination:

The sample size is driven by the need to obtain 20 patients who complete
treatment. Complete treatment is defined as successful infusion with LN-144
followed by IL-2.This response parameter is assumed to be a binomial
proportion, derived as the number of eligible patients divided by the number of
resected patients x 100%. This percentage is expected to equal 60%. To
achieve this target with 20 patients who complete treatment, roughly 33
patients will need to be resected. A study accruing 20 patients who complete
treatment allows adequate sensitivity to detect one or more Grade 3 or 4
toxicities. This sample of 20 patients who complete treatment also provides a
denominator number of patients for the anti-tumor efficacy measurements.

Interim
Analysis:

The DSMB will perform safety evaluation of data analyzed when 3 patients
have completed study. A limited analysis will also be conducted reviewing all
available data from these patients as specified in the DSMB charter.

An additional interim analysis will be conducted after 10 patients have been
treated to evaluate the feasibility of administering LN-144, including success
of harvest of lymphocytes, propagation of TIL, and administration of TIL
following preparative therapy.

Study
Discontinuation
(study or site
termination):

Conditions may arise during the study that could prompt the study to be
stopped or a study site to be closed. Conditions that may prompt such
considerations include, but are not limited to, the following:

e The discovery of unexpected, serious, or unacceptable risk to
subjects enrolled in the study;
e A decision on the part of the Sponsor to suspend, discontinue, or
shorten the study;
e Study conduct at a study site may warrant termination under
conditions that include the following:
o Failure of the Investigator(s) to enroll eligible subjects into the

CONFIDENTIAL

Page 8 of 125

1034 of 1468




Lion Biotechnologies, Inc.
LN-144Protocol C-144-01

Version 3.0

study

Failure of the Investigator(s) to comply with FDA or country-
specific regulations

Submission of false information from the research facility to
the Sponsor, the Clinical Monitor, or a regulatory authority
Insufficient adherence to protocol requirements

A conflict of interest on the part of the Investigator, his/her
institution, or site personnel that would negatively impact the
integrity of the clinical trial

Institution or IRB under investigation for cause by a federal
agency
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1 INTRODUCTION
1.1 Background

There were an estimated 76,100 new cases of melanoma diagnosed in 2014, making
it the 5th most common malignancy in men and the 7th most common malignancy in
women, and unlike most malignancies, the incidence is increasing by greater than 2%
per year in both sexes. While most melanoma is diagnosed early, up to 20% is
regionally or distantly metastatic at the time of diagnosis.1 In advanced disease
(Stage V), prognosis is extremely poor with five-year survival of less than 5%.
Numerous novel approaches, including chemotherapy, targeted therapy and

immunotherapy have been developed as treatment with varying results.

Chemotherapy regimens using dacarbazine or temozolomide have been reported to
result in tumor regression in 10 — 20% of patients; however, the responses have been
of limited duration and rarely result in a complete response.? No chemotherapy
regimen has, to date, demonstrated a survival benefit for patients with advanced
melanoma. As such, although chemotherapy was widely used in the past, it now has
a secondary role and is currently reserved for melanoma that can no longer be
controlled with immunotherapy or targeted therapy.

Approved targeted therapies to date are limited to use in metastatic melanoma
patients who have mutation in the V600 position of the gene encoding BRAF in the
mitogen-activated protein kinase (MAPK) pathway. This mutation results in the
expression of a modified BRAF protein, which directs growth of cancer cells. Two
approved drugs, vemurafenib (Zelboraf) and dabrafenib (Tafinlar) directly inhibit the
mutant BRAF gene.® Vemurafenib has demonstrated a survival benefit over
chemotherapy in patients, while dabrafenib has demonstrated a notable PFS benefit,
with crossover blunting the effect on overall survival.* Another gene product in the
MAPK pathway being targeted is MEK which is downstream of BRAF. This gene
product is being targeted in its wild-type or non-mutant form, as MEK mutations are
not found in melanoma or are quite rare. MEK has been targeted by a kinase inhibitor

called trametinib and has also demonstrated survival benefit over chemotherapy.®

These targeted agents prolong the time until tumor growth and extend overall survival
in patients with BRAF mutant melanoma. However, disease eventually progresses
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despite continuation of treatment with such therapy. More recently, it has been
demonstrated that combining a BRAF inhibitor and a MEK inhibitor increases both
response rates and duration of response, and improves overall survival as compared
to BRAF inhibition alone, though all cases still are ultimately expected to develop

resistance.®

While targeted therapies are noted to have high response rates but short durations of
response, cancer immunotherapy tends to have fewer objective responses, but longer
duration of response which may sometimes even translate to a cure, as defined when
complete remission from disease has lasted for years after therapy with no evidence
of recurrence after repeated follow-up. Cancer immunotherapy is categorized into
three general treatment modalities: active immunization, non-specific immune
stimulation, and adoptive cell transfer. In the treatment of metastatic melanoma,
active immunization with agents such as peptides, whole tumor cell vaccines,
recombinant viruses encoding tumor-associated antigens, or dendritic cells have
historically shown low tumor response rates of less than 5%,”'° though more recently
tested agents such as the oncolytic virus talimogene laherparepvec have shown

promising response rates of up to 26%, with 16% lasting more than 6 months."’

Nonspecific immune stimulation with high-dose interleukin-2 (IL-2) as a single agent
or ipilimumab can lead to durable cancer regression, although the overall tumor
response rates for each agent have been low. The response rate for high-dose IL-2
was reported at 16%, with only approximately half of these complete responses,'? and
the response rate to ipilimumab was only 11%.” Despite these low objective
response rates, among complete responders to high-dose IL-2, 50% never
experience disease recurrence. Among patients treated with ipilimumab, up to 22%
are still alive after three years, with some patients surviving beyond 10 years." A pilot
trial of 36 patients with melanoma treated with ipilimumab combined with high-dose
IL-2 had overall response (OR) rates of 25%, with 17% achieving a CR lasting more
than eight years ongoing;' however, IL-2 plus ipilimumab combination has not been
further tested to confirm these results. Anti-PD1 and anti-PD-L1 antibodies have
recently been reported to have OR rates of up to 38%," ' and 17%,"” respectively, in
patients with melanoma, and OR rates of up to 40% when combined with

ipilimumab,® although the long-term durability of the responses is not yet known.
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Cancer immunotherapy with adoptive transfer of tumor infiltrating lymphocytes (TIL)
presents a potentially effective treatment for patients with metastatic melanoma.
Adoptive Cell Transfer (ACT) with TIL involves the ex vivo numerical expansion of
antitumor lymphocytes that have infiltrated into tumors. These TIL are numerically
expanded in culture using T-cell growth factor, IL-2, either from small cut tumor
fragments from surgically-resected lesions or from single cell suspensions isolated
from resected tumors. The expanded TIL are re-infused (“transferred”) back into the
patient. These cells can be activated ex vivo, free from the potentially suppressive
tumor microenvironment that may prevent them from fully living up to their antitumor
potential. ACT has theoretical and practical advantages over active immunization and
nonspecific immune stimulation. These include: 1) ability to numerically expand and
re-infuse much higher number of tumor-reactive T cells than is possible with these
other approaches, 2) the ability to numerically expand tumor-specific T cells in the
absence of the effects suppressive T-regulatory cells, 3) the wider array of tumor
antigens, such as mutated tumor antigens, recognized by the expanded T cells
intrinsic to the TIL product and 4) the ability to further manipulate these infused T cells
using immune modulators such as IL-2, T-cell checkpoint blockade agents, or other
active or non-specific immune stimulating agents.'®?° Preparation of the host patient
with lymphodepletion immediately prior to the transfer of the antitumor cells also
eliminates potentially suppressive influences (such as regulatory T cells and cytokine
sinks) to provide an optimal milieu for the transferred TIL to proliferate and become
activated in vivo. When combined with a preparative lymphodepleting regimen pre-
transfer, ACT using autologous TIL has demonstrated consistently high objective
response rates, from 49% to 72%, with long-term durable and potentially curative CR

rates of up to 20%.'% 2" 22

1.2 Overview of Adoptive Cell Transfer for Metastatic Melanoma

The partial success of IL-2 therapy in the treatment of metastatic melanoma revealed
that manipulation of the immune response could alter the clinical course of the
disease.? The induction of tumor regression by IL-2 is believed to be related to its
immune regulatory effects, including the expansion of T lymphocytes following
activation by specific antigen and NK cells.?*?® T cell recognition leading to tumor cell
killing and/or the release of helper and other cytokines is due to the presence of

specifically recognized antigens present on the tumor cells.?”?® In the case of
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melanoma, a number of antigens have now been identified that can be recognized by
both CD8" cytotoxic T cells and CD4" T-helper cells, including MART-1, gp100,
MAGE-1, tyrosinase, TRP-1, TRP-2 and NY-ESO-1.%2?° The presence of these
antigens on melanoma tumor cells has led to immunotherapy regimens that focused
on the ability of effector T cells to mediate tumor destruction specially the

development of adoptive cell transfer regimens using TIL.

The identification of melanoma-specific antigens that are recognized by T cells and
the ability to isolate and expand the tumor-reactive T cells population in vitro has led
to the development of adoptive cell transfer regimens for treatment of metastatic
melanoma. TIL derived from resected melanoma tumors and expanded in vitro have
been shown to be capable of specifically recognizing tumor antigens, particularly
MART-1, in over two-thirds of melanoma patients.***' In addition, recent studies
have shown that TIL from melanoma tumors can recognize antigens derived from
mutated gene products in the cancer cells recognized as “neo-antigens” by the T

cells.

The success of IL-2 therapy for metastatic melanoma and the discovery of tumor
antigens recognized by TIL led to first attempts to isolate tumors, expand lymphocytes
from tumor fragments, and re-infuse these expanded cells back into the patient. Some
of the first clinical trials performed in different centers in the USA and Europe, such as
the NCI, used TIL expanded for a number of weeks from tumor tissue with IL-2 alone
followed by re-infusion into patients. This was followed up by low-dose IL-2 infusion or
subcutaneous IL-2 administration.*** Although these protocols were found to be
feasible, they had inconsistent and widely varying response rates ranging from 0% to
66%, with the caveat that some of these trials were only on small numbers (<10) of
patients (e.g., Tessier et al.).*

During this time, the Surgery Branch at the National Cancer Institute (NCI, Bethesda,
MD) also embarked on performing TIL trials for metastatic melanoma using a similar
expansion method for TIL with IL-2 alone. The NCI however included a preparative
chemotherapy regimen using low-dose cyclophosphamide (CY) before TIL infusion
that resulted in a partial and transient depletion of host lymphocytes. IL-2 was
administered after TIL infusion. This led to more promising response rates in small

pilot clinical trials of 30-60%.%%% This prior CY pre-conditioning approach resulted
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from work on murine tumor models at the NCI showing that the host immune
environment may significantly impact the efficacy of adoptive T- cell therapy. In these
studies an improved persistence and anti-tumor activity of transferred TIL expanded
from implanted murine tumors was found when host mice were treated with CY or
non-lethally irradiated to deplete endogenous lymphocytes.>* “° Prior lymphodepletion
with CY was later also found to remove a new subset of suppressive CD4" T-
regulatory cells (CD4"Foxp3* cells) that inhibit anti-tumor immune responses in mice.
Higher T-regulatory cell frequencies in the blood are also correlated with an
unfavorable prognosis in cancer patients.*’** Alternatively, prior depletion of
lymphocytes may create ‘space’ for the adoptively transferred cells within the
lymphocyte compartment.*® Under this model, homeostatic lymphocyte survival may
result in increased proliferation and enhanced survival of transferred T cells, perhaps
through a mechanism involving increased access to endogenous cytokines like IL-7
and IL-15.*® The success of prior lymphodepletion in animal models and the use of
single agent CY preconditioning in initial TIL therapy trials, led to testing of more
intensive pre-conditioning regimens yielding a complete depletion of host lymphocytes

for a longer window of time than the prior CY alone regimens.

The NCI first reported a study on 35 patients including this more intense
lymphodepleting conditioning regimen to adoptive cell transfer therapy in patients with
metastatic melanoma.*”*® Patients received a lymphodepleting chemotherapy
regimen consisting of high-dose cyclophosphamide and standard doses of fludarabine
before administration of selected, expanded, tumor-reactive TIL and IL-2. The
lymphodepletion step resulted in a transient myelosuppression and the elimination of
all circulating lymphocytes for approximately one week, after which time patients
recovered endogenous marrow function and reconstituted their lymphocyte

compartments towards normal levels within two to three weeks.*"*®

Because of the immunosuppression of fludarabine, one patient who had clonal
repopulation from infused TIL and a complete response of metastatic melanoma,
developed Epstein-Barr virus (EBV) - associated B cell ymphoma. This patient was
EBV-naive prior to treatment. The potential source of EBV was thought to be multiple
blood products received after chemotherapy. The patient later died of complications

from the treatment of the lymphoma. Another patient developed polyneuropathy
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consisting of vision loss and motor and sensory defects approximately 2 months after
chemotherapy. The etiology of this complication is unknown, but was possibly related

to fludarabine.*®

Published clinical trials evaluating TIL therapy from several institutions using similar
protocols as the NCI are reporting reproducible and promising results. Rosenberg et
al.?" reported results of clinical trials conducted at NCI that used three different pre-
treatment regimens prior to TIL infusion for treatment of patients with melanoma.
Objective responses were seen in 52/93 patients (56%) of which 20/93 (22%) were
complete responses. The complete responses were durable (defined as “ongoing
after 64 -109 months of follow-up”) in 19/20 (95%) of the patients. Radvanyi et al.*°
reported the MD Anderson Cancer Center experience with ACT using selected TIL for
treatment of metastatic melanoma with objective clinical response in 15/31 (48.4%)
patients with two resulting in a complete response (6.5%). Progression free survival of
a duration of greater than 12 months was reported in 9/15 (60%) of the patients that
responded to therapy. The H. Lee Moffitt Cancer Center also reported a 38%
response rate in 13 treated patients with 2/13 (15%) achieving a complete response
ongoing for more than 14 and 16 months at the time of publication, respectively.>
Outside the U.S., Itzhaki et al.*" reported the experience from Sheba Medical Center
in Israel using “young, unselected —TIL therapy.” Of the 31 patients evaluated, 15
(48%) of the patients achieved a clinical response including four patients (12.9%) with
complete responses. In addition, a group in Denmark®? used low-dose IL-2 as an
adjuvant after cell infusion to reduce treatment related toxicity in a small study (6
patients). They reported objective clinical responses in 2/6 patients (33%) with
ongoing complete responses for more than 10 and 30 months (respectively), 2
patients (33%) with stable disease for 4 and 5 months (respectively) and 2 patients

(33%) whose disease progressed shortly after treatment.

These collective results suggest that the non-myeloablative lymphodepleting chemo-
preparative regimen proposed in this current study can be tolerated and contributes to

the potent efficacy of TIL for the treatment of advanced metastatic disease.
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1.3 Production and Expansion of Tumor Infiltrating Lymphocytes

Generating LN-144 involves resecting a tumor deposit (generally > 1 cm, preferably
1.5 cm in diameter) and culturing tumor fragments in media containing IL-2 to expand
them in vitro (Figure 1). Appropriately expanded TIL cultures should reach several
million cells (combined) in two to three weeks. The cells can be screened at this stage
for their capacity to kill autologous tumor cells if autologous tumor cells are available.
Alternatively, the TIL can be screened using allogeneic HLA-A-matched tumor lines.
Although anti-tumor reactivity assays were used to select TIL for further expansion in
initial clinical trials, data from a number of studies indicates that both responding and
non-responding patients have tumor-reactive TIL to similar extents (e.g., Radvanyi et
al.).* In addition, clinical trials using young, unselected TIL have as achieved

1.5 In this trial TIL cultures will be selected on the

relatively similar response rates.
basis of better growth and a higher proportion of CD8+ TIL. TIL initially expanded
from the tumor fragments then undergo a rapid expansion protocol (REP) using the T-
cell-stimulating antibody muromonab-CD3, resulting in billions of cells for patient
infusion. In a retrospective study evaluating surgical resections for TIL in 402 patients
from 2002 to 2007 at the Surgery Branch of the National Cancer Institute, TIL were
successfully generated in 677 (86%) of the 787 specimens from all tumor sites,
although tumors from the gastrointestinal tract had a decreased rate of TIL growth

(70%; P = 0.008).*
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Figure 1. LN-144 Manufacturing Process

1.4 LN-144 TIL Therapy

LN-144 is an autologous, ready-to-infuse, TIL therapy and is almost identical to that
developed by Dr. Steven Rosenberg at the National Cancer Institute. TIL have
demonstrated efficacy in the treatment of Stage IV melanoma, and Phase 2 clinical
trials evaluating this product have shown an objective response rate of 49% or more,
exceeding rates reported by other immunotherapies in melanoma. The present study
is being conducted to further evaluate: 1) the feasibility of a centralized mechanism for
harvest, production, expansion, and infusion of TIL in metastatic melanoma, 2) the
efficacy of TIL therapy, and 3) the safety of pre-treatment and TIL therapy regimens.

Several treatment regimens have been used in conjunction with TIL therapy.
Lymphodepleting regimens have included cyclophosphamide/fludarabine, total body
irradiation or the combination of the two. The lymphodepletion protocol used in the
current study is based on the method developed and tested by the NCI and is also the
most often used. It involves two days of cyclophosphamide followed by five days of

fludarabine as a lymphodepleting pre-treatment. The treatment regimen includes
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treatment with LN-144 (TIL therapy) followed by high-dose IL-2. Protocols for the

tumor harvest and LN-144 administration are provided in separate operating manuals.

A range of between 1.5 to 150 x 10° total viable cells will be infused in this clinical trial.
The final cell product is formulated in a minimum of 50% HypoThermosol™ in Plasma-
Lyte A™ (volume/volume) and up to 1% HSA (compatible for human infusion) containing
300 IU/mL IL2. The final product will be available for administration in one of two
volumes for infusion:
1) 250 mL (in a 300-mL capacity infusion bag) when the total TIL harvested are
< 75x10°

OR

2) 500 mL (in a 600-mL capacity infusion bag) when the total TIL harvested are
>75 x 10°.

The cell concentration range is 5.5 x 10° to 300 x 10%/mL in the final product, with a

dose range of 1.5 to 150 x 10° total viable cells.

A number of factors indicate that this is a viable range of cells for TIL therapy for
metastatic melanoma, including: 1) previous experience in published melanoma TIL
therapy clinical trials where the total number of infused cells have been in this range,
2) demonstrated safety when infusing cells within this range, and 3) demonstrated

clinical responses in patients infused with TIL within this range of cell numbers.?" 4"

52, 53, 55-59

We cannot predict the total number of cells that will be generated for the final LN-144
infusion product for each patient due to patient-to-patient variation in T-cell expansion
rates during the REP step. The lower limit of the range (1.5 x 10° viable cells) is set
based on the minimum number of cells needed on day 7 of the 14-day REP) in order
to make a decision to lymphodeplete the patient using the CY plus FLUD
chemotherapy regimen. Once we have begun lymphodepletion based on this minimal
attained cell number, we are committed to treating the patient with whatever number
of TIL we generate in the REP by day 14. The upper limit of the range for infusion
(150 x 10° viable cells) is based on the known published upper limit safely infused
where a clinical response has been attained.*® There is no evidence that moving

beyond this upper limit will have more clinical benefit.
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2 STUDY DESIGN
21 Description of the Study

This is a prospective single-arm interventional study evaluating patients who receive
adoptive cell therapy (ACT) with LN-144 (autologous TIL). Patients will receive
between 1.5 x 10° and 150 x 10° LN-144 followed by the administration of a regimen
of IL-2 at 600,000 IU/kg every eight hours starting 12 to 24 hours after the LN-144
infusion and continuing for up to six doses. Patients will be evaluated for response

approximately 12 weeks following LN-144 therapy.

Patients who experience stable disease, a partial response, or a complete response
(per RECIST version 1.1) or have unresolved toxicities at the 12-week post-treatment
visit, will be evaluated at six, nine, 12, 18 and 24 months following LN-144 treatment.

Formal response evaluations will be per RECIST 1.1.

2.2 Description of the Study Centers

Patients may be seen at the Investigators’ private offices or affiliated medical centers
for evaluations prior to enroliment and during follow-up. The patients will require

hospitalization during the LN-144 infusion and IL-2 treatment.
3 STUDY OBJECTIVES AND ENDPOINTS

31 Study Objectives

3.1.1 Primary Objectives

e To assess the safety and toxicities associated with the treatment regimen.

e To assess the feasibility of TIL production, defined as the percentage of
patients with tumor resected from which TIL are successfully produced

(manufacture of more than 1.5 billion viable cells).

3.1.2 Secondary Objectives

e To assess the feasibility of TIL administration (defined as the percentage of

patients with tumor resected with TIL subsequently infused).

e To evaluate the anti-tumor activity defined by response rate by RECIST 1.1 in

patients who receive LN-144 followed by IL-2.
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3.1.3 Exploratory Objectives

¢ To evaluate additional measures of efficacy for up to 24 months including:
progression-free survival (PFS), overall survival (OS), duration of response,

and time to response.

e To explore potential immune correlates of response, outcome, and toxicity of

the treatment.

3.2 Study Endpoints

3.2.1 Primary Endpoints:
e Incidence and nature of AEs and SAEs related to TIL therapy followed by IL-2

as defined by treatment-emergent adverse events, SAEs, therapy-related AEs,
AEs of interest, AEs leading to early discontinuation from the study, and AEs

resulting in deaths on study.

e The proportion of resected patients from whom LN-144 is successfully
produced (manufacture of more than 1.5 billion viable cells).
3.2.2 Secondary Endpoints:
e Percentage of resected patients who are infused with LN-144 followed by IL-2.
e Efficacy of TIL therapy as defined by best overall response (BOR) rate over the
study period in patients receiving TIL followed by IL-2 treatment.
3.2.3 Exploratory Endpoints:

¢ Evaluation of progression-free survival (PFS), overall survival (OS), duration of
response, and time to response in patients receiving TIL followed by IL-2

treatment up to 24 months after treatment.

¢ Evaluation of immune correlates with respect to response, outcome, and/or

toxicity of the treatment.
4 SELECTION OF PATIENT POPULATION

Patients greater than 18 years of age, with a diagnosis of metastatic melanoma who
have undergone at least one prior immunotherapy or chemotherapy regimen will be

selected for this study.
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Details about specific benefits and risks for patients participating in this clinical trial
may be found in the accompanying Investigator’'s Brochure and Informed Consent

documents.

4.1 Inclusion Criteria

To be eligible for the study, patients must meet ALL of the following criteria prior to

enrollment

a. Patients must have measurable metastatic melanoma and at least one lesion that is
resectable for TIL generation. The lesion must be of at least 1.5 cm in diameter and
can be surgically removed with minimal morbidity (defined as any operation for

which expected hospitalization is less than or equal to three days).

b. Patients must have undergone at least one prior systemic treatment for metastatic

melanoma.

c. Patients must have progressive disease while receiving or after completion of most

recent prior treatment.
d. Patients must be greater than 18 years of age at the time of consent.

e. Patients must have an Eastern Cooperative Oncology Group (ECOG) performance

status of 0 or 1 (Appendix 2).

f.  In the opinion of the Investigator, patient must be capable of participating and

completing study procedures.

g. Patients of child bearing age or potential must be willing to practice birth control

during treatment and for four months after receiving all protocol related therapy.

h. Patients must have a serum absolute neutrophil count (ANC) greater than
1000/mm3, hemoglobin greater than 9.0 g/dL, and platelet count greater than
100,000/mma3.

i. Patients must have a serum ALT/SGPT and AST/SGOT less than three times the
upper limit of normal (<3x ULN), a calculated creatinine clearance of greater than 50

mL/min (>50 mL/min), and a total bilirubin less than or equal to 2 mg/dL (< 2 mg/dL).
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Patients with Gilbert’s Syndrome must have a total bilirubin less than 3 mg/dL (<3
mg/dL).

j- Patients must be seronegative for the HIV antibody, hepatitis B antigen, and
hepatitis C antibody or antigen.

k. Patients must be EBV viral capsid antigen (VCA) IgG n positive, Epstein Barr
nuclear antigen (EBNA) IgG positive, and D early antigen (EA-D) negative

[.  Patients must not have received systemic therapy for melanoma for a minimum of
two weeks (targeted therapy) and four weeks (all other therapy) prior to the point of
enrollment. Prior therapy-related toxicities must have recovered to Grade 1 or less
(except for alopecia or vitiligo) according to CTCAE v4.03.

Note: Patients may have undergone minor surgical procedures not involving
general anesthesia within three weeks prior to enrollment as long as all toxicities

have recovered to Grade 1 or less or as specified in the eligibility criteria.

m. Patients with documented Grade 2 or greater diarrhea or colitis as a result of
previous treatment with ipilimumab, tremelimumab, anti-PD1 or anti-PD-L1
antibodies must have had a normal colonoscopy, including normal biopsy

specimens.

n. Patients must have the ability to understand the requirements of the study, have
provided written informed consent as evidenced by signature on an informed
consent form (ICF) approved by an institutional review board (IRB), and agree to

abide by the study restrictions and return to the site for the required assessments.

0. Patients have provided written authorization for use and disclosure of protected
health information.

4.2 Exclusion Criteria

Patients who meet ANY of the following criteria will be excluded from the study:

a. Patients who have received prior cell transfer therapy which included a non-

myeloablative or myeloablative chemotherapy regimen.
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b. Patients who have more than three brain metastases. Note: Patients with fewer

metastases may be eligible. If lesions are symptomatic or greater than or equal to
1 cm each, these lesions must have been definitively treated and stable for one
month. Brain metastases with significant edema and metastases larger than 2 cm

are exclusionary.
Patients who are pregnant or breastfeeding.

Patients who are on a systemic steroid therapy regimen defined as the need for
chronic steroid use for at least seven or more days at a dose of greater than 10 mg

of prednisone or equivalent per day.

Patients who have active systemic infections, coagulation disorders or other active
major medical illnesses of the cardiovascular, respiratory or immune system, as
evidenced in the medical history by a positive stress thallium or comparable test,
myocardial infarction, cardiac arrhythmias, obstructive or restrictive pulmonary

disease.

Patients who have any form of primary immunodeficiency (such as Severe

Combined Immunodeficiency Disease and AIDS).

Patients who have a history of severe immediate hypersensitivity reaction to IL-2,

fludarabine, cyclophosphamide.
Patients who have a history of coronary revascularization or ischemic symptoms.
Patients who have a history of a positive HIV test or active Hepatitis B or C.

Patients who have an estimated glomerular filtration rate (eGFR) less than 40
mL/min using the Cockcroft-Gault formula at Screening or have end-stage renal

disorder requiring hemodialysis.

Patients who have an LVEF less than 45%. (Older patients [60 — 70 years], must
have received an echocardiogram within the previous 60 days demonstrating LVEF
= 45%).
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I.  Patients who have history of cigarette smoking of at least 20 packs/year within the

past two years that have a documented FEV1 (forced expiratory volume in one

second) of less than or equal to 60%

m. Patients who have had another primary malignancy within the previous three years

(with the exception of carcinoma in situ of the breast, urothelial cancer in situ, and

non-melanoma skin cancer that has been adequately treated).

4.3 Number of Patients

Patients that meet all of the inclusion criteria and do not meet any of the exclusion

criteria will be enrolled in the study.

Patients who sign an ICF and fail to meet the inclusion and/or exclusion criteria are
defined as screen failures. For all screen failures, the Investigator is to maintain a
screening log that documents, at a minimum, the patient initials, or other identifier
used by site, patient date of birth and reason(s) for screen failure. A copy of the log
should be retained in the Investigator's study files. Minimum data for screen failures
will be captured in the EDC database as defined in the data management plan and

eCRF completion manual.

Patients will be enrolled until 20 patients have been successfully treated with TIL
followed by IL-2 administration. Enroliment may halt once it becomes likely that the

full accrual goal will be met.

4.3.1 Re-screening Patients
Patients who fail the initial screening process may be re-screened for eligibility. The
Principal Investigator and Medical Monitor will discuss the patient prior to any

rescreening procedures.

4.3.2 Patient Cohorts

All patients who are resected for LN-144 production will be included in the intent-to-

treat cohort.

The DSMB will perform a safety evaluation of data analyzed when 3 patients have
completed study. A limited analysis will also be conducted reviewing all data

available from these patients as specified in the DSMB charter.
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An additional interim analysis will be conducted after 10 patients have been treated to
evaluate the feasibility of administering LN-144 | including success of harvest of
lymphocytes, propagation of TIL, and administration of TIL following preparative

therapy.

The primary efficacy and toxicity analyses will take place after 12 weeks following the
LN-144 administration of the 20" patient treated.

The final analysis will occur at the point at which all patients have either withdrawn
from follow-up, died, or have been followed 24 months after the final patient is treated
with LN-144 followed by IL-2.

5 PRIOR TREATMENTS, CONCOMITANT MEDICATIONS AND NON-DRUG
THERAPIES

5.1 Prior Treatment

Use of all medications taken by the patient 30 days prior to enrollment will be

recorded in the site’s source documentation and the patient’s electronic case report
form (eCRF). Any changes in concomitant medications also will be recorded in the
site’s source documentation and the patient’'s eCRF until completion of the 12-week

post treatment evaluation (Day 84) period.

5.2 Prohibited and Permitted Medications during Study Treatment

5.2.1 Prohibited Treatment

Patients will enter a washout period prior to enrollment. Targeted therapy must be
stopped at least 2 weeks prior to enrollment and all other anti-cancer treatments must

be stopped at least 4 weeks prior to enroliment.
The following guidelines should be used regarding concomitant medications:
e Systemic therapies intended to treat melanoma are not permitted while the

patient is on study

¢ Use of tumor directed therapy (including radiation therapy) during the study
must be discussed with the Medical Monitor on a case by case basis

¢ Use of investigational drugs is not permitted
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5.2.2 Permitted Medications — Use with Caution

Current medications for conditions other than their metastatic melanoma are
permitted with the exception of any medications that may have an anti-tumor effect.
Although prohibited for study entry, systemic steroid therapy greater than 10 mg/day
prednisone or equivalent may be initiated on study per Pl discretion.

6 STUDY PROCEDURES

6.1 Screening

The following procedures should be completed after completion of Informed Consent:

¢ Medical history including current medications

¢ Physical Exam including Height, Weight

¢ Vital signs - Pulse, Respirations, Blood Pressure and Temperature

e Evaluation and measurement of all skin and palpable lesions

e Slit Lamp Eye exam (noting in detail, the exact size and location of any lesions)

* EKG

e Cardiac evaluation (stress thallium) for all patients. Echocardiogram or
MUGA) for patients = 60 years or patients who have a history of ischemic
heart disease, chest pain, or clinically significant atrial and/or ventricular
arrhythmias. Stress thallium must show normal LVEF and unimpaired
wall movement

¢ Pulmonary Function tests if indicated (ie: patients with a prolonged history of

smoking (20 packs/year))
e CT Exam
¢ Chest (include neck there is prior or suspected neck disease)
e Abdomen
e Pelvis
¢ MRI of brain

¢ Blood and Urine Tests
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e Hematology - CBC with Differential

e Chemistry - Sodium, Potassium, Chloride, Total C02,or
Bicarbonate, Creatinine, Glucose, BUN, Albumin, Calcium,
Magnesium, Phosphorus, Alkaline Phosphatase, ALT/SGPT,
AST/SGOT, Total Bilirubin, Direct Bilirubin, LDH, Total protein,
Total CK, Uric Acid, and thyroid panel (to include TSH and free
T4)

e Serum pregnancy test for all women of child bearing potential

¢ HIV antibody titer, HbsAG determination (HSV-1 IgG and HSV-2
IgG), CMV antigen assay ,Anti HCV, Anti CMV antibody titer, HSV
serology and EBV panel (VCA-IgM, VCA-IgG, EA-D IgG, EBNA,

IgG) (may be within previous 3 months as of enrollment)

¢ HLA typing (to be shipped to central lab. Refer to central lab
manual for details)

¢ Urinalysis (complete urine culture if indicated)

e Calculate Creatinine Clearance using Cockcroft-Gault formula

e ECOG performance status evaluation

¢ Colonoscopy, with biopsy, (required in patients who previously have had

documented Grade 2 or greater colitis or diarrhea due to prior receipt of

ipilimumab, tremelimumab, anti-PD1 or anti PD-L1 antibodies)

e No symptoms and negative biopsies post treatment are required for patient to

continue if patient had experienced immune-related colitis as above.

6.2

Enroliment and Tumor Resection

Following confirmation of patient eligibility, the medical monitor, or designee, will

either approve or not approve patient for enroliment into the clinical trial.

If enrolled, tumor resection will take place. The date of tumor resection is expected to

occur approximately 44 days prior to the TIL infusion (Day 0) and is dependent on the

rate of cell growth at the central TIL manufacturing facility. The following procedures

should be completed during this visit.
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e Verification of all ongoing medications
e ECOG performance status evaluation

e Obtain blood for Immune monitoring (50 mL of blood to be obtained. Refer to

lab manual)
e Tumor Harvest

¢ Six paraffin embedded slides created from the tumor resection for biomarker

analyses.

6.2.1 Tumor Harvest and Processing Procedure
A detailed Tumor Procurement Manual will be provided to each clinical site and
training will be performed on the procedures for collecting and shipping of the tumor to

the TIL Manufacturing Facility.

Tumors will be harvested at the investigational centers participating in the trial
according to their respective institutional protocols for sterile harvest for TIL

preparation.

The tumor (minimum 1.5 cm in diameter) will be surgically resected from the patient.
The resected tumor sample will be handled aseptically at all times. Care will be taken
to keep the tumor hydrated by adding Hank’s Balanced Salt Solution (HBSS) to the

tissue, as needed, to keep it hydrated through drop-wise addition. Using sterile
tweezers and a scalpel or other suitable sterile instruments, the tumor is trimmed to
remove extraneous non-tumor tissue by a trained surgeon or pathologist or otherwise
qualified personnel. Using sterile forceps the trimmed tumor is placed into a sterile,
previously sealed and unopened sterile 100 mL bottle of HypoThermosol®. The lid
should be screwed on tightly. The bottle containing the tumor will be placed in a
plastic sealable bag secondary container containing absorbent tissue or paper towels.
This secondary container is placed in an activated NanoCool™ shipper adjacent to a
TempTale® 4 temperature monitor. The NanoCool™ shipper is then closed and
packaged as instructed in the Tumor Procurement Manual. The package will be
shipped overnight to the central TIL manufacturing facility). The NanoCool™ shipper
will be supplied to the site with address labels affixed for shipment to the

manufacturing facility as well as all appropriate labels for shipping.
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Further details and additional instructions are available in the Tumor Procurement

Manual.

LN-144 is an autologous product which is procured and delivered
by means which have more in common with autologous blood
product delivery than those of traditional drug production. It is
imperative that only the patient’'s own (autologous) study treatment (LN-
144) be administered to the same individual patient. For these reasons,
the patient specimen must be procured and handled according to a strict
protocol to ensure optimal quality of the specimen and minimum
transport time to and from the processing facility, as well as to ensure
the unique identification of the specimen at all times including injection

back into the patient.

6.2.2 Biomarker Collection and Processing

A total of 50 mL of blood will be collected from the patient for biomarker analysis
utilizing vacutainer blood collection vials. Refer to the study Lab Manual for the

complete procedure details.

6.3 Day -14
The following procedures should be completed during this visit, which is
approximately 2 weeks prior to the treatment date:
¢ Physical Exam including Weight
e Vital signs - Pulse, Respirations, Blood Pressure and Temperature
¢ Evaluation and measurement of all skin and palpable lesions
e Verification of all ongoing medications

e EKG
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6.4

Cardiac evaluation (stress thallium) for all patients. Echocardiogram or MUGA)
for patients = 60 years or patients who have a history of ischemic heart disease,
chest pain, or clinically significant atrial and/or ventricular arrhythmias. Stress
thallium must show normal LVEF and unimpaired wall movement

¢ Pulmonary Function tests if indicated (ie: patients with a prolonged history of

smoking (20 pack/yr)

e CT Exam
¢ Chest (include neck there is prior or suspected neck disease)
e Abdomen
e Pelvis

¢ MRI- Brain in patients who had brain abnormalities on screening exam

¢ Blood and Urine Tests
e Hematology - CBC with Differential

e Chemistry - Sodium, Potassium, Chloride, Total C02,or
Bicarbonate, Creatinine, Glucose, BUN, Albumin, Calcium,
Magnesium, Phosphorus, Alkaline Phosphatase, ALT/SGPT,
AST/SGOT, Total Bilirubin, Direct Bilirubin, LDH, Total protein,
Total CK, Uric Acid, and thyroid panel(to include TSH and free T4)

e Serum pregnancy test for all women of child bearing potential
¢ Urinalysis (complete urine culture if indicated)

e ECOG performance status evaluation

Day -7

Prior to the start of lymphodepletion, verification of successful TIL production and

expansion will be confirmed. Successful production and expansion will be evidenced

by expansion to at least 50 fold over original cells.

¢ Physical Exam including Weight (calculate BSA using DuBois formula and BMI)

e Verification of all ongoing medications
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e ECOG performance status evaluation

e Vital signs - Pulse, Respirations, Blood Pressure and Temperature

¢ Blood and Urine Tests (to be drawn prior to cyclophosphamide administration)

¢ Hematology - CBC with Differential

e Chemistry - Sodium, Potassium, Chloride, Total C0,,or
Bicarbonate, Creatinine, Glucose, BUN, Albumin, Calcium,
Magnesium, Phosphorus, Alkaline Phosphatase, ALT/SGPT,
AST/SGOT, Total Bilirubin, Direct Bilirubin, LDH, Total protein,
Total CK, Uric Acid, and thyroid panel(to include TSH and free
T4)

o Urinalysis (complete Urine culture if indicated)

e CMV antigen assay, as clinically indicated

¢ Obtain blood for Immune monitoring (50 mL of blood to be obtained. Refer to

lab manual)

e Administration of the following medications:

e Cyclophosphamide 60 mg/kg IV in 250 mL D5W - infuse at a rate
of 15 mg/kg over 2hr. (If the patient is obese (BMI > 35) drug
dosage will be calculated using practical weight as described in

Appendix 3.)

e Mesna - Begin mesna infusion at a rate of 3 mg/kg/hour
intravenously diluted in a suitable diluent (see pharmaceutical

section) over 23 hours after each cyclophosphamide dose.

e Ondansetron (0.15 mg/kg/dose [rounded to the nearest even mg
dose between 8 mg and 16 mg based on patient weight] IV every
eight hours X 3 days) will be given for nausea. (If the patient is
obese (BMI > 35) drug dosage will be calculated using practical

weight as described in Appendix 3).

¢ Prophylactic antibiotics such as TMP/SMX DS 160 mg/800 mg

may be given as clinically indicated, per standard of care.
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6.5 Day-6

The following procedures should be performed:

¢ Physical Exam including Weight (calculate BSA using DuBois formula and BMI)

e Verification of all ongoing medications

e Vital signs - Pulse, Respirations, Blood Pressure and Temperature

¢ Blood and Urine Tests (to be drawn prior to cyclophosphamide administration)
e Hematology - CBC with Differential

e Chemistry - Sodium, Potassium, Chloride, Total CO0,,or
Bicarbonate, Creatinine, Glucose, BUN, Albumin, Calcium,
Magnesium, Phosphorus, Alkaline Phosphatase, ALT/SGPT,
AST/SGOT, Total Bilirubin, Direct Bilirubin, LDH, Total protein,
Total CK, Uric Acid, and thyroid panel(to include TSH and free
T4)

¢ CMV antigen assay, as clinically indicated
¢ Urinalysis (complete urine culture if indicated)
¢ Administration of the following medications

¢ Cyclophosphamide 60 mg/kg IV in 250 mL D5W — infuse at a rate
of 15 mg/kg over 2hr. (If the patient is obese (BMI > 35) drug
dosage will be calculated using practical weight as described in

Appendix 3.)

e Mesna - Begin mesna infusion at a rate of 3 mg/kg/hour
intravenously diluted in a suitable diluent (see pharmaceutical

section) over 23 hours after each cyclophosphamide dose.

¢ Ondansetron (0.15 mg/kg/dose [rounded to the nearest even mg
dose between 8 mg and 16 mg based on patient weight] IV every
eight hours X 3 days) will be given for nausea. (If the patient is
obese (BMI > 35) drug dosage will be calculated using practical

weight as described in Appendix 3).
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e Prophylactic antibiotics such as TMP/SMX DS 160 mg/800 mg
may be given as clinically indicated, per standard of care.
6.6 Day -5 to Day -1
The following procedures should be performed:
¢ Physical Exam including Weight (calculate BSA using DuBois formula and BMI)
e Verification of all ongoing medications
¢ Vital signs - Pulse, Respirations, Blood Pressure and Temperature
¢ Blood and Urine Tests (to be drawn prior to fludarabine administration)
¢ Hematology - CBC with Differential

e Chemistry - Sodium, Potassium, Chloride, Total C02,or
Bicarbonate, Creatinine, Glucose, BUN, Albumin, Calcium,
Magnesium, Phosphorus, Alkaline Phosphatase, ALT/SGPT,
AST/SGOT, Total Bilirubin, Direct Bilirubin, LDH, Total protein,
Total CK, Uric Acid, and thyroid panel on days -4 and -1(to include
TSH and free T4)

e CMV antigen assay, as clinically indicated
e Urinalysis (complete urine culture if indicated)
¢ The following medication should be administered:

¢ Fludarabine 25mg/ m2 to be given IV over approximately 30

minutes once daily each day.
¢ Prophylactic antibiotics such as TMP/SMX DS 160 mg/800 mg
may be given as clinically indicated, per standard of care.
6.7 Day 0 (+2 days)
Day 0 is the day of LN-144 infusion.

Upon completion of the manufacturing process the product will be labeled with a
patient specific label. A certificate of authenticity verifying the result of the release

testing and the accuracy of the labels will be issued. The product will then be
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released for shipment from the manufacturing facility. The product will be shipped
overnight by courier to the clinical site pharmacy in a NanoCool™ shipper validated to
maintain a product temperature of 2-8°C. The product temperature will be
continuously monitored by a TempTale 4™ which will be placed in the container in

contact with the product.

The product will be received by the appropriate clinical pharmacy for the particular
patient. After verification and labeling at the pharmacy, the product will be returned to
the NanoCool™ shipper to maintain temperature as the product is transferred to the
patient bedside. Upon receipt by the infusing physician and double verification for
identity the product may be removed from the NanoCool™ shipper and prepared for

infusion.

If not already hospitalized, the patient will be admitted 1-2 days prior to planned LN-
144 administration and prepared for study drug administration. Patients will remain
hospitalized until the completion of the IL-2 therapy, as per institutional standards.
The following procedures should be performed:
¢ Physical exam including Weight (calculate BSA using DuBois formula and BMI)
e Verification of all ongoing medications
e ECOG performance status evaluation

o Vital signs- Pulse, Respirations, Blood Pressure and Temperature

e Vital signs to be measured every 30 minutes during infusion and hourly for up

to 4 hours post LN-144 infusion.

¢ Following the completion of 4 hour post infusion assessments, routine vital
signs monitoring (every 4-6 hours for up to approximately 24 hours post TIL

infusion) unless a higher frequency is clinically indicated
¢ The following medications will be administered:

¢ Prophylactic antibiotics such as TMP/SMX DS 160 mg/800 mg

may be given as clinically indicated, per standard of care

o LN-144 Infusion: Between 1.5 x 10° and 150 X 10° autologous TIL (LN-144)

will be administered intravenously. The product will be administered (by gravity)
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within 45 minutes. If interruption of infusion is required for medical reasons, the
product infusion should complete within 3 hours of beginning infusion. The total
volume to be infused will be approximately 250 mL for cell concentrations < 75
x 10° LN-144 or 500 mL for cell concentrations >75 x 10° LN-144 . Further
details of the administration procedure will be provided in the Pharmacy

Manual.
6.8 Days1-4
During these days, while patient remains hospitalized, the following procedures
should be performed:
¢ Physical Exam including weight (calculate BSA using DuBois formula and BMI)
e Verification of all ongoing medications
¢ Vital signs- Pulse, Respirations, Blood Pressure and Temperature

¢ Blood and Urine Tests (to be drawn prior to the first IL-2 administration of each

calendar day)
¢ Hematology- CBC with Differential

e Chemistry- Sodium, Potassium, Chloride, Total C02,or
Bicarbonate, Creatinine, Glucose, BUN, Albumin, Calcium,
Magnesium, Phosphorus, Alkaline Phosphatase, ALT/SGPT,
AST/SGOT, Total Bilirubin, Direct Bilirubin, LDH, Total protein,
Total CK, Uric Acid, and thyroid panel(to include TSH and free
T4)

e CMV antigen assay - required only on days 1 and 3
o Urinalysis (complete Urine culture if indicated)

e Conduct Toxicity Assessment

¢ The following medications will be administered:

e [L-2 — begin infusion on Day1: 12 - 24 hours after conclusion of
the LN-144 infusion. IL-2 will be administered at a dose of 600,000
IU/kg (based on total body weight). Administer by intravenous
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infusion at a frequency not greater than every 8 hours as per
institutional standard of care Continue for up to a maximum of six
doses. IL-2 doses will be skipped if patient experiences a Grade 3
or 4 toxicity due to IL-2 except: reversible Grade 3 toxicities
common to IL-2 such as diarrhea, nausea, vomiting, hypotension,
skin changes, anorexia, mucositis, dysphagia, or constitutional
symptoms and laboratory changes as detailed in Appendix 4.
Toxicities will be managed as outlined in Appendix 5. If these
toxicities can be easily reversed within 24 hours by supportive
measures, then additional doses may be given. If greater than 2
doses of IL-2 are skipped, IL-2 administration will be stopped. In
addition, dosing may be held or stopped at the discretion of the
treating investigator. Refer to Appendix 5 for guidance.

¢ Filgrastim 5 mcg/kg/day administered by subcutaneous injection.
This will be administered each day until the absolute neutrophil
count reaches >1000/mm? for three consecutive days. The

maximum filgrastim dose should not exceed 300 mcg per day.

¢ Fluconazole 400 mg PO daily. This should be administered each

day until the absolute neutrophil count reaches >1000/mm?®

¢ Prophylactic antibiotics such as TMP/SMX DS 160 mg/800 mg

may be given as clinically indicated, per standard of care

¢ Herpetic treatment_will be initiated in patients positive for HSV.
Valacyclovir PO or acyclovir IV will be administered daily, and

continued until CD4 > 200 cells/mm?®.

6.9 Day 14, 28 (+/- 1 day)

The following procedures will be performed:
¢ Physical Exam including weight
e ECOG performance status evaluation Day 14 only
e Verification of all ongoing medications

e Vital signs- Pulse, Respirations, Blood Pressure and Temperature
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¢ Blood and Urine Tests
e Hematology- CBC with Differential

e Chemistry- Sodium, Potassium, Chloride, Total C02,or
Bicarbonate, Creatinine, Glucose, BUN, Albumin, Calcium,
Magnesium, Phosphorus, Alkaline Phosphatase, ALT/SGPT,
AST/SGOT, Total Bilirubin, Direct Bilirubin, LDH, Total protein,
Total CK, Uric Acid, and thyroid panel(to include TSH and free T4)

e Conduct Toxicity Assessment

¢ Obtain blood for Immune monitoring (50 mL of blood to be obtained. Refer to

lab manual). Day 14 only
e If required, the following medications will continue to be administered

¢ Filgrastim_5 mcg/kg/day administered by subcutaneous injection.
This will be administered each day until the absolute neutrophil
count reaches >1000/mm? for three consecutive days. The

maximum filgrastim dose should not exceed 300 mcg per day.

e Fluconazole 400 mg PO daily. This should be administered each

day until the absolute neutrophil count reaches >1000/mm?.

¢ Prophylactic antibiotics such as TMP/SMX DS 160 mg/800 mg

may be given as clinically indicated, per standard of care.

¢ Herpetic treatment_will be initiated in patients positive for HSV.
Valacyclovir PO or acyclovir IV will be administered daily, and

continued until CD4 > 200 cells/mm?®.

6.10 Day 42 ( +/- 3 days)

The following procedures will be performed:
¢ Physical Exam including Weight
¢ Evaluation and measurement of all skin and palpable lesions
e Verification of all ongoing medications

o Vital signs- Pulse, Respirations, Blood Pressure and Temperature
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e Conduct Toxicity Assessment
¢ Blood and Urine Tests

e Hematology- CBC with Differential

e Chemistry- Sodium, Potassium, Chloride, Total C02,or
Bicarbonate, Creatinine, Glucose, BUN, Albumin, Calcium,
Magnesium, Phosphorus, Alkaline Phosphatase, ALT/SGPT,
AST/SGOT, Total Bilirubin, Direct Bilirubin, LDH, Total protein,
Total CK, Uric Acid, and thyroid panel(to include TSH and free T4)

e CMV antigen assay, as clinically indicated

e Obtain blood for Immune monitoring (50 mL of blood to be obtained. Refer to

lab manual)
e CT Exam
e Chest (include neck if there is prior or suspected neck disease)
e Abdomen
e Pelvis
¢ MRI of brain
e If required, the following medications will continue to be administered

e Filgrastim 5 mcg/kg/day administered by subcutaneous injection.
This will be administered each day until the absolute neutrophil
count reaches >1000/mm? for three consecutive days. The

maximum filgrastim dose should not exceed 300 mcg per day.

¢ Fluconazole 400 mg PO daily. This should be administered each

day until the absolute neutrophil count reaches >1000/mm?.

¢ Prophylactic antibiotics such as TMP/SMX DS 160 mg/800 mg

may be given as clinically indicated, per standard of care.

¢ Herpetic treatment will be initiated in patients positive for HSV.
Valacyclovir PO or acyclovir IV will be administered daily, and

continued until CD4 > 200 cells/mm?.
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6.11 Day 84 ( +/- 3 days)
The following procedures will be performed during this post treatment evaluation visit:
¢ Physical Exam including Weight
e ECOG performance status evaluation
¢ Evaluation and measurement of all skin and palpable lesions
« Verification of all ongoing medications
e Vital signs- Pulse, Respirations, Blood Pressure and Temperature
e Conduct Toxicity Assessment
¢ Slit lamp eye exam (noting in detail, the exact size and location of any lesions)
¢ Calculate Creatinine Clearance using Cockcroft-Gault formula
e Blood and Urine Tests
e Hematology- CBC with Differential

e Chemistry- Sodium, Potassium, Chloride, Total C02,or
Bicarbonate, Creatinine, Glucose, BUN, Albumin, Calcium,
Magnesium, Phosphorus, Alkaline Phosphatase, ALT/SGPT,
AST/SGOT, Total Bilirubin, Direct Bilirubin, LDH, Total protein,
Total CK, Uric Acid, and thyroid panel(to include TSH and free T4)

e CMV antigen assay, as clinically indicated

¢ Obtain blood for Immune monitoring (50 mL of blood to be obtained. Refer to

lab manual)
e CT Exam
e Chest ( include neck if there is prior or suspected neck disease)
e Abdomen
e Pelvis
e MRI of brain

e If required, the following medications will continue to be administered
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e Filgrastim 5 mcg/kg/day administered by subcutaneous injection.
This will be administered each day until the absolute neutrophil
count reaches >1000/mm? for three consecutive days. The

maximum filgrastim dose should not exceed 300 mcg per day.

e Fluconazole 400 mg PO daily. This should be administered each

day until the absolute neutrophil count reaches >1000/mm?.

¢ Prophylactic antibiotics such as TMP/SMX DS 160 mg/800 mg

may be given as clinically indicated, per standard of care.

¢ Herpetic treatment will be initiated in patients positive for HSV.
Valacyclovir PO or acyclovir IV will be administered daily, and
continued until CD4 > 200 cells/mm?.

6.12 Months 6 (+/- 1 week), 9 (+/- 1 week), 12 (+/- 1 week), 18 (+/- 3 weeks), and 24 (+/-
3 weeks)

Patients who experience stable disease, a partial response, or complete response, or
those with unresolved toxicities noted at day 84 visit will be evaluated. The following
procedures will be performed during these visits:

¢ Physical Exam including Weight

e ECOG performance status evaluation

e Vital signs- Pulse, Respirations, Blood Pressure and Temperature

¢ Evaluation and measurement of all skin and palpable lesions

¢ Blood and Urine Tests

e Hematology- CBC with Differential

e Chemistry- Sodium, Potassium, Chloride, Total CO,,or
Bicarbonate, Creatinine, Glucose, BUN, Albumin, Calcium,
Magnesium, Phosphorus, Alkaline Phosphatase, ALT/SGPT,
AST/SGOT, Total Bilirubin, Direct Bilirubin, LDH, Total protein,
Total CK, Uric Acid, and thyroid panel(to include TSH and free T4)

e CMV antigen assay , as clinically indicated
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¢ Obtain blood for Immune monitoring (50 mL of blood to be obtained.. Refer to

lab manual) Month 6 only
e CT Exam
e Chest ( include neck if there is prior or suspected neck disease)
e Abdomen

e Pelvis

6.13 Discontinued Patients

Patients who discontinue during the Day 84 visit due to progressive disease, or
unwillingness or inability to return for follow up evaluations will be followed via phone

or email contact. The following information will be requested from the patient:
e Summary of treatment received, including adverse events, since the previous
contact
¢ Estimation of performance status

¢ Any additional imaging studies, physical exam or laboratory reports which the

patient can provide
e Survival status

Patients who develop progressive disease during the follow up period, or are unwilling
to return for follow up evaluations will be followed via phone or email contact. The

following information will be requested from the patient:
e Summary of treatment received, since the previous contact

¢ Estimation of performance status

e Survival status

6.14 Expected Toxicities and Treatment Guidelines

6.14.1 LN-144
Early toxicities related specifically to the infusion of the cells (those which are seen
immediately following the cell infusion and prior to IL-2 administration are generally

mild and include fevers, chills, headache, and malaise. Toxicities which occur
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following administration of IL-2 but are thought to be related to the cells include
immune mediated events such as vitiligo transient uveitis, hearing loss and vestibular
dysfunction. (IL-2 specific toxicity is discussed in 6.14.2) The use of the non-
myeloablative regimen prior to cell administration increases the toxicity of this

treatment as profound myelosuppression occurs in all patients.

6.14.2 IL-2

IL-2 administration has been associated with capillary leak syndrome (CLS) which is
characterized by a loss of vascular tone and extravasation of plasma proteins and
fluid into the extravascular space. CLS results in hypotension and reduced organ
perfusion which may be severe and can result in death. CLS may be associated with
cardiac arrhythmias (supraventricular and ventricular), angina, myocardial infarction,
respiratory insufficiency requiring intubation, gastrointestinal bleeding or infarction,

renal insufficiency, edema, and mental status changes.

IL-2 treatment is also associated with impaired neutrophil function (reduced
chemotaxis) and with an increased risk of disseminated infection, including sepsis and
bacterial endocarditis. Consequently, preexisting bacterial infections should be
adequately treated prior to initiation of IL-2 therapy. Patients with indwelling central
lines are particularly at risk for infection with gram positive microorganisms. Antibiotic
prophylaxis with oxacillin, nafcillin, ciprofloxacin, or vancomycin has been associated
with a reduced incidence of staphylococcal infections. IL-2 administration should be
withheld in patients developing moderate to severe lethargy or somnolence; continued

administration may result in coma.

The standard approach to the administration of high-dose IL-2 in all studies is to
continue dosing until grade 3 or 4 events occur. The most commonly seen grade 4
events are pulmonary and renal impairment, and mental status changes. These
toxicities may sometimes require intubation for protection of the patient’s airway. It is
important to note that although these patients require significant supportive measures
during this period, all toxicities are reversible and the overwhelming majority of
patients have suffered no long term sequelae following this treatment

regimen. However, fatal complications are possible and it is therefore only
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appropriate to carry out this experimental treatment in the context of life threatening

metastatic cancer.

6.14.3 Treatment Guidelines for Toxicity Management

Concomitant medications to control side effects of therapy will be given. Meperidine
(25-50 mgq), or other medication per site standard of care may be given intravenously
if severe chills develop. Other supportive therapy shall be given as required.
Supportive therapy includes acetaminophen (650 mg g4h), indomethacin (50-75 mg
g6h) and ranitidine (150 mg q12h). The investigator should use supportive therapies
as per institutional standard of care. Additional antiemetic therapy will be
administered for breakthrough nausea and vomiting. Patients shall receive supportive

care as indicated for IL-2 toxicities as listed in Appendix 5.

Expected toxicities with cyclophosphamide and fludarabine administration are listed in
the package inserts (See Appendix 7 and 8 respectively). Also included in the
package inserts is information on supportive care and management of toxicities.
Additionally, Sections 6.5 and 6.6 provide some guidance on management of
common adverse effects.. Treatment will be given as per investigator discretion.

Additional guidelines for toxicity management are as below:

6.14.4 Empiric Antibiotics

Patients will start on broad-spectrum antibiotics, either a 3" or 4™ generation
cephalosporin or a quinolone for fever — defined as 38.3T once or two temperatures
of 38.0C or above at least one hour apart, AND an ANC <500/mm?®. . Infectious
disease consultation will be obtained for all patients with unexplained fever or any

infectious complications.

6.14.5 Blood Product Support

Using daily CBCs as a guide, the patient will receive platelets and packed red blood
cells (PRBCs) as needed. Attempts will be made to keep hemoglobin >7.5 g/dL, and
platelets >10,000/mm?. All blood products will be irradiated. Leukocyte filters will be
utilized for all blood and platelet transfusions to decrease sensitization to transfused
WBCs and decrease the risk of CMV infection.
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6.14.6 Renal Toxicity
Renal toxicity defined by rapid rise in creatinine levels or clinical symptoms is a risk. If
patients exhibit signs or symptoms of renal toxicity, manage as per institutional

standard of care.

6.15 Infection Prophylaxis

Note: Other anti-infective agents may be substituted at the discretion of the treating
Investigator.

6.15.1 Pneumocystis Jiroveci Pneumonia

All patients will receive the fixed combination of trimethoprim (TMP) and
sulfamethoxazole [SMX] as double strength (DS) tab (DS tabs = TMP 160 mg/tab,
and SMX 800 mg/tab) (PO) daily three times a week on non-consecutive days,
beginning on the first Monday, Wednesday, or Friday on or after the first dose of

chemotherapy.

Pentamidine will be substituted for TMP/SMX DS in patients with sulfa allergies. It will
be administered aerosolized at 300 mg per nebulizer within one week prior to
receiving study treatment and continued monthly until CD4 count is above 200/mm?

and for at least six months post chemotherapy, or as Investigator deems appropriate.

Pneumonia prophylaxis will continue for six months post chemotherapy. If the CD4
count is less than 200/mm? at six months post chemotherapy, or as Investigator
deems appropriate, prophylaxis will continue until the CD4 count is greater than
200/mm?.

6.15.2 Herpes Virus Prophylaxis

Patients with positive HSV serology will be given valacyclovir orally at a dose of 500
mg daily the day after chemotherapy ends, or acyclovir, 250 mg/m? IV every 12 hours
if the patient is not able to take medication by mouth. Reversible renal insufficiency
has been reported with 1V but not oral acyclovir. Neurologic toxicity including delirium,
tremors, coma, acute psychiatric disturbances, and abnormal EEGs has been
reported with higher doses of acyclovir. Should this occur, a dosage adjustment will

be made or the drug will be discontinued. Acyclovir will not be used concomitantly
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with other nucleoside analogs which interfere with DNA synthesis, e.g. ganciclovir. In

renal disease, the dose is adjusted as per product labeling.

Herpes prophylaxis will continue for six months post-chemotherapy, or as long as
Investigator deems necessary. If the CD4 count is less than 200/mm? at six months
post chemotherapy, prophylaxis will continue until the CD4 count is greater than
200/mm?>.

6.15.3 Fungal Prophylaxis (Fluconazole)

Patients will start fluconazole 400 mg (PO) the day after chemotherapy concludes and
continue until the absolute neutrophil count is greater than 1000/mm?®. The drug may

be given |V at a dose of 400 mg in 0.9% sodium chloride USP daily in patients unable

to take it orally.

6.15.4 Empiric Antibiotics

Patients will start on broad-spectrum antibiotics, either a 3rd or 4th generation
cephalosporin or a quinolone for fever — defined as 38.3C once or two temperatures
of 38.0C or above at least one hour apart, AND an ANC <500/mm3.
Aminoglycosides should be avoided unless there is clear evidence of sepsis.
Infectious disease consultation will be obtained for all patients with unexplained fever
or any infectious complications as per institutional standard of care.

6.15.5 Blood Product Support

Using CBCs as a guide, the patient will receive platelets and packed red blood cells
(PRBCs) as needed. Attempts will be made to keep hemoglobin >7.5 g/dL, and
platelets >10,000/mm?. All blood products will be irradiated. Leukocyte filters will be
utilized for all blood and platelet transfusions to decrease sensitization to transfused
WBCs and decrease the risk of CMV infection

7 COMPLETION / DISCONTINUATION AND WITHDRAWAL OF PATIENTS

71 Study Completion

Patients will be considered to have completed the study if they complete the tumor
harvest, receive chemotherapy, LN-144 and IL-2 and complete the post treatment Day
14, 28, 42 & 84 Visits.
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7.2 Criteria for Early Termination from Study (Removal from Treatment)

The Investigator will document on the appropriate eCRF page the
reasons/circumstances for discontinuation. A subject may be removed from further

study drug administration for the following medical or administrative reasons:

e Withdrawal of consent (subjects may voluntarily withdraw at any time during

the course of the study. Subject’s “withdrawing consent” should be carefully

assessed to confirm the reason for withdrawal is not an AE)

e Grade 3 or greater autoimmunity that involves vital organs (heart, kidneys,
brain, eye, liver, colon, adrenal gland, lungs) with symptoms emerging prior to
first IL-2 administration.

e Grade 3 or greater allergic reaction including bronchospasm or generalized
urticaria that does not resolve after medical management in the opinion of the

investigator.

e Grade 3 or greater toxicity due to IL-2 that does not decrease to Grade 2 or

less within 96 hours of management.

e Determination by the PI that continued treatment is not in the best interest of

the patient.

o Withdrawal by patient. The patient may withdraw consent to treatment but

continue consent for follow-up evaluations and/or survival status
¢ Disease Progression prior to receipt of study drug (TIL followed by IL-2)
e Death
e Study Terminated by sponsor
e Pregnancy

e Subject has become ineligible for study after enroliment and prior to TIL or IL2

administration

Efforts will be made to follow all subject who discontinue study drug for any reason
(except those who withdraw consent). Such follow-up will include all relevant
evaluations for safety including clinical assessments and collection of laboratory study

results as set out in this protocol. Subjects can only be considered to have a final
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disposition “lost to follow-up” after 3 documented attempts to contact the subject.

7.3

Criteria for Removal from Follow-Up

Patients will be removed from follow-up in the following situations:

7.4

¢ The patient voluntarily withdraws (the reason patient withdraws consent will be

collected).
e There is significant noncompliance with protocol required activities.

e General or specific changes in the patient’s condition render continued
participation the patient unacceptable for further participation in the judgment of

the Investigator.
¢ Death.
¢ Lost to Follow-Up

e Study Terminated by Sponsor

Study Discontinuation (Study or Site Termination)

Conditions may arise during the study that could prompt the study to be stopped or a

study site to be closed. Conditions that may prompt such considerations include, but are

not limited to, the following:

e The discovery of unexpected, serious, or unacceptable risk to subjects enrolled
in the study;

¢ A decision on the part of the Sponsor to suspend, discontinue, or shorten the
study;

e Study conduct at a study site may warrant termination under conditions that

include the following:
e Failure of the Investigator(s) to enroll eligible subjects into the study
¢ Failure of the Investigator(s) to comply with FDA or country-specific regulations

e Submission of false information from the research facility to the Sponsor, the

Clinical Monitor, or a regulatory authority
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¢ Insufficient adherence to protocol requirements

¢ A conflict of interest on the part of the Investigator, his/her institution, or site

personnel that would negatively impact the integrity of the clinical trial
e Institution or IRB under investigation for cause by a federal agency
8 STUDY DRUG INFORMATION
Product Name: LN-144
Active Product Components: Autologous, viable, tumor infiltrating lymphocytes (TIL)
Dosage Form: Live cell suspension

Quantitative Composition: Refer to Table 1
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Table 1. Composition of LN-144
Unit and/or
Ingredient Percentage Formula Function
% viv Per mL
Tumor Infiltrating 1.5 x 10° to 150 x 10° Active Ingredient
Lymphocytes
Interleukin 2 Not applicable | 300 U Lymphocyte growth factor
Human Serum Albumin 0.5 Not applicable Stabilizer
PIasma—Lyte® A <50 Not applicable Diluent
HypoThermosol™ =50 Not applicable Transport medium

Qualitative Composition: LN-144 is a cell product of autologous tumor-infiltrating
lymphocytes (TIL) derived from the patient's own tumor. LN-144 is an autologous cell
therapy for the treatment of patients with advanced melanoma. LN-144 is a live cell
suspension that is formulated in HypoThermosol™ transport medium, Plasma-Lyte® A
with 1% HSA (human serum albumin) and 300 IU/mL of IL2. The suspension volume
will be between 250 to 500 mL. Only one TIL cell dose is given intravenously after
lymphodepletion chemotherapy followed by high dose IL-2 therapy 12-24 hours after
infusion. Each dose contains a range between 1.5 to 150 x 10° total viable
lymphocytes. The total volume to be infused will be approximately 250 mL (300 mL
transfer bag) for cell concentrations < 75 x 10° LN-144 or 500 mL (600mL transfer

bag) for cell concentrations >75 x 10° LN-144.

Manufacturing Process: The overall process of tumor shipping, TIL manufacturing,
and TIL product shipping, and infusion was shown above in Figure 1. The TIL product
is manufactured ex vivo using autologous tumor as starting material. The key

manufacturing steps include:
¢ Surgical removal of autologous metastatic tumor and shipment to
manufacturing facility

e Culture of small 2-3 mm (length x width x height) fragments of autologous
tumor in IL-2 for up to three weeks to expand TIL.
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¢ Harvesting and cryopreservation of TIL for further scheduling of patient and

expansion in a rapid expansion protocol (REP)

e REP culture for 14 days in the presence of IL-2, OKT3, and irradiated

allogeneic MNC feeder cells

¢ Harvesting and formulation of REP expanded product in transport medium and

overnight shipment to clinical site for infusion

Final Product Container: The live suspension of LN-144 is stored in a 300 mL blood
transfer pack (Baxter) for cell concentrations < 75 x 10° LN-144 or 600 mL blood

transfer pack (Baxter) for cell concentrations >75 x 10° LN-144.

Transport: Each dose of the live suspension LN-144 will be shipped/sent by courier
to the clinical site from the TIL Manufacturing Facility the day before administration
using a method that is intended to support 24-hour delivery. The live suspension
product will be packaged in a protective bag containing absorbent padding then
placed into an insulated container (Therapak NanoCool™ shipper), designed to
maintain transit temperature between 2 - 8°C. A temperature monitoring device will be

included to monitor the temperature inside the container during shipping.

Receipt at Clinical Site and Administration: The dose of LN-144 will be received at
the clinical site in the pharmacy on the day of administration. Receipt is defined as the
moment the TIL package is signed for by site personnel and released from courier’s
custody. After receiving, verification, and labelling with the clinical sites specific labels
at the pharmacy, the investigational product, LN-144, will be transferred to the patient
bedside. The product is infused by gravity within 45 minutes. If interruption of infusion
is required for medical reasons, the product infusion should complete within 3 hours of

beginning infusion. Refer to Product Administration Manual for additional details.
9 STUDY ASSESSMENTS

9.1 Efficacy Assessments

9.1.1 Response Criteria
Clinical response will be determined using RECIST version 1.1 with a modification to
require confirmation of PD. Refer to Table 2 and Table 3 for RECIST 1.1 response

criteria definitions.
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9.1.1.1 Evaluation of Target Lesions’

9.1.1.2

e Complete Response (CR): Disappearance of all target lesions. Any
pathological lymph nodes (whether target or non-target) must have a reduction

in short axis to <10 mm).

¢ Partial Response (PR): At least a 30% decrease in the sum of the diameter of

target lesions taking as reference the baseline sum diameters.

e Progression (PD): At least a 20% increase in the sum of diameters of target
lesions taking as reference the smallest sum on study (this includes the
baseline sum if that is the smallest on study). In addition to the relative
increase of 20%, the sum must also demonstrate an absolute increase of at
least 5 mm. (Note: the appearance of one or more new lesions is also

considered progression).

¢ Stable Disease (SD): Neither sufficient shrinkage to qualify for PR nor sufficient
increase to qualify for PD taking as references the smallest sum diameters

while on study.

Evaluation of Non-target Lesions?

e Complete Response (CR): Disappearance of all non-target lesions and
normalization of tumor marker level. All lymph nodes must be non-pathological

in size (<10 mm short axis).

¢ Non-Complete Response: Persistence of one or more non-target lesion(s)

and/or maintenance of tumor marker level above normal limits.

e Progression (PD): Unequivocal progression of existing non-target lesions.

' All measurable lesions up to a maximum of two lesions per organ and five lesions in total,
representative of all involved organs should be identified as target lesions and recorded and
measured during screening. A sum of the diameters (longest for non-nodal lesions, short axis
for nodal lesions) for all target lesions will be calculated and reported as the baseline sum
diameters. The baseline sum diameters will be used as reference by which to characterize any
objective tumor regression in the measurable dimension of the disease. If ymph nodes are to
be included in the sum, only the short axis will contribute.

All other lesions (or sites of disease) should be identified as non-target lesions and should

also be recorded at baseline.
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(Note: the appearance of one or more new lesions is also considered

progression).

9.1.1.3 Evaluation of Best Overall Response

The best overall response is determined once all the data for the patient is known.
The best overall response is the best response recorded from the start of treatment
until disease progression/recurrence, the initiation of new anti-cancer therapy, death
or 24 months whichever comes first. The patient's best response assignment will

depend on the achievement of both measurement and confirmation criteria.

Table 2. Time Point Response: Patients with Target (* Non-target) Disease
Target Lesions Non-Target Lesions New Lesions Overall Response
CR CR No CR
CR Non-CR/Non-PD No PR
CR Not evaluated No PR
PR Non-PD or not all No PR
evaluated
SD Non-PD or not all No SD
evaluated
Not all evaluated Non-PD No NE
PD Any Yes or No PD
Any PD Yes or No PD
Any Any Yes PD
Table 3. Time Point Response: Patients with Non-target Disease Only
Non-Target Lesions New Lesions Overall Response
CR No CR
Non-CR/Non-PD No Non-CR/Non-PD
Not all evaluated No NE
Unequivocal PD Yes or No PD
Any Yes PD
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9.1.1.4 Confirmatory Measurement/Duration of Response

9.1.1.4.1 Confirmation

To be assigned a status of PD, changes in tumor measurements must be confirmed
by repeat studies that should be performed at least 4 weeks after the criteria for
response are first met. In_the case of SD, follow-up measurements must have met

the SD criteria at least once after study entry at a minimum interval of six-eight weeks.

9.1.1.4.2 Duration of Overall Response

The duration of overall response is measured from the time measurement criteria are
first met for either CR/PR until the first date that recurrent or progressive disease is
objectively documented (taking as reference for progressive disease the smallest

measurements recorded since the treatment started).

The duration of overall complete response is measured from the time measurement
criteria are first met for CR until the first date that recurrent disease is objectively

documented.

9.1.1.4.3 Duration of Stable Disease
Stable disease is measured from the start of the treatment until the criteria for
progression are first met, taking as reference the smallest measurements recorded

since the treatment started.

10 STATISTICAL AND ANALYTICAL PLANS
10.1 Introduction

The primary statistical plan of analysis is based on use of descriptive methods unless
mentioned otherwise. Continuous data will be summarized as the number of patients
with non-missing data (N), mean, standard deviation, median, minimum, and
maximum values. Categorical data will be summarized as counts and their related
percentages, where applicable. Point estimates of treatment effect will be derived
from maximum likelihood methods. Estimation of confidence limits will use two-sided,
95% criteria and implement exact methods. Missing data will not be imputed unless
mentioned otherwise. For cases that inferential statistics will be calculated (e.g., p-

values), they will be used in a descriptive manner. All data will be listed.
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An overview of the main analysis strategy is provided in the following sections. A
more detailed description of the analyses and reporting plan of the data will be
provided in the Statistical Analysis Plan (SAP).

10.2 Analysis Populations

Three analysis populations will be defined to summarize the data. The Intent-to-Treat
population (ITT) will consist of all resected patients. The Safety Population is based
on all resected patients who have been successfully infused with LN-144 followed by
IL-2 (at least one dose). A subset of the Per Protocol dataset will be used to
summarize the duration of overall response and is limited to those patients achieving
a complete or partial overall response. The primary Safety dataset used for analysis is
based on the number of patients infused with LN-144. A limited amount of safety data
is collected at the time of resection until infusion with LN-144 followed by IL-2. These

data will be summarized as needed, but separately from the primary Safety dataset.

10.3 Endpoints

10.3.1 Primary

Two endpoints are of primary interest. The first primary endpoint is based on
summarizing the safety and toxicity data. Safety and toxicity will be based on the
assessment of multiple clinical evaluations and will mainly include adverse events,
clinical laboratory tests, vital signs, and physical examinations. The second primary
endpoint is a feasibility measure defined as the number of patients from which LN-144
is successfully produced (manufacture of > 1.5 x 10° viable cells) divided by the
number of resected patients x 100%. Patients not meeting numerator criteria for this

definition of feasibility will be classified as failures. This is an ITT based analysis.

10.3.2 Secondary

Several secondary and exploratory endpoints are of interest. The first secondary
endpoint is an additional feasibility measure and is defined as the number of patients
successfully infused with LN-144 followed by IL-2 divided by the number of resected
patients x 100%. Patients not meeting numerator criteria for feasibility will be

classified as failures. This is an ITT based analysis.
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The second endpoint is based on the assessment of anti-tumor activity by
measurement of the best overall response and subsequent estimation of the best
overall response (BOR) rate using RECIST 1.1 criteria. The BOR rate is derived as
the number of patients with a complete response (CR) or partial response (PR)
divided by the number of patients successfully infused with LN-144 followed by IL-2
(at least one dose) x 100%. Patients failing to achieve a CR or PR among the
denominator patient population (i.e., the PP dataset) will be classified as non-

responders.

10.3.3 Exploratory

The remaining endpoints are exploratory. The first set of such endpoints is used to
evaluate additional measures of efficacy up to 24 months, including: progression-free
survival (PFS), overall survival (OS), duration of response (overall, CR, and stable

disease), and time to response. The definition of each of these endpoints follows.

PFS is defined as the time (in days) from the start of IL-2 therapy to PD, relapse, or
death due to any cause, whichever event is earlier. Patients not experiencing PD or
having expired at the end of the follow-up period will have their event times censored
on the last date that a valid assessment of tumor status is made. One day will be

added to each patient’s derived event time.

OS is defined as the time (in days) from the start of IL-2 therapy to death due to any
cause. Patients not having expired at the end of the follow-up period will have their
event times censored on the last date of their known survival status. One day will be

added to each patient’s derived event time.

Duration of overall response is measured from the first time measurement criteria are
met for a CR or PR, whichever response is observed first, until the first date that
recurrent or progressive disease (PD) occurs. The time is measured in days. Patients
not experiencing recurrent or PD prior to the end of the follow-up period will have their
event times censored on the last date that a valid assessment of tumor status is
made. One day will be added to each patient’s derived event time. The duration of
overall complete response is measured from the time measurement criteria are first
met for CR until the first date that recurrent disease or PD is objectively documented.

The duration of stable disease is measured from the start of the treatment until the
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criteria for progression are first met, taking as reference the smallest measurements

recorded since the treatment started.

Time to response will be defined as the time (in days) from the start of IL-2 therapy
until achievement of a CR or PR. The analysis will be limited to just those patients
with a CR or PR; no observations will be censored in the analysis. One day will be

added to each patient’s derived event time.

The second set of exploratory endpoints includes measures of immune response with
the objective to evaluate their correlation with response, outcome, and toxicity of the

treatment.

10.4 Sample Size Justification

The sample size is driven by the need to obtain 20 patients who complete treatment;
the number of resected patients is not the sampling target. Complete treatment is
defined as successful infusion with LN-144 followed by IL-2This response parameter
is assumed to be a binomial proportion, with the percentage (proportion x 100%)
derived as the number of eligible patients divided by the number of resected patients
x 100%. This percentage is expected to equal 60%. Based on this percentage value,
roughly 33 patients will need to be resected in order to yield a sample size of 20
patients who complete treatment. Two-sided 95% confidence limits estimated on a
binomial proportion of 60% and 33 resected patients are associated with a maximum
half width value of 16.7%: the lower confidence limit bound not to be less than 43.3%.
Estimating the sample size in this manner yields a small oversampling for the primary
feasibility objective since the number of patients who complete treatment is a subset
of the number of patients that LN-144 is successfully produced (manufacture of more
than 1.5 billion viable cells).. It is expected that at least 80% of the resected patients
will achieve the primary study endpoint. As such, a trial accruing 33 resected patients
to net 20 eligible patients will be associated with two-sided 95% confidence limits with
bounds of + 13.6% for an 80% rate: the lower bound value no less than 66.3%. It is
assumed that percentage values < 50% for the primary feasibility endpoint are not
desirable, and hence, should the observed rate equal or exceed 80%, a sampling of
33 resected patients will have adequate sensitivity for the confidence bounds to

exclude this undesired target. A smaller number of resected patients will likewise net
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sufficient confidence limit bounds to exclude values <50%.These values appear
reasonable for a study whereby an objective is to meet a pre-stated threshold in the

number of manufactured TIL before receiving infusion with LN-144 followed by IL-2.

A sample size of 20 patients who completed treatment is associated with acceptable
cumulative probabilities of observing at least one Grade 3 or 4 toxicity. Assuming an
underlying rate of observing a Grade 3 or 4 toxicity is 0.05, 0.10, or 0.15, the
probability of observing at least 1 such toxicity in a sample of 20 patients who

completed treatment is 0.642, 0.898, and 0.961, respectively.

The 20 patient sample size also provides a denominator number of patients for the
anti-tumor efficacy measurements. Since these assessments are of a secondary or

exploratory nature, such a sample size seems reasonable.

The upper sampling limit of patients in this study is 20 patients who completed
treatment as previously defined. While it is estimated that about 33 resected patients
are needed to achieve this target, an additional limit of 40 resected patients is placed

on patient sampling.

10.4.1 Baseline Demographic and Clinical Characteristics
Baseline demographic and clinical (disease) characterized will be summarized
descriptively for the ITT and Safety patient populations. Age will be derived as a

function of the date of informed consent.

10.4.2 Efficacy Analysis, Primary Endpoint

The primary efficacy variable is a binomial proportion and will be summarized using

both a point estimate and its two-sided, exact 95% confidence limits.

10.4.3 Efficacy Analysis, Secondary Endpoints

The first (feasibility as a function of successful infusion with LN-144) and third
secondary efficacy (BOR rate) variables are binomial proportions and will be
summarized using both a point estimate and its two-sided, exact 95% confidence
limits. A separate analysis of the BOR rate will be performed for just those patients

achieving a CR as their best overall response.
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PFS, OS, durations of overall and complete response, and time to response are time-
to-event (i.e., survival analysis) variables subjected to right censoring (except for time
to response). Kaplan-Meier probabilities and related summary statistics will be
provided for the entire survival curve as well as for the following landmark times
following the initial dose of IL-2: 6 months, 9 months, 18, months, and 24 months
duration. The landmark analyses will be applied to just the PFS and OS data. For
duration of response, a supportive analysis will include death as an event for patients
not having recurrent disease or PD at the time of death. Separate analyses of
duration of response will be performed for the durations of CR and stable disease, if

warranted.

Analysis methods employing graphical techniques and simple statistics (e.qg.,
Spearman’s rho) will be used to explore the potential immune correlates of response,
outcome, and toxicity of treatment. More complex methods based may be used, if

warranted by the data. These methods will be detailed in the SAP.

10.4.4 Safety Analysis

The assessment of safety data will be descriptive and based on the summarization of
treatment-emergent adverse events, serious adverse events, adverse events leading
to discontinuation from the study, vital signs, physical examinations, and clinical
laboratory tests. Adverse event summaries will be based on patient incidence counts
and their related percentages; the number of events will be displayed as appropriate.
In additional to an overall summary of adverse events, separate displays will be made
by intensity and relationship. Certain safety data will be amenable to summary by use
of toxicity grades, and all such analyses will evaluate the distribution of grades over
time in addition to the worst grade observed per patient while on study. These toxicity
grade summaries will be derived separately for each measure under consideration

(e.g., ANCs for neutropenia; platelets for thrombocytopenia).

A limited amount of safety data is collected at the time of resection until infusion with
LN-144 followed by IL-2. These data will be summarized as needed, but separately

from the primary safety analyses.
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10.4.5 Other Planned Analyses

No additional analyses are planned. Should analyses other than those described in
the study protocol be performed, their details will be described in the SAP and Clinical
Study Report, wherever applicable.

11 CONTRAINDICATIONS, PRECAUTIONS AND WARNINGS
11.1  Drugs Administered during the Study

Please refer to the Information for Use package insert provided with all drugs used in
this study to understand the contraindications, precautions and warning relative to a

specific drug.

11.2 TIL Treatment

Early toxicities related specifically to the infusion of the cells (those which are seen
immediately following cell infusion and prior to IL-2 administration) are generally mild
and include fevers, chills, headache, and malaise. Toxicities which occur following
administration of IL-2 but are thought to be related to the cells include immune
mediated events such as vitiligo, transient uveitis, hearing loss and vestibular
dysfunction. (IL-2 specific toxicity is discussed in 6.14.2). The use of the non-
myeloablative regimen prior to cell administration increases the toxicity of this

treatment as profound myelosuppression occurs in all patients.

11.3 IL-2 Administration

See section 6.14.2 for IL-2 toxicity considerations. The standard approach to the
administration of high-dose IL-2 in all studies is to continue dosing without putting the
patient at risk for severe or irreversible toxicities. The most commonly seen Grade 4
events are pulmonary and renal impairment, and mental status changes. Itis
important to note that although these patients require significant supportive measures
during this period, most toxicities are reversible and the overwhelming maijority of
patients have suffered no long term sequelae following this treatment regimen.
However, fatal complications are possible and it is therefore only appropriate to carry

out this experimental treatment in the context of life threatening metastatic cancer.

CONFIDENTIAL Page 66 of 125

1092 of 1468



Lion Biotechnologies, Inc.
LN-144
Protocol C-144-01 Version 3.0

12 ADVERSE EVENTS

Toxicities will be recorded as AEs and SAEs in the patient’s source documents and
on the Adverse Event eCRF and must be graded using the NCI's CTCAE v4.03 dated
June 14, 2010. Safety will be assessed in all patients after enroliment in the study

through the day 84 assessment.

12.1 Definitions
Adverse Event

An AE is defined as any untoward medical occurrence that occurs during a clinical
investigation regardless of causal relationship with the investigational product. An AE
can therefore be any unfavorable and unintended sign (including an abnormal
laboratory finding), symptom or disease assessed in eligible patients after enroliment

in the study.
Events meeting the definition of an AE include:

¢ Adverse event temporally associated with the use of any of the study drugs or
TIL treatment whether or not considered related to the use of any of the study

drugs or TIL treatment.

¢ Any abnormal laboratory test results (e.g. hematology, clinical chemistry, or
urinalysis) or other safety assessments (e.g., EKGs, radiological scans, vital
signs measurements), that worsen from baseline, and are felt to be clinically

significant in the medical and scientific judgment of the Investigator.

e Exacerbation of a chronic or intermittent pre-existing condition including either

an increase in frequency and/or intensity of the condition.

¢ New conditions detected or diagnosed after investigational product

administration.

¢ Signs, symptoms, or the clinical sequelae of a suspected interaction with

investigational product.

¢ Signs, symptoms, or the clinical sequelae of a suspected overdose of either

investigational product or a concomitant medication.

Events that do not meet the definition of an AE include:
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¢ Any clinically significant abnormal laboratory finding or other abnormal safety
assessments that is associated with the underlying disease, unless judged by

the Investigator to be more severe than expected for the patient’s condition.

e Medical or surgical procedure (e.g., endoscopy, appendectomy); the condition

that leads to the procedure is an AE.

¢ Situations where an untoward medical occurrence did not occur (social and/or

convenience admission to a hospital).

¢ Anticipated day-to-day fluctuations of pre-existing disease(s) or condition(s)

present or detected at the start of the study that do not worsen.

During clinical trials, AEs can be spontaneously reported or elicited during open-

ended questioning, examination, or evaluation of a patient.

Serious Adverse Event

An AE is considered ‘serious” if, in the view of either the Investigator or the Sponsor, it
results in any of the following outcomes:

e Death
e |s Life Threatening
¢ Inpatient hospitalization or prolongation of an existing hospitalization

¢ A persistent or significant incapacity or substantial disruption of the ability to

conduct normal life functions
¢ A congenital anomaly/birth defect

Important medical events that may not directly result in death, be life-threatening, or
require hospitalization may be considered serious when, based on Investigator
decision, they may jeopardize the patient and may require intervention to prevent one

of the above outcomes as listed in this definition.

Hospitalization including admission to a telemetry unit or ICU specifically for

administration of study treatment is not considered a serious adverse event.
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Any pregnancy that occurs from enrollment through the day 84 assessment must be
reported to the Sponsor or their representative. The pregnancy must be followed up
until discharge following delivery or premature termination to determine outcome and
status of mother and child. Pregnancy complications and elective terminations for
medical reasons must be reported as an AE or SAE. Spontaneous abortions must be
reported as an SAE. Any SAE occurring in association with a pregnancy, brought to
the Investigator’s attention after the patient has completed the study and considered
by the Investigator as possibly related to the investigational product, must be promptly
reported to the Sponsor or their representative. In addition, the Investigator must
attempt to collect pregnancy information on any female partners of male study
patients who become pregnant while the patient is enrolled in the study. Pregnancy

information must be reported to the Sponsor or their representative.

12.2 Reporting Procedures for Adverse Events

12.2.1 All Adverse Events

All AEs occurring after enroliment in the study and either observed by the Investigator
or reported by the patient (whether or not attributed to the use of IL-2 or TIL
treatment), will be reported on the eCRF. Monitoring and reporting AEs will be
conducted through the last on-study visit (i.e., the 12-Week Post Treatment

Evaluation Visit).

Medically significant AEs considered related to the investigational product by the
Investigator or the Sponsor will be followed until resolved or resolved with sequelae.
The Investigator shall categorize the cause of the AE as chemotherapy, TIL, IL-2 or
other and must assign the following attributes: description; dates of onset and
resolution; severity; assessment of relatedness to investigational product, and action

taken. The Investigator may be asked to provide follow-up information.

If any patient should die during the trial or within 12 weeks of completing or stopping
study treatment, the Investigator will inform the Sponsor as soon as possible. (Note:
Death due to disease progression should not be reported as a SAE unless it is
deemed to be related to the use of study treatment.) The cause of death should be

recorded in detail on the SAE Report Form.
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Each site will be responsible for reporting SAEs occurring at the site to the applicable
IRB per the IRB’s reporting guidelines. Sites that are required to utilize a local IRB

will be responsible for their own local IRB submissions.

It will be left to the Investigator’s clinical judgment whether or not an AE is of sufficient
severity to require the patient’s removal from the study treatment. A patient may also
voluntarily discontinue treatment due to what he or she perceives as an intolerable
AE. This should be captured in the eCRF. If either of these occurs, the patient must
undergo an end-of-treatment visit and be given appropriate care under medical
supervision until symptoms cease or the condition becomes stable and returns for a
safety Follow-up visit. If the patient was permanently removed from the study or
investigational product due to an SAE, this information must be included in either the

initial or follow-up SAE Report Form and in the eCRF.

12.2.2 Relationship to Study Drug

The following categories and definitions of causal relationship to study drug should be
considered:

¢ Definite There is a known causal relationship between the study drug and the
AE/SAE. The event responds to withdrawal of study drug (de-challenge), and
recurs with re-challenge when clinically feasible. (>95% certainty of

relatedness).

e Probable: There is reasonable causal relationship between the study drug and
the AE/SAE. The event responds to de-challenge. Re-challenge is not
required. (65%-95% probability of relatedness).

e Possible: There is reasonable causal relationship between the study drug and
the AE/ SAE. De-challenge information is lacking or unclear. (35%-65%

probability of relatedness).

¢ Not likely: There is temporal relationship to study drug administration, but there
is not a reasonable causal relationship between the study drug and the
AE/SAE. (5-35% probability of relatedness).

¢ Not related: There is not a temporal relationship to study drug administration
(too early, or late, or study drug not taken), or there is known causal

relationship between the AE/SAE and another drug, concurrent disease, or
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other circumstance. (<56% chance of relatedness).

12.2.3 Severity
The severity of an event describes the degree of impact and/or the need for medical

care necessary to treat an event.

AE grading will be defined by the CTCAE v 4.03. In the event the CTCAE v 4.03 does

not apply, the severity descriptions below will be used.

Mild: Asymptomatic; clinical or diagnostic observations only; intervention

not indicated

Moderate: Minimal, local, or noninvasive intervention indicated; limiting age-

appropriate activities of daily life

Severe: Medically significant but not immediately life-threatening;
hospitalization or prolongation of hospitalization may be required;

disabling; limiting activities of daily life
Life-threatening: Urgent intervention is required

12.2.4 Serious Adverse Events

Investigator Reporting to Sponsor:

All SAEs, regardless of relationship to study treatment, must be collected beginning
after informed consent until six weeks after completion or discontinuation of treatment.
In addition, the Investigator must notify the Sponsor of any SAE that may occur after
this time period which (s)he believes to be certainly, probably, or possibly related

study treatment.

SAE terminology and severity grading will be based on the NCI's CTCAE v4.03

guidelines.

All SAEs that occur during the course of the investigation must be reported by the
Investigator to the Sponsor or designee within 24 hours of learning of the event. The
initial notification should be as complete as is possible with the information available
and include the Investigator’s assessment of whether there is a reasonable possibility

that the study drug caused the event.
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SAE reports will be reported to Drug Safety Solutions, Inc. via PPD
PPD

Reporting to Regulatory Agencies and Institutional Review Boards (IRBs):

In the event of a serious adverse event, the Sponsor, or their designee, will notify the
appropriate regulatory authorities and all appropriate parties as per the regulations. In
addition, the Sponsor must submit expedited reports of an increased rate of
occurrence of serious adverse events over that listed in the protocol or Investigational
Brochure. Sponsor will notify participating sites of any serious adverse events which

occur during trial.

12.2.5 Data Safety Monitoring Board
An independent DSMB will monitor patient safety during the study. The DSMB’s roles,

responsibilities, and conduct are described in an independent charter.

13 ADMINISTRATIVE REQUIREMENTS
13.1 Protocol Modifications

Neither the Investigator nor Sponsor will modify this protocol without obtaining the
concurrence of the other. All protocol amendments must be issued by the Sponsor,
signed and dated by the Investigator, and should not be implemented without prior
IRB approval, except where necessary to eliminate immediate hazards to the patients
or when the change(s) involves only logistical or administrative aspects of the trial
(e.g., change in monitor[s], change of telephone number[s]). Responsibilities for
reporting protocol amendments to any Regulatory Authority (if applicable) and/or IRB

are further described in the Ethical Aspects section of the protocol.

In situations requiring a departure from the protocol, the Investigator or other
physician in attendance will contact the site manager or other appropriate Sponsor
representative by fax or telephone (see the Contact Information page). If possible,
this contact will be made before implementing any departure from protocol. In all
cases, contact with the Sponsor must be made as soon as possible in order to
discuss the situation and agree on an appropriate course of action. The eCRF and
source documents will describe any departure from the protocol and the

circumstances requiring it.
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13.2 Regulatory Documentation

Documents that must be provided to the Sponsor prior to study drug shipment are as

follows:

¢ Up-to-date curriculum vitae for each Investigator.
¢ Signed and dated Investigator Agreement.
¢ Applicable local regulatory documentation (e.g., FDA 1572 Form).

¢ A copy of the formal written notification to the Investigator regarding approval of
the protocol by an IEC/IRB that is in compliance with regulatory guidelines. The
written notification is to be signed by the chairman or authorized designee and
must identify the specific protocol. In cases where an IEC/IRB member has a
known conflict of interest, abstention of that individual from voting should be
documented; an Investigator may be a member of the IEC/IRB, but may not

vote on any research in which he or she is involved.

e Name and address of the IRB with a statement that it is organized and
operates according to GCP and the applicable laws and regulations, and a
current list of the IRB members. If accompanied by a letter of explanation from

the IRB, a general statement may be substituted for this list.

¢ A copy of the IRB approved informed consent and other adjunctive materials
(e.g., advertising) to be used in the study, including written documentation of

IEC approval of these items.

e Name and address of any local laboratory conducting tests for the study, a
dated copy of the laboratory reference values for tests to be performed during
the study and a copy of the certification or other documentation establishing

adequacy of the facility.
¢ Required financial agreement.

In addition to the documents required prior to the study, other documentation may be

required during the course of the study.
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13.3 Patient Identification Register

The Investigator agrees to complete a patient identification register, which will be
used for the purpose of long-term follow-up, if needed. This form will be treated as
confidential, and will be filed by the Investigator in the Trial Center File. Otherwise, all
reports and communications relating to the study will identify patients by initials and

assigned number only.

13.4 Record Retention

In compliance with the ICH/GCP guidelines the Investigator/institution will be
responsible for all information in the eCRF and will maintain the source documents
that support the data collected from each patient, and all trial documents as specified
in Essential Documents for the Conduct of a Clinical Trial and as specified by the
applicable regulatory requirement(s). The Investigator/Institution will take measures to
prevent accidental or premature destruction of these documents. Essential
documents must be retained until at least 2 years after the last approval of a
marketing application in an ICH region or at least 2 years have elapsed since the
formal discontinuation of clinical development of the investigational product. These
documents will be retained for a longer period if required by the applicable regulatory
requirements or by an agreement with the Sponsor. It is the responsibility of the
Sponsor to inform the Investigator/institution as to when these documents no longer
need to be retained. If the responsible Investigator retires, relocates, or for other
reasons withdraws from the responsibility of keeping the study records, custody must
be transferred to a person who will accept the responsibility. The Sponsor must be

notified in writing of the name and address of the new custodian.

13.5 Data Quality Assurance

Steps to be taken to assure the accuracy and reliability of data include; the selection
of qualified Investigators and appropriate study centers, review of protocol procedures
with the Investigator and associated personnel prior to the study, periodic monitoring
visits by the Sponsor and direct transmission of clinical laboratory data from a central
laboratory into the database. Electronic CRFs will be reviewed for accuracy and

completeness by Clinical Research Monitors during on- site monitoring visits and after
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their return from the site, and any discrepancies will be resolved with the Investigator

or designees, as appropriate. The data will be verified for accuracy.

Agreements made by the Sponsor with the Investigator/Institution and any other
parties involved in the clinical trial will be in writing as a separate agreement. On-Site
Audits

Representatives of the Sponsor’s Clinical Quality Assurance department may visit the
site to carry out an audit of the study in compliance with regulatory guidelines and
company policy. Such audits will require access to all study records, including source
documents, for inspection and comparison with the eCRFs. Patient privacy must,
however, be respected. Sufficient prior notice will be provided to allow the

Investigator to prepare properly for the audit.

Similar auditing procedures may also be conducted by agents of any regulatory body
reviewing the results of this study in support of a Licensing Application. The
Investigator should immediately notify the Sponsor if they have been contacted by a

regulatory agency concerning an upcoming inspection.

13.6 Data Handling and Recordkeeping

13.6.1 Electronic Data

When using electronic data handling, the Sponsor or their designee will ensure that
systems comply with 21CFR Part 11 requirements. Documentation regarding the
electronic data systems used in this protocol is located in the study-specific plans or
SOPS for that particular task.

13.6.2 Electronic Case Report Form (eCRF) Completion

Electronic data capture (EDC) will be used for this study. The site will be suitably
trained on the use of the eCRF and appropriate site personnel will be provided
electronic signatures. Data must be entered into the eCRF screens in English. The
eCRFs are to be completed at the time of the patient's visit, with the exception of
results of tests performed outside the Investigator's office, so that they always reflect

the latest observations on the patients participating in the trial.
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Data must be recorded first on a source document that can be verified before it is
entered in the EDC system. Completed eCRFs are to be signed off by the

Investigator as per the data completion guidelines written for this trial.

All eCRF corrections are to be made by the Investigator or other authorized study site
personnel. The Investigator must authorize changes to the recorded safety and

efficacy data.

Completed eCRFs will be submitted according to the Sponsor's instructions, and
reviewed by the Sponsor to determine their acceptability. If necessary, Data

Correction Requests will be generated for resolution by the study site.

13.7 Study Completion/Termination

13.7.1 Study Completion

The Investigator will complete the study and submit all eCRFs in satisfactory
compliance with the protocol after study completion. Continuation of this study beyond
this time must be agreed upon by both the Investigator and Sponsor and may be

implemented without amendment to the protocol.

13.7.2 Study Termination

An initiative for center closure or trial termination can be taken at any time either by
the Sponsor or by the Investigator, provided there is reasonable cause and sufficient
notice is given in advance of the intended termination. Reasons for such action taken
by the Sponsor include, but are not limited to:

¢ Successful completion of the trial at the center

¢ The required number of patients for the trial has been recruited

e Failure of the Investigator to comply with the protocol, the Sponsor's

procedures or GCP guidelines
e Safety concerns
¢ Sufficient data suggesting lack of efficacy

¢ Inadequate recruitment of patients by the Investigator
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13.8 Monitoring

On-site monitoring visits will be performed by the Sponsor as frequently as necessary.
Visits are usually made at intervals of at least four to twelve weeks. The dates of the
visits will be recorded by the monitor in a trial center visit log to be kept at the site.
The first post-initiation visit will usually be made as soon as possible after enroliment
has begun. At these visits the monitor will compare the data entered into the eCRFs
with the hospital or clinic records (source documents). At a minimum, source
documentation must be available to substantiate proper informed consent procedures,
adherence to protocol procedures, adequate reporting and follow-up of adverse
events, administration of concomitant medication, drug receipt/dispensing/return
records, and study drug administration information. Specific items required as source
documents will be reviewed with the Investigator prior to the study. Findings from this
review of eCRFs and source documents will be discussed with the Investigator. The
Sponsor expects that, during monitoring visits, the Investigator (and as appropriate
the Study Coordinator) will be available, the source documentation will be available,

and a suitable environment will be provided for review of study-related documents.

14 INVESTIGATOR REGULATORY OBLIGATIONS
14.1 Institutional Review Board

This trial will be undertaken only after full approval of the protocol and addenda has
been obtained from an IRB and a copy of this approval has been received by the
Sponsor. The IRB must be informed of all subsequent protocol amendments issued
by the Sponsor. Reports on, and reviews of, the trial and its progress will be

submitted to the IRB by the Investigator at intervals stipulated in their guidelines.

The IRB must meet all regulatory requirements governing IRBs (CFR, Title 21, Part 56).
14.2 Informed Consent

Each patient (or a legally authorized representative) must give written consent (and
sign other locally required documents) according to local requirements after the
nature of the study has been fully explained. The consent form must be signed prior to
performance of any study-related activity. The consent form that is used must be
approved both by the Sponsor and by the reviewing IRB. The informed consent

should be in accordance with the current revision of the Declaration of Helsinki,
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current International Conference on Harmonization (ICH) and Good Clinical Practice

(GCP) guidelines, and the Sponsor’s policies.

The Investigator must explain to potential patients or their legal representatives the
aims, methods, reasonably anticipated benefits and potential hazards of the trial, and
any discomfort it may entail. Patients will be informed that they are free not to
participate in the trial and that they may withdraw consent to participate at any time.
They will be told which alternative treatments are available if they refuse to take part
and that such refusal will not prejudice future treatment. Finally, they will be told that
their records may be examined by competent authorities and authorized persons but
that personal information will be treated as strictly confidential and will not be publicly
available. Patients must be given the opportunity to ask questions. After this
explanation and before entry into the trial, consent should be appropriately recorded
by means of the patient's or his/her legal representative's dated signature. If a patient
and his/her legal representative are unable to read, an impartial witness must be
present during the entire informed consent discussion. The signature of the impartial
witness will certify the patient's consent. The patient should receive a signed and
dated copy of the informed consent. The informed consent process should be

documented in the patient’s medical record.

In accordance with HIPAA, the written Informed Consent Form must include a patient
authorization to release medical information to the Sponsor or their representative

and/or allow the Sponsor or their representative, a regulatory authority, or IRB access
to patient’s medical information that includes all hospital records relevant to the study,

including a patient’s medical history.

14.3 Declaration of Helsinki

The study will be performed in accordance with ethical principles that have their origin
in the Declaration of Helsinki and are consistent with ICH GCP, applicable regulatory

requirements.

14.4 Patient Data Protection

The Principal Investigator at each site and designees, employees, and agents

involved with this study will comply with relevant state and federal laws relating to the
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confidentiality, privacy, and security of patient’s personal health information (PHI).
They will only create, maintain, use, or disclose any data that is generated by this
study or other information disclosed to the Principal Investigator or their employees or
agents during the course of the study to the Sponsor, IRB, FDA, or other authorized
recipients as appropriate for the execution, analysis, review, and reporting of this
study. Such information shall not be used for any other purposes and will remain
confidential. Patient records are only to be identified by initials and patient ID

numbers.

14.5 Adverse Event Reporting

The Investigator agrees to report all AEs to the Sponsor as described in the Adverse
Events section. Furthermore, the Investigator is responsible for ensuring that any co-
Investigator or sub-Investigator promptly bring AEs to the attention of the Investigator.
If applicable, the Investigator also is responsible for informing the participating
IRB/IEC of any SAEs.

14.6 Investigator

The Investigator will permit study-related monitoring, audits, IEC/IRB review, and
regulatory inspections by providing direct access to source data and documents. The
Investigator must notify the Sponsor when contacted by a regulatory authority

regarding inspection of her/his study site.

All required data will be recorded in the eCRFs in a timely manner. All eCRF data

must be submitted to the Sponsor throughout and at the end of the study.

If an Investigator retires, relocates, or otherwise withdraws from conducting the study,
the Investigator must notify the Sponsor to agree upon an acceptable storage
solution. Regulatory authorities will be notified with the appropriate documentation

detailing the person to whom the responsibility has been transferred.

14.7 Final Report

The Investigator must complete a report notifying the IRB/IEC of the conclusion of the
clinical study. This report should be made within 3 months of completion or

termination of the study.
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14.8 Confidentiality

Unless otherwise specified in the clinical study agreement, the following process shall
occur: The Investigator must assure that patients’ anonymity will be maintained and
that their identities are protected from unauthorized parties. In the eCRFs or other
documents submitted to the Sponsor, patients should not be identified by their names,
but by an identification code. The Investigator should keep a site enroliment log
showing codes, names, and addresses. Documents not for submission to the
Sponsor (e.g., patients’ written consent forms) should be maintained by the
Investigator in strict confidence, in accordance with all applicable local and national
regulations. All information provided to the Investigator prior to the study, as well as
all data developed during the study, is confidential and remains the property of the
Sponsor. The Investigator agrees that no information based on the conduct of this
study (including the protocol, the data resulting from this study, or the fact that this
study is/was conducted) will be released without prior written consent of the Sponsor

unless this requirement is superseded by local or national regulations.

14.9 Publications

The Sponsor will be responsible for determining when the study results should be
published. The Sponsor will work jointly with the Investigators to publish information.
The Investigator shall not submit a publication to journals or professional societies

without the prior written approval of the Sponsor.
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Screening &
Pre-Study Treatment Follow-up
Procedures
= —_ = -
$ s s{Zlslz [z |7 |32 |+ |3
Assessment g’ §§ :. vloe|lw|[T|eo|a]« 3 claleol<|~ ; g gw % T i é—?é—?
Eo = = > > ¥ | = |= Tl X x X
Bleclz|E|2|2|5|8|5|8|3|8|8|8|5|5|5|s|8e¥E5|c5ez ez
@ |uE a A ERER R ERERE
~ a} a e
Informed Consent X
Inclusion/Exclusion X
Physical Exam' X X | X | X X X X | X X X X | X X X X | X X X X X X X X
Evaluation and
measurement of skin and X X X X X X X X X
palpable lesions
Eye Exam X X
Medical History X
Concomitant Meds X [ x| x| x| x X X X | X X X X | X X X X X
Height X
Weight X X | X | X X X X | X X X X | X X X X | X X X X X X X X
Vital Signs3 X X | X | X X X X | X x [ x| x| x X X X X X X X X X
CMV Antigen Assay4 X X | X X X X | X X X X X X X X X X X
EKG X X
Stress Thallium® X X
CT Chest /Abdomen/Pelvis® X X X X X X X X X
MRI — Brain® X X X X X X X X X
Serum ChemistryT X X | X | X X X X | X X X X | X X X X | X X X X X X X X
Thyroid Panel® X X | X | X X X X X X | X X X X | X X X X X X X X
Hematc;logy9 X X | X | X X X X | X X X X | X X X X | X X X X X X X X
Urinalysis ™ X X[ x| x| x| x| x| x| x[x]x]x]|x]x
Egglrj::]tsg 1Creal]nlne X X
3-HCG Pregnancy Test'” X X
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Assessment

Screening &
Pre-Study
Procedures

Treatment

Follow-up

Screening

Enrollment/
Tumor Resection

Day -14

Day -7

Day -6

Day -5

Day -4

Day -3

Day -2
Day -1

Day 0 (+2d)
Day 1
Day 2

Day 3

Day 4

Day 28 (+/-1d)

Day 42 (+/-3d)
Day 84 (+/-3d)/

EOS
Month 6 (+/- 1

wk)

Month 9 (+/-1
wk)
Month 12 (+/-1
Jwk
Month 18 (+/-
3wks)
Month 24 (+/-
3wks)

ECOG performance status

>

b

x

>

x| Day 14 (+/-1d)

pas

*®

>
*
bas
bs

HIV Titer

HbsAG

Anti-HCV

HLA Typing

Anti CMV antibody titer

HSV serology

EBV panel

PFT™

t';olcmoso::)py15

5 3¢ | o< [ o< | ¢ [ < [ ¢

Tumor Harvest for TIL

Six paraffin embedded slides
from resected tumor

Ondansetron

Cyclophosphamide 60 ma/kg

P

Mesna

Fludarabine 25 mgfmzfday

LN-144 Infusion'®

IL-2 600,000 IU/kg'"

Filgrasi]'mﬁi

TMP/SMX DS, or
appropriate Abx'®

70
Fluconazole

\f’alla\cyl.",lcn.!irfAcyu::IO\..fir21

Toxicity Assessment

KX X XX
badl ol Padl I Podl s

K x| X [x]|x

K XX X XX

O]
Immune Monitoring

HKIHRHK[HK] XK [ X

XK XX X =

HKH AKX X

CONFIDENTIAL

1113 of 1468

Page 87 of 125



Lion Biotechnologies, Inc. Version 3.0
LN-144
Protocol C-144-01

20.
21.
22.

Physical examination (PE) will include gastrointestinal (abdomen, liver), cardiovascular, extremities, head, eyes, ears, nose, and throat,
respiratory system, skin, psychiatric (mental status), general nutrition. PE conducted during follow-up will be symptom directed. Post TIL infusion
PE should occur three times a week until discharge.

List only medications that are NOT part of the tumor harvest procedure.

Vital signs will include heart rate, respiratory rate, blood pressure, and temperature. On Day 0 (TIL infusion), vital signs will be monitored every
30 minutes during infusion then hourly (+/-15 minutes) for four hours and then routinely (every four to six hours), unless otherwise clinically
indicated, for up to approximately 24 hours post TIL infusion.

CMV assay if clinically indicated

Cardiac evaluation (stress thallium) for all patients (per current package insert for IL2). Echocardiogram or MUGA for patients = 60 years or
patients who have a history of ischemic heart disease, chest pain, or clinical significant atrial and/or ventricular arrhythmias. Stress thallium must
show normal LVEF and unimpaired wall movement.

Required for Screening and Pre-Study, then imaging as clinically indicated. If screening image shows abnormalities, obtain at day -14. Include
neck there is prior or suspected neck disease

Chem 20: [Sodium (Na), Potassium (K), Chloride (Cl), Total CO2 (bicarbonate), Creatinine, Glucose, Urea nitrogen (BUN), Albumin, Calcium
total, Magnesium total (Mg), Phosphorus, Alkaline Phosphatase, ALT/SGPT, AST/SGOT, Total Bilirubin, Direct Bilirubin, LDH, Total Protein,
Total CK, Uric Acid]

Thyroid panel: TSH and Free T4. Obtain only as clinically indicated beginning at Day 84/EOS and during Follow-up.

Complete blood count with differential

With culture, if indicated

Calculate creatinine clearance using Cockcroft-Gault calculation

HLA typing to be sent to central laboratory.

Serum pregnancy test

Pulmonary evaluation for patients with a prolonged history of cigarette smoking (ie: 20 packs/year of smoking in the last two years)

Only required for documented Grades 2 or greater diarrhea or colitis as a result of previously received ipilimumab, tremelimumab, or anti-PD1 or
anti-PD-L1 antibodies. As per standard clinical age-appropriate screening

One to two days after the last dose of agent in the preparative regimen

Initiate within approximately 12-24 hours after TIL infusion and continue every eight hours for up to six doses

Continue until neutrophils count > 1000/mm?® X 3 days.

The TMP/SMX DS schedule should be adjusted to QD three times per week (Monday, Wednesday, Friday) and continue for at least six (6)
months and until CD4 > 200/mm®

Continue until ANC > 1000/mm?

In patients positive for HSV continue until CD4 > 200/mm°

50 mL of blood drawn using vacutainers (refer to the Lab Manual)
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APPENDIX 2: ECOG SCALE

ECOG Performance Status Scale

Grade | Descriptions

0 Normal activity. Fully active, able to carry on all pre-disease performance without
restriction.
Symptoms, but ambulatory. Restricted in physically strenuous activity, but ambulatory

1 and able to carry out work of a light or sedentary nature (e.g., light housework, office
work).

2 In bed <50% of the time. Ambulatory and capable of all self-care, but unable to carry out
any work activities. Up and about more than 50% of waking hours.

3 In bed >50% of the time. Capable of only limited self-care, confined to bed or chair more

o )

than 50% of waking hours.

4 100% bedridden. Completely disabled. Cannot carry on any self-care. Totally confined
to bed or chair.

5 Dead.

Adapted from Oken MM, Creech RH, Tormey DC, et al. Toxicity And Response Criteria Of The
Eastern Cooperative Oncology Group. Am J Clin Oncol. 1982;5:649-655.
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APPENDIX 3: PRACTICAL WEIGHT
Modification of Dose Calculations* in Patients whose BMI is > 35

Unless otherwise specified in this protocol, actual body weight is used for dose calculations
of treatment agents. In patients who are determined to be obese (BMI > 35), the practical

weight (see 3 below) will be used.
1. BMI Determination:
BMI = weight (kg) / [height (m)]?
2. Calculation of ideal body weight
Male = 50 kg + 2.3 (number of inches over 60 inches)
Example: ideal body weight of 5°10” male
50 + 2.3 (10) = 73 kg
Female = 45.5 kg + 2.3 (number of inches over 60 inches)
Example: ideal body weight of 5’3" female
455+ 2.3 (3) =57 kg
3. Calculation of “practical weight”

Calculate the average of the actual and the ideal body weights. This is the practical weight
to be used in calculating the doses of chemotherapy and associated agents designated in

the protocol.

*Practical weight will NOT be used in the calculation of dose for IL-2.
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APPENDIX 4: HIGH-DOSE IL-2 TOXICITIES

Adverse Events occurrence in > 10% of patients treated with IL-2 (n=525)

Body System/Events % patients | Body System/Events % patients
Body as a whole Metabolic and Nutritional Disorders
Chills 52 Bilirubinemia 40
Fever 29 Creatinine Increase 33
Malaise 27 Peripheral Edema 28
Asthenia 23 SGOT increase 23
Infection 13 Weight gain 16
Pain 12 Edema 15
Abdominal pain 1 Acidosis 12
Enlarged Abdomen 10 Hypomagnesemia 12
Cardiovascular System Hypocalcemia 11
Hypotension 71 Alkaline Phosphatase Increase 10
Tachycardia 23 Nervous System
Vasodilation 13 Confusion 34
Supraventricular Tachycardia 12 Somnolence 22
Cardiovascular disorder® 11 Anxiety 12
Arrhythmia 10 Dizziness 11
Digestive System Respiratory System
Diarrhea 67 Dyspnea 43
Vomiting 50 Lung Disorder® 24
Nausea 35 Respiratory Disorder® 11
Stomatitis 22 Cough increase 11
Anorexia 20 Rhinitis 10
Nausea and Vomiting 19 Skin and Appendages
Hematologic and Lymphatic Rash 42
Thrombocytopenia 37 Pruritus 24
Anemia 29 Exfoliative dermatitis 18
Leukopenia 16 Urogenital System
Oliguria 63

a

Cardiovascular disorder: fluctuations in blood pressure, asymptomatic ECG changes, CHF.
Lung disorder: physical findings associated with pulmonary congestion, rales, rhonchi.
Respiratory disorder: ARDS, CXR infiltrates, unspecified pulmonary changes.

Source: Proleukin® Prescribing Information — June 2007

c
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APPENDIX 5: EXPECTED IL-2 TOXICITIES AND THEIR MANAGEMENT

Expected Expected Supportive Measures Stop Cycle* Stop Treatment
toxicity grade **
suggested
Chills 3 IV Meperidine 25-50 mg, IV No No
q1h, prn,
Fever 3 Acetaminophen 650 mg, po, | No No
g4h; Indomethacin 50-75
mg, po, g8h
Pruritus 3 Hydroxyzine HCI 10-20 mg No No
po q6h, prn;

Diphenhydramine HCI 25-50
mg, po, g4h, prn

Nausea/ 3 Ondansetron 10 mg, IV, q8h, | No No
Vomiting/ prn; Granisetron 0.01 mg/kg
Anorexia IV daily prn; Droperidol 1

mg, IV g4-6h, prn;
Prochlorperazine 25 mg g4h
p.r., prn or 10 mg IV g6h prn

Diarrhea 3 Loperamide 2mg, po, g3h, If uncontrolled after | No
prn; Diphenoxylate HCI 2.5 24 hours despite all
mg and atropine sulfate 25 supportive

Mg, po, g3h, prn; codeine measures
sulfate 30-60 mg, po, g4h,
prn
Malaise 3or4 Bedrest interspersed with If other toxicities No
activity occur

simultaneously

Hyperbilirubine | 3 or 4 Observation If other toxicities No
mia occur
simultaneously

Anemia 3or4 Transfusion with PRBCs If uncontrolled No
despite all
supportive
measures

Thrombocytope | 3 or4 Transfusion with platelets If uncontrolled No
nia despite all
supportive
measures
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Expected Expected Supportive Measures Stop Cycle* Stop Treatment
toxicity grade **
suggested
Edema/Weight 3 Diuretics prn No No
gain
Hypotension 3 Fluid resuscitation If uncontrolled No
despite all
Vasopressor support supportive
measures
Dyspnea 3ord Oxygen or ventilatory If requires No
support ventilatory support
Oliguria 3or4 Fluid boluses or dopamine at | If uncontrolled No
renal doses despite all
supportive
measures
Increased 3or4 Observation Yes (Grade 4) No
creatinine
Renal failure 3or4 Dialysis Yes Yes
Pleural effusion | 3 Thoracentesis If uncontrolled No
despite all
supportive
measures
Bowel 3 Surgical intervention Yes Yes
perforation
Confusion 3 Observation Yes No
Somnolence 3or4 Intubation for airway Yes Yes
protection
Arrhythmia 3 Correction of fluid and If uncontrolled No
electrolyte imbalances; despite all
chemical conversion or supportive
electrical conversion therapy | measures
Elevated 3or4d Observation Yes If changes in LV
Troponin levels function have
not improved to
baseline by next
dose
Myocardial 4 Supportive care Yes Yes
Infarction
Elevated 3or4 Observation For Grade 4 If changes have
without liver not improved to

CONFIDENTIAL

1119 of 1468

Page 93 of 125



Lion Biotechnologies, Inc.

LN-144
Protocol C-144-01 Version 3.0
Expected Expected Supportive Measures Stop Cycle* Stop Treatment
toxicity grade **
suggested
transaminases metastases baseline by next
dose
Electrolyte 3or4 Electrolyte replacement If uncontrolled No
imbalances despite all
supportive
measures
Neutropenia 4 Observation No No
*Unless the toxicity is not reversed within 12 hours
** Unless the toxicity is not reversed to Grade 2 or less by next re-treatment.
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APPENDIX 6: COMMON TERMINOLOGY CRITERIA FOR ADVERSE EVENTS

http://evs.nci.nih.gov/ftp1/CTCAE/CTCAE 4.03 2010-06-14 QuickReference 5x7.pdf
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FULL PRESCRIBING INFORMATION

L INDICATIONS AND USAGE

1.1 Mallgnant Diseases

Cf.-clnphnsphunndﬂ 14 indicated for the treatment of.
malignant lymphomas {Stages [1] and IV of the Ann Arbor staging system), Hodgkin's disease,
yiic lymphoma (rodular or diffuse), mixed-cell type lymphoma. histiocytic lymphoma,
Burkitt's lymphoma
=  muliiple myeloma
+ leukemias: chromic lvmphocoytic leukemsa, chrome granulocytic leukemsa (it 1s usually ineffective in
acute blastic crisis). acute myelogenous and monecytic leukemia, acute lymphoblastic (stem-cell)
leukemia {oyclophosphamide given during remission is effective in prolonging s duration)
mycosis fungoides (advanced disense)
neurcblastoma {disseminalad disease)
adenocarcinoma of the ovary
retinotlastoma
carcinoma of the breast

lophosphamide, although effective alone in susceptible malignancies, is more frequently used
rr ar sequm:mlighulth other nnunmpluuceqﬁlmg Feently

1.2 Minimal Change Nephrotlc Syndrome In Pediatric Patients:

Cyclophosphamide is indicated for the treatment of biopsy proven minimal change nephrotic gyndrome in
pediatrics patients who failed to adegquately respond to or are unable to tolerate adrenocorticosteroid
therapy

Limitations of Use:
The safety and effectiveness for the treatment of nephrotic syndrisme in adults or other renal disease has not
been established.

2. HOSAGE AND ADMINISTRATION

During or immediately after the administration, adequate amounts of fluid should be ingested or infused to
force diuresis i order io reduce the nsk of unnary tract toxicity. Therefore, cyclophosphamide should be
administered in the moming.

2.1 Dosing for Mallgnant Diseases

Adults andd Pediairic Paticats

Intzavenous

When used as the only oncolytic drueg therapy, the initial course of cvclophosphamide for patients with no
hematologic deficiency usually consists of 40 mg per kg to 50 mg per kg given intravencusly in divided
doses over 1 period of 2 to 3 days. Other intravenous regumens include 10 mg per kg to 15 mg per kg given
every 7 1o 10 days or 3 mg pcrEg to 5 mg per kg twice weekly,

Oral

Oral cyclophosphamide dosing is usually in the range of | mg per kg per day to 5 mg per kg per day for
both initial ond mainienance dosing.
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Many other regimens of intravenous and oral cyclophosphamide have been reported, Dosages must be
adjusted in sccord with evidence of antitumor activity and'or leukopenia. The total leukocyte count is a
good, objective guide for regulating dosage.

When cyclophosphamide is included in combined cytofoxic regimens, it may be necessary to reduce the
dose of cyclophesphamide as well as that of the other drugs,

1.2 Dasing for Minlmal Change Nephrotic Symdrome in Pedlatric Patlents

An oral dose of 2 mg per kg daily for 8 to 11 weeks (maximum cumulative dose |68 mg per kg) s
Treatment beyond %0 days increases the probability of sterility in males [fsee Ulse in Specific
Populations (5.4)).

2.3 Preparation, Handling and Administration

Handle and dispose of cyclophosphamide in a manner consistent with othier cyiotoxic drugs.’ Caution
should be exercised when handling and preparing Cvclophosphamide for Injection, USP { ilized
powder), or bottles containing n}rc";npimfphumtds tablets. To minimire the .:el:; nrwm. always
wear gloves when handling vials containing Cyeclophosphamide for lnjection, USP {lyophilized powder), or
bottles contaming cyclophosphamide tablets. The coating of the cveclophosphamide tablets prevents direct
contact of persons handling the tablets with the active substance. However, 1o prevent inadvertent exposure
to the active substance, the cyclophesphamide tablets should not be cut, chewed, or crushed, Personnel
should avoid exposure to broken tablets. If contact with broken tablets accurs. wash hands immeadiately and

thoroughly.
Cyclophosphamide for Injectlon, USP
Itravemmus Administration

Paremteral drug products should be mspected visually for particulate matter and discoloration prior to
administration. whenever solution and container permit. Do not use cyclophosphamide vials if there are
signs of melting. Melied cyclophosphamide is a clear or vellowish viscous liquid usually found as a
connected phase or in droplets in the affected vials,

Cyvelophosphamide does not contain any antimicrobial preservative and thus care must be taken o assure
the sterility of prepared solutions. Use aseplic technique.

For Direct Intravenous Injection
Reconstitute Cyelophosphamide with 0.9% Sodium Chionde Injection, USP only, using the volumes listed

below in Table 1. Gently swirl the vial to dissolve the drug completely. Do not use Sterile Waler for
Injection, USP because it resulls in a hypotonic solulion and shoubd not be injected directly,
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Table |: Reconstitution for Direct LI;I.FI'I\'EI:IU'.IS Inmjechon
Voo | Cyclpheshacias
Swength | & o0, Sodium Chloride | Concentration

00 mz 35 ml
Iy 50 mlL 20 mg per
1g 100 ml.

For Intravenous Infiision

Reconstitution of Cyclophosphumde:

Reconstitute Cyclophosphamide using 0.9% Sodmm Chionde Injection, USP or Sterile Water for Injection.
USP with the volume of difuent listed below in Table 2. Add the diluent to the vial and gently swirl to
dissolve the drug completely.

Table }: Reconstitution i preparation for Intravenous Infusion

Strength | Volume of Cyclophosphamide
Diluent Conceniration
S0 mg 25 mlL
I 5 mL 20 mg permL
1 T00 1

Ditution of Reconstituted ffCiﬂF’K@hﬁﬂHﬂ:
Further dilute the reconstituted Cyclophosphamide solution to n minimum concentration of 2 mg per mL
with any of the following diluents:

& 5% Dextrose Injection, USP
e 5% Dextrose and 0.9% Sodium Chlonide Injection, USP
o 0.45% Sodium Chloride Injection, USP

To reduce the likelihood of adverse reactions that appear to be administration mte-dependent (e.g., facial
swelling, headache, nasal congestion, scalp buming), cyclophosphamide shoald be injected or infused very
slowly. Duration of the mfusion alse should be appropriate for the volume and type of camer flusd to be
infused.

Storaige of Reconstituted awd Dilnied Cyoclophosphamide Solution

If not used immediately, for microbiological mtegrity, eyclophosphamide solutions should be stored as
described in Table 3:
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Table 3: Storage of Cyclophosphamide Solutions

o Foom - IWEREIH gerated
Temperature

Reconstltuted Selution (Without Further Dilution)
(.9% Sodium Chloride Injection, USP upto 24 hrs | Up to 6 days
Sterile Water for Injection, USP Do not store; use immedialely

Diluted Solutions'

0.45% Sodum Chlonde Ingection, USP up to 24 hrs up to 6 days
5% Dextrose Injection, USP ap to 24 hes up to 36 hrs
l;:mu:;rrﬁgl] 0%, Sodium L hlonde op 1. 24 birs up to 36 b

! Storage time is the tofal ttme cyclophosphamide is in solution including the time it 15 reconstituted
in 0.9% Sterte Sodium Chioride Injection, USP or Sterile Water for Injection. USP,

Use of Reconstituted Sofution for Oval Administration

Liqued preparations of cyclophosphaniide for oral sdministration may be prepared by dissolving
cyclophosphamide for injection in Aromatic Elicir, National Formulary (NF) Such preparations should be
stored under refrigeration in glass containers and used within 14 days.

X DOSAGE FORMS AND STRENGTHS

Cyclophosphamide for Injection, USP (lyophilized powder) is o sterile white cake nvailable in
o 500 mg
« lg

« 2g

Cyclophosphamide Tablets, USP are white tablets with blue flecks svailable in
« 25mg
= SDmg

4. CONTRAINDICATIONS
= Hypersensitivity
Cyclophosphamide is contraindicated in patients who have a history of severe hypersensitivity
reactions to it, any of its metabolites, or to other components of the product. Anaphylactic reactions

¢ luding death have been reported with cyclophosphamide. Possible cross-sensitivity with other
alkylsting agents can occur

« Unnary Outflow Obstruction

Cyclophosphantide is contrundicated in patients with urinary outflow obstruction fsee Warnings and
Prevagtiony (3. 2]
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5. WARNINGS AND PRECAUTIONS
5.1 Myelosuppression, Immuncsuppresston, Bone Marrow Failure and Infections

Cyclophosphamide can cause myelosuppression (leukopenia. neutropenia. thrombocytopenia and anemia),
bone marrow failure, and severe immunosuppression which may lead to serious and sometimes fatal
infections, including sepsis and septic shock. Latent infections can be reactivated [see Adverse Reactions

(a2

Antimicrobial prophylaxis may be indicated in certain cases of neutropenia of the discretion of the managing
physician. In case of neutropenic fever, antibiotic therapy is indicated.  Antimycotics and/or antivirals may
also be indicated.

Monitoring of complete blood counts is essential during cyclophosphamide treatment so that the dose can he
adjusted, if needed. Cyclophosphamide should not be administered 10 patients with neutrophils <1, 500/'mm’
and platelets < 50.000/mm’. Cyclophosphamide treatment may not be indicated. or should be intermupted, or
thie dose reduced, in patients who have or who develop a serious infection. G-CSF may be administered to
reduce the risks of neutropenia complications associated with cyclophosphanude use. Pnmary and
secondary prophylaxis with G-CSF should be considered in all patients considered 1o be at increased nsk for
neutropenia complications. The nadirs of the reduction in leukocyte count and thrombocyte count are
usually reached in weeks | and 2 of treatment. Peripheral blood cell counts are expected to normalize after
approximately 20 days. Bone marrow failure has been reported, Severe myelosuppression moy be expected
particularly in patients pretreated with and/or receiving concomitant chemotherapy and/or radiation therapy.

5.2 Urinary Tract nnd Renal Toxleity

Hemomhagic cystitis, pyelitis, uretentis, and hematuna have been reported with cyclophosphamide.
Medical and/or surgical supportive treatment may be required to treat protracted cases of severe
hemorrhagic cystitis, Discontinue cyttuphnsphamidu therapy in case of severe hemorrhagic cymm
Urotoxicity (bladder ulceration, necrosis, fibrosis, contracture and secondary cancer) may require

intermaption of cyclophosphamide treatment or cystectomy. Lirotoxicity can be fatal. Urotoxicity can occur
with short-term or long-term use of cyclophosphamide.

Before starting treatment. exclude or correct any urinary tract obstroctions [see Contraindications (44].
Urinary sediment should be checked regularly for the presence of erythrocytes and other signs of urotoxicity
and/or nephrotoxicity . Cyvelophosphamide should be used with cautson, if ot all, in patients with active
urinary tract infections. Agpressive bydration with forced diuresis and frequent bladder emptying can reduce
the frequency and seventy of bladder foxicity. Mesna has been used to prevent severe bladder toxicrty.

&3 Cardistexiclty

Myocarditis, myopenicarditis, pericardial effusion including cardiac tamponade, and congestive heart
fuilure, which may be fatal. have been reported with cyclophosphamide therapy

Supraventricular arrhythmias {including atrial fibrillation and flutter) and venincular arrhythmias (including
severe T prolongation associated with ventricular tachyarrhythmia) have been meported after treatment
with regimens that included cyclophosphamide.

The nsk of cardistoxicity may be increased with high doses of cyclophosphamide. in patients with advanced
age, and in patients with previous radiation treatment to the cardiae region and‘or previous or concomitant
treatrment with other cardiotoxic agents.
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Particular castion is necessary in patients with nsk factors for cardiotoxicity and in patients with pre
existing cardiac disease.

Momitor patients with nisk factors for cardiotoxicity and with pre-existing cardiae disease.
5.4 Polmonary Toxlcity

Preumonitis, pulmonary fibrosis, pulmonary veno-occlusive disease and other forms of pulmonary toxicity
leading to respiratory fatlure have been reported during and following treatment with cyclophosphamide.

Late onset pneumonitis t than & months after start of cyclophosphamide) appears 1o be associated
with increased nmmhlymm may develop years after ireatment with cyclophosphamide,

Monitor patients for signs and symptoms of pulmonary toxicity.
5.5 secondary Mallgnancies

Cyclophosphamide is genotoxic fsee Nonclinical Tovicology (17, 1], Secondary mhg:m {urnary trac
cancer, myelodysplasia, acute leukemias, lymphomas, ﬂl}'md cancer, and surcomas) been reported in
patients treated with cyclophosphamide-containing regimens. The nsk of bladder cancer may be reduced by
prevention of hemorrhagic cystitis.

5.0 Veno-occlusive Liver Disease

Veno-occlusive liver disease (VODN including fatal outcome hias been reported in patients receiving
cyclophosphamide-containing regimens. A cytoreductive regimen in preparation for bone marrow
transplantation that consists of cyclophosphamide in combination with whole-body iradiation, busulfan, or
other agents has been identified as a major risk factor. YOI has also been reported 1o develop gradually in
patients receiving long-term low-dose immunosuppressive doses of cyclophosphamide. Other nisk factors

ng to the dev t of VOD include preexisting disturbances of i function, previous
mmlhenpvs af I}m:fup“ﬂumm and a low perfnﬁnwm ﬁmﬁ Hopes G

5.7 Embryo-Fetal Toxlelty

Cyelophosphamide can cause fetal harm when administered to a pregnant woman [see Use in Specific
Populations (8.1)]. Exposure to cyclophosphamide during pregnancy miay cause birth defects, miscamage,
fetal growth retardation, and fetotoxic effects i the newbom, Cyclophosphamide is leratogenic and
embryo-fielal toxic in mice, rats, rabbits and monkeys.

Advise fenmale patients of reproductive potential to avoid becoming pregnant and to use highly effective
contraception during treatment and for up to | year afler completion of therapy [fvee Use in Spocific
Populations (K ajj.

5.8 Infertility

Male and female reproductive function and fertlity may be impaired m patients being ireated with
cyclophosphamide. Cyclophosphamide interferes with cogenesis and spermatogenesis. It may cause stenility
in both sexes. Development of sterility appears to depend on the dose of cyclophosphamide, durption of
therapy, and the state of gonadal function at the time of reatment. Cyclophosphamide-induced sterility may
be ireversible m some patients. Advise patients on the potential risks for infertifity /see Use in Specific
Populaticns (8.4 amd 860,
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5.9 lmpairment of Wound Heallng
Cyclophosphumide may imterfere with normal wound healing,
5.10 Hyponatremia

Hyponatremia associated with increased total body water, acule water intoxication, and a syndrome
resembling SIADH (syndrome of inappropriate secretion of antidiuretic hormone), which may be fatal, has

6, ADVERSE REACTIONS

The following sdverse regctions are discussed im more detail in other sections of the labelmg.
*  Hypersensitivity fsee Comtraimdications 4)]
*  Myelosuppression. Immunosuppression, Bone Marmow Failure, and Infections fsee Warnings ond
Precautions ¢3.1}]

Urinary Tract and Renal Toxicity free Warnings and Precautions (5.2)]

Cardiotoxicily fsee Warmings and Precantions ¢5.3))

Pulm:umiy Toxicity [see Warnings and Precautions ¢5.4))

Secondary Malignancies {see Warnings amd Precautions (331

Veno-occlusive Liver Disease fsoe Warmisges aod Proceations (5, 6]

Embryo-Fetal Toxicity fsee Warnings and Procautions (5.7)]

Reproductive System Toxicty fsee Warnings and Precautions §3.8) and Use in Specijic Populations
{5 4 amad K607

«  Impaired Wound Healing feee Wapmings amd Precautions (59

= Hyponatremia fsee Warnings and Prevowions (5 1)/

6.1 Common Adverse Reactions

Hematopoietic system;

Neutropenia occurs in pabents treated with cyclophosphamide, The degree of neutropen:a 1s particularky
important because it correlates with a reduction in resistance to infections. Fever without documented
infection has been reported in neutropenic patients.

Crastrointesting! spstem:

Nausea and vamiting occur with ovelophosphamide therapy. Anorexia and, less frequently, abdominal
discomfort or pain and diarrhea may occur, There are isolated reports of hemomhagic colitis, oral mucosal
Skin qnd it stracturey.

Alopecia oceurs i patients reated with cyclophosphamide. Skin rash occurs occasionally in patients
receiving the drug. Pigmentation of the skin and changes in nails can oecur,

6.2 Postmarketing Experience

The following adverse reactions have been identified from clinical tnals or post-marketing surveillance,
Because they are reported from a population from unknown size, precise estimates of frequency cannot be
made.

Condiac: cardise arrest, ventricular fibrillation, ventricular tachyearndia, cardiogenic shock, perjcardial
effusion (progressing to cardiac tamponade), myocardial hemorrhage, myocardial infarction, cardiac failure
{including fatal outcomes), cardiomyopathy, myocarditis, pericarditis, carditis, atrial fibrillation,
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supraventricular arrhythmia, ventricular arrhythmua, bradyeardia, tachyeardia. palpitations, (T
profongation.

Congenital, F.nl!lliﬁi:l! and Genetic: intra-uberine death, fetal malformation, fetal growth retardation, fetal
tomicity (including myelosoppression, gastroenterifis).

Ear and Labyrinth: deafness. heaning impuired, tinnitus,
Endocrine: waler intoxication,
Eve: visual impairment, conjunctivitis, lacrimation.

Crastrointestinal: gastroimtestinal hmmrrhnge. scule pancreatitis, colitis, ententis, cecitis, stomalitis,
constipation, parotid gland in

Genern! Disorders und Adminisirative Site Conditions: multiorgan failure, general physical deterioration,
influenza-like illness, injection/infusion site reactions (thrombosis, necrosis, phlebitis, inflammation, pain,
swelling, erythema), pyrexia, edema, chest pain, mucosal inflammation, ssthenia, pain, chills, fahgue,
malaise, headache.

Hematologic - myelosuppression, bone marrow failure, disseminated ntrovascular coagulation and
hemolylic uremic syndrome (with thrombotic microangiopathy),

Hepatic: veno-occlusive liver disease, cholestatic hepatitis, cylolytic hepatitis, hepatitis, cholestasis;
hepatotoxicity with hepatic failure, hepatic encephalopathy, ascites, hepatomegaly, blood bilirubin
increased, hepatic fimction abnormal, hepatic enzymes increased.

T immunosuppression, anaphyiactic shock and hypersensitivity reaction.

Infections: The following manifestations have been associated with myelosuppression and
immunosuppression causad by cyclophosphamide: increased risk for and severity of pneumonias (including
fatal outcomes), other bacterial, fungal, viral, protozoal and, parasitic infections: renctivation of Jatent
infections, (including viral hepatitis. uberculosis), Prewmocysiis firovecd, herpes zoster, Strongyloides,
sepsis and septic shock.

Imiestigations: blood lactate dehydrogenase increased, C-reactive protein increased.

Metabolism amd Nutrition: hyponatremia, fluid retention, blood glucose increased. blood glucose decreased.
Musculoskeleial and Connective Tixwe: thabdomyolysis, scleroderma, muscle spasms. myvalgia, anthralgia.

Neoplasas: acute leukemia, myelodysplastic syndrome, lymphoma, sarcomas, renal cell carcinoma. renal
pelvis cuncer, bladder cancer, ureteric cancer, thyroid cancer.
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Nervous Svstem: encephalopathy, comvulsion, dizziness, nearotoxicity has been reported and manifested as

reversible postenior leukeencephalopathy syndrome, myelopathy, peripheral newropathy, polynewropathy,
neuralgia, dysesthesia, hypoesthesia, paresthesia, tremor, dysgeusia, hypogeusia, parosmia.

Pregnancy: premature Ishor.
Psyehiairic: confusional state,

Remal and Urinary: renal fatlure. renal tubular disorder. renal impairment, nephropathy toxic, hemomhagic
cyshitis, bladder necrosis, cystitis ulcerative, bladder contracture, hematurin, nephrogenic diabetes insipidus,
atypical urinary bladder epithelial cells.

Reproductive Systes - infertility. ovarian failure, ovarian disorder, amenorrhea, oligomenomhea. testicular
atrophy, aroospermia, oligospermia.

Respiratary- pulmonary veno-occlusive disease, acute respiratory distress syndrome, imferstitial lung diseass
us manifested by respiratory failure {including fatal outcomes), obliterative bronchiolitis, organizing
poeumonia, alveolitis allergic, preumonitls, pulmonary hemorrhage; respiratory distress, pulmonary
hypertension, pulmonary edema, pleural effusion, bronchospasm, dyspnea, hypoxia, cough. nasal
congestion, nasal discomfort, oropharyngeal pain, thinomhea.

Skin and Subcutancons Toswe,! \oxic epidermal necrolysis, Stevens-Johnson syndrome, ervihema
multiforme, palmar-plantar erythrodysesthesia syndrome, radiation recall dermatitis, toxic skin eruption,
urticara, dermatitis, blister. pruritus, erythema. nail disorder. facial swelling, hvperhidrosis.

Tumaor lexiy syndrome: like other cytotoxic drugs, cyclophosphamide may induce tumor-lysis syndrome and
hyperuricemia in patients with rapidly grewing tumors:

Vasewdar: pulmonary embolism, venous thrombaosis, vasculitis, periphera) ischemin, hypertension,
hwpotension, Mushing, hot flush.

7. DRUG INTERACTIONS
Cyclophosphamide is a pro-drug that is activated by cytochrome P450s fsee Clinical Pharmacelogy (12 3)].

An increase of the concentration of cytotoxic metabolites may occur with:

+ Protease inhibitors: Concomitant use of protease inhibitors may increase the concentration of
cytotoxic metabolites. Use of protease inhibitor-based regimens was found to be associated with a
higher Incidence of mfections and newtropenin in patients receiving cyclophosphamide, doxorubigin,
and etoposide (CDE) than use of a Non-Nucleoside Reverse Transcriptase Inhibitor-based regimen.

Combined or sequential use of cyclophosphamide and other agents with similar toxicities can potentiafe
loxitios,
+ [Increased hematotonicity and’or immunosuppression may resalt from a combined effect of
c}':}-cqiuﬁpﬁﬁuude and, for example:
ACE inhibitors: ACE mhibitors can cause leukopenia
Natalizumab
Paclitaxel: Increased hematotoxseity has been reported when cyclophosphamide was
administered after paclitaxel infusion.
Thiazide diuretics
Lidovudine
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o Increased cardiotoxicity may result from a combined effect of cyclophosphamide and, for example:
Anthracyclines
Cytargbine
Pentostatin
Radiation therapy of the cardiac region
Trastuzumab
o [Increased pulmonary toxicity may result from a combined effect of cyelophosphamide and, for
example:
s Amicdarons
» G-CSF, GM-CSF (granulocyte colony-stimulating factor, granulocyte macrophage colony-
stimulating factor): Reports suggest an increased nisk of pulmonary toxiciy in patients treated
with cyiotoxic chemotherapy that includes cyclophosphamide and G-CSF or GMCSF
o [Increased nephrotoxicity may result from a combined effect of cyclophosphamide and, for example:
» Amphotericin B
= Indomethacin: Acute water intoxication has been reported with concomitant use of
indomethacin
» lncrease in other toxicities:
» Azsthioprine: Increased nsk of hepatotoxicity (liver necrosis)
= Busulfan: Increased incidence of hepatic veno-occlusive disease and mucositis has boen
reporied.
» [Protease inhibitors: Increased incidence of mucositis
= Increased risk of hemorrhagic cystitis may result from a combined effect of cyclophosphamide and
past or concomitant radiation treatment.

Etanercept: In patients with Wegener's granulomatosis, the addition of etunercept to slandard treatment,
including cyclophosphamide, was associated with a higher incidence of non-culaneous mahgnant solid
Humors.

Metroridazole: Acute encephalopathy has been reported m a patient recelving cyclophosphamide and
metronidazole. Causal association is unclear. In sn animal study, the combination of cyclophosphamide
with metronidazole was associated with increased cyclophosphamide toxicity.

Tamoxifen: Concomitant use of tamoxifen and chemotherapy may increase the risk of thromboembolic
complications.

Coumarins; Both mereased and decreased warfarin effect have been reported in patients receiving warfarm
and cyelophosphamide

Cyclosporing: Lower serum concentrations of cyclosponne have been observed in patients receiving a
combination of cyclophosphamide and cyclosporine than in patients receiving only cyclosponne. This
interaction may resull in an increased incidence of graft-versus-host disease,

Depolarizing muscle relaxants: Cyclophosphamide treatment causes 3 marked and persistent inhibition of
cholmesterase activity. Prolonged apnea may occur with concurrent depolarizing muscle relaxants (e.g..
succinylcholing). 1f o patient has been treated with cyclophosphamide within 10 days of general anesthesia,
alen the anesthesiologist.
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8. USE IN SPECIFIC POPULATHONS

8.1 Pregnancy
Pregnancy Category D

Risk Swmmary

Cyclophosphamide can cause fetal barm when administered 1o o pregnant woman based on its mechanism
of action and published reports of effects in pregnant patients or animals. Exposure to cyclophosphamide
during pregnancy may cause fetal malformations, miscarriage, fetal growth retardation, and toxic effects in
the pewbsarn. {}'-:Inpgaqiwmde is teratogenic and embryo-fetal toxic in mice, rats, rabbits and monkeys,
If this drug 1s used duning pregnarcy, or if the patient becomes pregnant while taking this drug. apprise the
patient of the potential hazard to a fetus.

Human Data

Malformations of the skeleton, palate. limbs and eves as well as miscarriage have been reported afier
exposure to cyclophosphamide in the first trimester, Felal growth refardation and toxie effects monifesting
in the newbomn. including leukopenia, anemia, pancytopenia, severe bone marrow hypoplasia, and
gastroenteritis have been reported after exposore to cyclophosphamide.

Animal Devia

Admunistration of cyclophosphamide to pregnant mice, rats, rabbits and monkeys during the period of
organogenesis al doses at or below the dose in patients based on body surface area resulted i vanous
malformations, which included neural tube defects, limb and digit defects and other skeletal anomalies, cleft
lip and palate. and reduced skeletal ossification.

8.3 Norsing Maothers

Cyclophosphamade is present in breast milk. Neutropenia, thrombocytopenia, low hemoglobin, and diarrhea
have been reported in infants breast fed by women treated with cyclophosphamide. Because of the potential

for sertous adverse reactions in nursing infants from cyclophosphamide, a decision should be made whether
to discontinue nursing or 1o discontinpe the drug, taking into account the importance of the drug to the
mother.

8.4 Pediatric Use

Pre-pubescent girls trented with cyclophosphamide gencrally develop secondary sexual characteristics
nomzally and kave regular menses. Ovarnian fibrosis with apparently complete loss of germ cells after
Wplﬁnﬂ: treatment in Imﬂpuheswnm has been reported. Girls treated with

who have retained ovarian function after completing treatment are al incroased risk of
developing premature menopause.

Pre-pubescent bovs treated with cvclophosphamide develop secondary sexual characteristics normally, but
may have oligospermia or azoospermia and increased gonadotropin secretion. Some degree of testicular
atrophy may occur. Cyclophosphamide-induced azoospenmia 13 reversible in some patients, though the
reversibility may nol occur for several years after cessation of therapy.

8.5 Gerlatric Use
There is insufficient data from climcal studies of cyclophosphamide available for patients 63 years of age

and older to determine whether they respond differently than vounger patients. In general, dose selection
for an ebderly patient should be cautious, usually starting at the low end of the dosing range, reflecting the

Reterance 10 3304966

CONFIDENTIAL Page 107 of 125

1133 of 1468



Lion Biotechnologies, Inc.
LN-144
Protocol C-144-01 Version 3.0

greater frequency of decreased hepatic, renal. or cardioe functioning, and of concomitant disease or other
drug therapy.

8.6 Females and Males of Reproductive Fotentlal

Comtraception
Pregnancy should be avoided during treatment with cyclophosphamide because of the risk of fetal harm [vee
Lise in Specific Popalations (8.1)f.

Female patients of reproductive potential should use highly effective contraception during and for up to |
year after completion of treatment.

Male patients who are sexually active with female partners who are or may become pregnant should use a
condom during and for @t least 4 months after treatment.

Infertiliny

Ecmples

Amenorrhea, transient or permanent, associated with decreased estrogen and increased gonadotropin
secretion develops in a proportion of women treated wath eyclophosphamide. Affected patients generally
resume regular menses within a few months afier cessation of therapy. The nisk of premature menopause
with cyelophosphamide mcreases with age. Oligomenorrhea has also been reported in association with
cyclophosphamide treatment.

Animal data suggest an increased nsk of failed pregnancy and malformations may pcﬁist after

d.mmummtm of ¢ clnphmphnmm as long as oovyles Tollicles exist that were ox)
any of their m:luuflhm phm The exact duralion of I'nlrmln: development in

h]mnns is not kmown, but may be longer than 12 months fsee Noncfinical Tovicolagy (13.0)].

Men treated with cyclophesphamide may develop oligospermia or azoospermia which are normally
associated with increased gonadotropin but normal testosterone secretion.

8.7 Use In Patlents with Renal Impalrment

In patients with severe renal impairment, decreased renal excretion may result in increased plasma levels of
cyclophosphamide and its metabolites. This may result in increased toxicily fsee Clinical Pharmacology
{12 3. Monitor patients with severe renal impairment (CrCl =10 mL/min to 24 mL/'min} for sipns and
sympioms of toxicity,

Cyclophosphamide and its metabolites are dialyzable although there are probably quantitative differences
depending upon the dialysis sysiem being used  In patients requermg dialysis, use of a consistent mierval
between cyclophosphamide administration and dialysis should be considered.

B8 Use In Patients with Hepatic Impalrment

Patients with severe hepatic impairment have reduced conversion of cyclophosphamide to the active 4
hvdroxyl metabolite, potentially reducing efficacy fsew Climicn! Pharmacologe (1231,

16, OVERDOSAGE
Mo specific antidote for evelophosphamide is known.
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Overdosage should be managed with supportive measures, including appropreate treatment for any
concurrent infection, myelosuppression, or cardiac toxicity should it occur,

Senous consequences of overdosage mclude manifestations of dose dependent toxicities such as
myelesuppression, urotexicity, cardiotoxicity (including cardiac failure], veno-ecclusive hepatic disease,
and stomatitis feee Warmings and Procoutions (5.1, 5.2, 5.8, and 5.6)].

Patients who recetved an overdose should be closely monitored for the development of toxicities, and
hematologic toxicity in particular.

Cyclophosphamide and its metabolites are dialyzable, Therefore, rapid hemodialysis is indicated when
treating any suicidal or accidental overdose or infoxication

Cystitis prophylaxis with mesna may be helpful i preventing or limiting urotoxic offects with
eyelophosphamade overdose.

1L DESCRIFTION
Cyeclophosphamide is a synthetic antineoplastic drug chemucally related to the mitrogen mustards. The
chemical name for cyclophosphamide is 2-[bis{2-chloroethyl laminejtetrahydro-2H-1,3 . 2-oxazaphosphorine
2-oxide monohydrate, and has the following structural formula;
0
0 - 4
e
| > N(CH2CH,Cl); » H30
NH

Cyclophosphamide has a molecular formula of CH i CLENO.P-H-0 and 2 molecular weight of 279.1.
Cyclophosphamide is soluble in water, saline, or ethanaol.

Cyelophosphamide for lnjection, USP is a sterile white cake available as 500 mg. | g, and 2 ¢ strength vials.

« 500 mg vial contains 534.5 mg cyclophosphamide monohydrate equivalent fo 500 mg
eyclophosphamide and 375 mg mannitol

= | gvial contains 10620 mg cyclophosphamide monohydrate equivalent te | g cyclophosphamide
and T50 mg manmitol

= 2 pgvial contains 21380 mg cyelophosphamide monohydrate equivalent to 2 g cyclophosphamide
andl 1500 mg manmtol

Cyelophosphamide Tablets. USP are for oral uee and contain 25 mg or 30 me cyclophosphamide

{anhydrous). Inactive ingredients in Cyclophosphamide Tablets are: acacia, FD&C Blue No. 1, D&C
Yellow No. 10 Aluminum Lake, lactose, magnesium stearate, starch, stearic acid and tale.
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12. CLINICAL PHARMACOLOGY
12.1 Mechanism of Action
The mechanism of action is thought to involve eross-linking of tumor cell DNA

12.2 Pharmacodynamics

Cyclophosphamide is biotransformed principafly m the liver to active alkylating metabodites by a mixed
function microsomial oxidase system. These metabolites interfere with the growth of susceptible rapidty
proliferating malignant cells.

12.3 Pharmacokinetics

Following IV administration, ¢limination half-life (1 .,) ranges from 3 to 12 hours with total body clearance
{CL) values of 4 to 5.6 L'h. Pharmacokinetics are linear over the dese range used clinically. When
cyclophosphamide was administered at 4.0 g'm’ over a 90 minutes infusion, saturable elimination in parallel
with first-order renal elimination describe the kinetics of the drug,

Absorprion
After oral administration, peak concentrations of cyclophosphanide occured at one hour. Aren under the
curve matio for the drug after oral and IV administration (AUC, : AUC,,) ranged from (.87 10 0.96.

Distrifution

Approximately 20% of cyclophosphamide is protein bound, with ne dose dependent changes. Some
metabuolites are protein bound to an extent grester than 60%. Volume of distribution approximates total
bady water {30 to 30 L),

Metabalizm

The liver is the major site of cyclophosphamide activation. Approximately 75% of the administered dose of
cyclophosphamide is activated by hepatic microsomal cytochrome P430s including CYP2A6, 2B6, 3A4,
JAS, 209, 2C18 and 2C19. with 2B6 displaying the hig-h:st 4-hydroxylase activity. Cyclophosphamide is
activited to form 4-hydroxyeyclophosphaimde, which is in equilibrium with its ring-open tautomer
aldophosphamide. 4-hydroxycyclophosphamide and aldophosphamide can undergo oxidation by aldehyde
dehydrogenases to form the inactive metabolites d-ketocyclophosphamide and carboxyphosphamide,
respectively. Aldophosphamide can undergo -elimination to form active metabolites phosphoramide
mustard and acrolein. This sponlaneous conversion can be catalyzed by albumin and other proteins. Loss
than 5% of cyclophosphamide may be directly detoxified by side chain oxidation, leading to the formation
of mactive metabolites 2-dechlo cyclophosphamide. At high doses, the fraction of t compound
cloared by 4-hydroxylation is mymihing in non-linear elilgnhimim of cychphumlm in patients,
Cyclophosphamide appears to induce its own metzbolism. Aufo-induction results in an increase in the total
clearance, increased formation of 4-hydroxy! metabolites and shortened 1.2 values following repeated
sdministration at 12- 1o 24-hour interval.

Elimination

Cyclophosphamide is primarily excreted as metabolites. 10 to 20% is excreted unchanged in the urine and
4% is excreted in the bile following IV administration.

Special Populations

Renal lmpuirment
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The pharmacokinetics of cyclophosphamide were determined following ore-hour mtravenous infusion to
renally impaired patients. The results demonstrated that the systemic exposure 1o cyclophosphamide
increased as the renal function decreased. Mean dose-comrected AUC increased by 38% in the moderate
renal group, {Creatinine clearance (CrCl of 25 to 50 mL/min), by 64% in the severe renal group (CrC’] of 10
te 24 mL/min} and by 23% in the hemoedialysis group (CrClof < [0mL/min) compared to the control group.
The increase in exposure was significant in the severe group (p=>0.035); thu, patients with severe renal
impairment should be closely monitored for toxicity free Use in Specific Popudations (8. 7).

The dialyzahility of cyclophosphamide was investigated in four patients on long-term hemodialysis.
Dialysis clearance ealculsted by arterial-venous difference and actual drug recovery in dialysate averaged
104 mlL/min, which is in the range of the metsbolic clearance of 95 mL/min for the drug. A mean of 37% of
the adminisiered dose of cyclophosphamide was removed dunng hemodialvsis. The ehmination half-hife
{tiz) was 3.3 hours in patients during hemodialysis, 0 49% reduction of the 6.5 houars to ty= reported in
uremmic patients. Reduction in i)z, iurger dialysis clearance than metabolic clearance, high extraction
efficiency, and significant drug removal during dialysis, suggest that cyelophosphamide is dialyzable.

Hepatic Impainment

Total body clearance (CL) of I:a]% pmide is decreased by 40% in patients with severe hepatic
impairment and elimination kalf-life (t.,) is prolonged by 64%, Mean CL and t, were 45 = 8.6 L/kg and
12.5 = 1.0 hours respectively, in patients with severe hepatic impairment and 65+ 7.6 L'kgand 7.6 = 1.4
hours respectively in the control group fsee Use in Specific Populations (8 8]

13, NONCLINICAL TOXICOLOGY

131 Carcinogenesls, Mutagenests, Impairment of Fertility

Cyclophosphamide adminsstered by different routes, including intravenous, subcutanecus or intrapentoneal
injection, or in drinking water, coused tumors m both mice and rats. In addition to leukemia and lymphoma,
benign and malignant umors were found al vanous lissue sites, including urinary bladder, mammary gland,
lumeg, liver, and injection site fsee Warnings and Precawtions (5.5)].

Cyclophosphamide was mutagenic and clastogenic in multiple in sitro and in vivo genetic toxicology
studies.

Cyclophosphamide is genotoxic in male and female germ cells. Animal data indicate that exposure of

oocytes (o cvelophosphamide during follicular Mulupmem may result in 4 decreased rate of implantations
and vizble pregnancies. and in an increased nisk of malformations. Male mice and rats treated with

cyclophosphamide show alterations in male reproductive organs (e.g.. decreased weights. atrophy, changes
in spermatogenesis), and decreases in reproductive polential (e.g., decreased implantations and increased
post-implantation loss) and increases in fetal malformations when mated with untreated females fsee Uxe in

Specific Populations (5.6
15, REFERENCES

. OSHA Hazardous Drugs. OSHA. hitp://www.osha.gov'SLTC hazardousdrugs/index htm.
16, HOW SUPPLIED/STORAGE AND HANDLING

Cyclophosphamide for Injection, USP (lyophilized powder) is a stenle white cake containing
cyclophosphamide and mannitol and s supplied in viaks for single dose use,

Cyclophosphamide for Injection, USP
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10019-988-04 500 mg vial, carton of |
10G19-989-0] | g vial. carton of 1
1001 9-990-01 2 g vial, carton of |

Store vials at or below 25°C (77°F)L During transpori or storage of cyclophosphamide vials, temperature
inflsences can lead o melting of the active ingredient, cyclophosphamide [see Dasage awd Admimixtration
2.3

Cyclophosphamide Tablets. USP are white tablets with blue flecks containing 25 mag and 50 mg
evclophosphamide, respectively.

Cyeclophosphamide Tablets, USP
1001998409 50 mg. bottles of 100
10019-982.08 25 mg. bottles of 100

Store fablets at or below 25°C (T7°F). Tablets will withstand brief exposure to temperatures up to 30°C
(B6°F) but should be protected from tempersures above 30°C (R6°F).

Cyclophosphamide is an antineoplastic product. Follow special handling and disposal procedures '
17. PATIENT COUNSELING INFORMATION
Advise the patient of the foilowing:

o Inform patients af the possibility of myelosuppression, immunosuppression, and infections. Explain the
reed for rowtine blood cell counts. Instruct patients o monitor thewr temperature frequently and
immediately report any occurrence of fever [see Warnings and Precautions (3.1)]

»  Advise the patient to reporl urinary symploms (patients should report if their urine has turned a pink or
red color) and the need for increzsing fuid intake and frequent voiding fvee Warnings and Precauiicns

{334

s Advise patients to contact a health care professional immediately for any of the following: new onset or
waorsening shortness of breath, cough, swellmg of the ankleslegs, palpitations. weight gain of more than
5 pounds in 24 hours, dizziness or loss of consciousness [ree Woarnings and Procowtions (5 3],

= Wamn patients of the possibility of developing non-mfectious preumonitis. Advise patients (o report
promptly any new of worsening respiratory symptoms fsee Warnings and Prevautions (344,

= Advise female patients of reproductive potential (o use highly effective contraception during treatiment
and for up to | year after completion of therapy. There is a polential for hamm to a fetus if a patient
becomes pregnant during this period. Patients should immediately contact their healthcare provader if
they become pregnant or if pregnancy is suspected during this period free Warnings and Precestiony
3.7} and Use in Specific Populations (8. 11f.

+  Advise male patients who ore sexually sctive with a female partner who is or may become pregnant o
use condoms during treatment and for up to 4 months after completion of therapy, There is a potential
for barm o a fetus if a patient fathers a child dunng this period. Patients shoold immediatety contact
their healthcare provider if their female partner becomes pregnant or if pregnancy is suspected during
this period fxee Warnings and Precantions i5.7) and Use in Specific Populationy (511
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= Advise nursing mothers treated with cyclophosphamide to discontinue nursing or discontinge
cyclophosphamide, taking into account the importance of the drug to the mother [zee Use in Specific
Populations (8.3)],

= Explain to patients that side effects such as navsea. vomiting. stomatitis, impaired wound healing,
amenorrhea, premature menopause, sterility and hair loss may be associsted with cyclophosphanude

administration. Other undesirable effects (including, e.g., dizziness, blurred vision, visual impairment)
could affect the ability to drive or use machines [see Adverse Reactions (6.1 and 6.2)].

o Instruct the patient 1o swallow cvclophosphamide tablets whole. Do not cut, chew, or crush tablets [y
Dasage and Adminisiration ¢2.3)].

o Advise caregivers to wear gloves when handling botties comaining cyclophosphamide tablets and avoid

exposure to broken tablets, 1f contact with broken tablets occurs, wish hands immediately and
thoroughly fsee Dosage and Adminisiration ¢2.3)].

Baxter

Vials Manufactured by
Tablets Manufactared for:
Buxter Healtheare O
Deerfield, IL 60013 LISA
Made in Germany

Baxter 15 a trademark of Baxter Infernational Inc.
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ADDELCAINIY Q- Cl1IINADADRINE DACKACE INICEDT

@&
. Fludara
2 (fhudarabine phosphate)
3 FOR INJECTION
4 FORINTRAVENOUS USE OMLY
i RxOnly

6 | WARNING: FLUDARA FOR INJECTION should be adminisiered under the superasion of 2
7 | qualified physician experienced in the use of antinecplastic therapy, FLUDARA FOR

% | INJECTEON can severely suppress bone marrow function, When used al high doses in dose-

% | ranging studies in patents with acute leskemia, FLUDARA FOR INJECTION was associated

13 | with severe neurgiogic effects, including biindness, coma, and death. This severe central

11| nervous system loxdcity oocumed in 36% of patients treated with doses approximately four times
12 | greater (96 mgim’/day for 5-7 days) than the recommended dose. Simiar severe central

13 | nervous system loodcity, incheding coma, selzures., agitation and confusion, has been reported in
I4 | patienis frealed al doses in the range of the dose recommended for chronic lymphocytic

15 | leukernda.

1& | Instances of life-threatening and sometimes fatal autoimmune phenomena such as hemolytic

17 | anemia, autoimmune thrombocytopeniathrombocylopenic purpura (ITP), Evan's syndrome, and
I% | acquired hamophiiia have been reporied to occur after one or more cydes of treatment with

I9 | FLUDARA FOR INJECTION. Patlents undergoing ireatment with FLUDARA FOR INJECTION
20 | should be evalusied and closely monfored for hemalysis.

21 | In @ clinical investigation using FLUDARA FOR INJECTION in combination with pentostatin

27 | (deoxycoformycing for the treatment of refractory chronic lymphocytic leskemia (CLL), there was
2% | an unacceptably high incidence of fatal pulmonary toxicity, Therefore, the use of FLUDARA

24 | FOR INJECTION in combinaBion with pentostatin is not recommended.

¢ DESCRIPTION

2 FLUDARA FOR INJECTION contains fiudarabine phosphate. 3 fluorinated nudleotide analog of
27 the antiviral agent vidarabine, 3-f-D-arabinofuranosyladenine {ara-A) thal i relabively resistant

3 to deamination by adenosine deaminase. Each vial of sterile vophiiized solid cake contains 50

2 my of the active ingredient fludarabine phosphate, 50 mg of mannitol, and sodium hydroxide o
30 adjustpHto 7.7. The pH range for the final product is 7.2-8 2 Reconsfiution with 2 ml of

3l Sterie Water for Injection USP results in a solufion containing 23 mg/ml of fludarabine

17 phosphate intended for intravenous administration.

33  The chemical name for fludarabine phosphale is SH-Purin-6-amine, 2-fuoro-9-{5-0-phosphono-
34 B-D-arsbino-furanosyl) (2-fluoro-ara-AMP). The molecutar formudla of fudarabine phosphate is
13 CygHFNLO,P (MW 365.2) and the structure is:
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17 CLINICAL PHARMACOLOGY
32 Fludarabine phosphate is rapidly dephosphorykated to 2-fluono-ara-A and then phosphorylated
% intracelularly by deoxycytidine kinase o the active friphosphale, 2-lucro-ara-ATP. This
40 metabolite appears to act by inhibiting DNA polymerase alpha, ribonuclectide reductase and
41 DMNA primaze, thus inhibiting DNA synthesis, The mechanism of action of this animatabolite =
42 not completely characterized and may be multi-faceted.
4% Phase | studies in humans have demonstrated that fudarabine phosphate i rapidly converied
44 tothe active melabolite, 2-fluoro-ara-A, within minutes after intravenous infusion.
35 Consequently, clinical pharmacology studies have focused on 2-fluorc-ara-A pharmacokinetics.
4 After the five daily doses of 25 mg 2-fluono-ara-AMP/m” to cancer patients infused over 30
47 minuies, 2-flucro-ara-A concentrations show a moderate accumulation, During a S-day
4% treatment schedule, 2-lluoro-ara-A plasma trough levels increased by a factor of about 2. The
42 terminal half-ife of 2-fluoro-ara-A was estimated as approximately 20 hours. In wvitro, plasma
30 prodein binding of Budarabine ranged between 19% and 29%.
51 A corelation was noted betwesn the degres of absolute granulocyte count nadir and increassd
32 area under the concentration x time curve: (AUC).
331  Special Populations
44 Pediatric Palfents
35  Limited pharmacokinetic data for FLUDARA FOR INJECTION are available from a published
56 study of children {ages 1-21 years) with refractory acute leukemias or solid Wwmors (Children’s
57 Cancer Group Study 097"), When FLUDARA FOR INJECTION was administerad as a loading
5% dose over 10 minutes iImmediately followsd by a S-gay continuous infusion, sisady-siate
3%  condiions were reached early.
o Patients with Renal Impaiment
6l The total body clearance of the principal melabolite 2-fluoro-ara-A cormelated with the creatining
82  clearance, indicating the importance of the renal excretion pathway for the elimination of the
63  drug. Renal clearance represents approximately £0% of the total body clearance. Patients with
64 moderate renal impairment (17 - 41 mLimin/m?) receiving 20% reduced Fludara dose had a
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65 similar exposure (AUC, 21 versus 20 nM + h/ml) compared to patients with nomal renal
o6 funclion receiving the recommended dose. The mean total body clearance was 172 mLmin for
&7 normal and 124 mLsmin for patients with moderately impaired renal function,
&4 CLINICAL STUDIES
t  Two single-arm open-label studies of FLUDARA FOR INJECTION hawve baen conducted in
70 adull patients with CLL refractory to at least one prior standard alkylating-agent containing
71 regimen. Ina study conducied by M. D. Anderson Cancer Center (MDAH), 48 patients were
72 reated with a dose of 22-40 mg/m® daily for 5 days every 28 days. Another study conducted by
73 the Southwest Oncology Group (SWOG) involved 31 patients treated with a dose of 15-25
74 moim® daily for 5 days every 28 days, The overall objective response rates were 48% and 32%
73 in the MDAH and SWOG studies, respectively. The complete response rate in both studies was
76 13%:; the pariial response rale was 35% in the MDAH study and 18% in the SWOG shudy.
77 These response rates were obtained using standardized response criteria developed by the
™  National Cancer Institute CLL Working Group’and were achieved in heavily pre-treated patients,
7¢  The ability of FLUDARA FOR INJECTION to induce a significant rate of response in refractory
%  patients suggests minimal cross-resistance with commonly used anfi-CLL agents.
#1  The median tims o response in the MDAH and SWOG studies was 7 wesks (range of 1 to 68
%2  weeks)and 21 weeks {range of 1 lo 53 weeks) respectively. The median duration of disease
83 confrol was 91 wecks (MDAH) and 65 weeks (SWOG). The median sunvival of all refractory CLL
#4  patients treated with FLUDARA FOR INJECTION was 43 weeks and 52 weeks in the MDAH
85 and SWOG sludies, respactivaly.
88  Ral stage improved o Stage Ii or betier in 7 of 12 MDAH responders (38%) and in 3 of 7 SWOG
87 responders (V1% ) who were Siage Il or IV at basefine. In the combined studies, mean
#%  hemoglobin concentration improved from 9.0 gidl. al baseline to 11.8 g/dL al the time of
#  rgsponse in a subgroup of anemic pabents. Similarly, average platelet count improved from
o £3.500/mm” to 103,300/mm’ at the time of responss in a subgroup of patients who were
9 thrombocytopenic at basedine.
4l INDICATIONS AND USAGE
93 FLUDARA FOR INJECTION is indicated for the treatment of adult patients with B-cell chronic
o4 lymphocylic leukemia (CLL) who have not responded to or whose disease has progressed
o during treatmeant with at least one standard atkylating-agent containing regimen. The safety and
o effectivensss of FLUDARA FOR INJECTION in previously unireated of non-refractory patients
o7  with CLL have not been established.
o CONTRAINDICATIONS
@ FLUDARA FOR INJECTION Is contraindicated in those patients who are hypersensitivie to this
e drug or its components.
01 WARNINGS
12 (See BOXED WARNINGS)
103 There are clear dose dependent toxic effects seen with FLUDARA FOR INJECTION. Dose
M levels approximately 4 times greater (36 mg/m®/day for 5 to 7 days) than thal recommended for
105 CLL (25 mg/m’iday for 5 days) were associated with a syndrome characterized by delayed
Il blindness, coma and death. Symploms appeared from 21 to 60 days following the ast dose.
W7 Thirteen of 36 patients (36%) who received FLUDARA FOR INJECTHON at high doses (96
0w mg/miiday for 5o 7 days) developed this severe neuroloxicity. Similar severe central nervous
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e systen koxicity, inciuding coma, seizures, agitaion and corfusion, has been reporied in patients
1o treated at doses in the range of the dose recommended for chronic lymphocytic leukemia.
111 The effect of chronic administration of FLUDARA FOR INJECTION on the ceniral nervous
112 system s unknown, however, patients have received the recommended dose for up to 15
113 courses of therapy
114 Bevers bone marmow suppression, notably anemia, thrombocytopenia and neutropenia, has
115 been reporied in patients reated with FLUDARA FOR INJECTION. In a Phase | study in adult
e solid umor patients, the median time o nadir counis was 13 days (range, 3-25 days) for
117 granulocytes and 16 days (range, 2-32) for platelets. Most palients had hematologic impairment
118 at bassfine sither as a result of disease or as a result of prior myelosupprassive therapy,
118 Cumulative mysiosuppression may be seen. While chemotherapy-induced myelosupprassion s
120  often reversible, administration of FLUDARA FOR INJECTHON requires careful hematologic
121 monitorng.
122 Saveral mstances of trilineage bone marmow hypoplasia or aplasia resulting In pancytopenia,
123 sometimes resulling in death, have been reporied in adult patients. The duration of dinically
124 significant cytopenia in the reported cases has ranged from approximately 2 months to
125  approxmately 1 year. These episodes have occurred both in previousty treated or untreated
128 patients.
127 Instances of life-threatening and sometimes fatal autcimmune phenomena such as hernolylic
128 anemia. autoimmune thrombocytopeniathrombocytopenic purpura (ITP), Evan's syndrome, and
129 acquired hamophia have been reporied to ocour after one of more cycles of reatment with
13  FLUDARA FOR INJECTION in patients with or without a previous history of autoimmune
131 hemolyic anemia or a posithve Coombs” fest and who may o may noi be in remission from their
132 disease. Steroids may or may not be effective in confrolling these hemalytic episodes. The
133 majority of patients rechallenged with FLUDARA FOR INJECTION developed a recurrence in
134 the hemolylic process. The mechanismis} which predispose patients to the development of this
135 compiication has not been identified. Pafients undergoing treatment with FLUDARA FOR
13  INJECTHON should be evaluated and dosely monifored for hemolysis. Discontinuation of
137 therapy with Fludara is recommended in case of hemolysis
13 Transfusion-associated graft-wersus-host disease has been observed after transfusion of non-
138 irradiated blood in FLUDARA FOR INJECTION treated patients. Fatal outcome as a
140 consequence of this disease has been reported. Therefore, lo minimize the risk of transfusion-
141  associated grafi-versus-host disease, patients who require biocod transfusion and who are
147 undergoéng, or who have received, treatment with FLUDARA FOR INJECTION shoukd receive
143 irradiated blood only.
144 In a clinical iInvestigation using FLUDARA FOR INJECTION in combination with pentostatin
145  (deoxycoformycin) for the treatment of refractory chronic lymphocytic leskemia (CLL) in adults,
146  there was an unaccepiably high incidence of falal pulmonary toxicity. Therefore, the use of
147  FLUDARA FOR INJECTION in combination with pentostatin is not recommended
148 Of the 133 aduit CLL patients in the two triats, there were 29 fatalities: during study.
148 Approxemately 50% of the fatalities were due 'to infecton and 25% due io progressive disease.
|50 Pregnancy Category D
151 Based on its mechanism of action, fiudarabine phosphate can cause fetal harm when
132 adminisiered to a pregnant woman. There are no adequate and well-controlied studies of
153 Fludara in pregnant women. Fludarabine phosphale was embryolethal and teratogenic in both
|54  rals and rabbits. If FLUDARA FOR INJECTION is used during pregnancy, or if the patisnt
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155  becomes pregnant while taking this dmug, the patient should be apprised of the potential hazard
156  to the felus. Women of childbearing polential should be advised 1o avoid becoméing pregnant.
157 Women of childbearing potential and fertile makes must take contraceptive measures during and
155 at least for six months after cessation of reatment with FLUDARA FOR INJECTION.
5%
180 Fludarabine phosphate was embryolethal and teratogenic in rals and rabbits.
sl Fludarabine phosphate was adminisiered al doses of 0, 1, 10 or 30 mg/kg/day (0.24, 2.4 times
162 and 7.2 imes the recommended human dose on a mg/m2 basis, respectively o peegnant rats
163  on days 6 to 15 of gesiation. At 10 and 30 mg/kgiday administered during organogenesis,
is4  there was a dose-retated increase in vanous skeietal varations and a decrease in mean fetal
168 body weights. Matemal toxicity was not apparent a 10 mg/kg/day, and was liméted to slight
Iss  body weight decreases at 30 mp/'kgiday. In a dose finding study malformations, such as fimb
167 and tail defects, were induced at 40 mgkg/day (9.6 times the recommended human dose on a
Isd  mgim2 basis). In a reproduciion toxicity study on rabbits Fludarabine phosphale was
ioe  administered intravenously at doses of 0, 1, 5 or 8 mg/kg/day (approxdmately 0.5, 2.4, and 3.8
76 times the recommended human dose on a mg/m2 basis) on days 6 (o 18 of gestabion. A dose
171 of 8 mgkgiday administered during organogenesis increased embryoe and fetal lethality as
172 indicated by a higher number of resorplions and a decreass in jive fetusas, Compound-related
173 teratogenic effects manifested by external deformiies and skelatal malformations were
174 observed at 8 mgfkg/day. The most frequent external malfcrmations obeerved in rabbits were
175 cleft palate. adactyly, brachydactyly and syndaciyly along with skeletal malformations such as
176 fused metatarsals, phalanges, sternebrae and limb bones and some soft lissue malformations
177 (diaphragmalic hemias). Fetal body weights were decreased in rabbits given 8 mg/kg/day.”
178
17 PRECAUTIONS
180 General
18]  FLUDARA FOR INJECTION is a potent antineoplastic agent with potentially significant toxic
182 side effects. Palients undergoing therapy should be closely observed for signs of hematologic
&3 and nonhematologic toxicity. Periodic assessment of peripheral blood counts is recommended
i#4  to detect the development of anemia, neutropenia and thrombocytopenia,
185 Tumeor hysis syndrome associated with FLUDARA FOR INJECTION treatment has been
%  reported in CLL pafients with large tumor burdens. Since FLUDARA FOR INJECTION can
187 induce & response as early as the first week of treatment, precautions should be taken n those
188 patients at risk of developing this complication.
159 In patients with impaired stale of health, FLUDARA FOR INJECTION should be given wilh
190 caution and after careful rsk/beanefit consideration. This apples sspecially for patients with
191 severe impairment of bone marrow function (thrombocyiopenia, anemia, andior
122 gransocytopenial, mmunodeficiency or with a history of opporiunistic infection. Prophylacic
193 treatment should be considerad in patients af increased risk of developing opporiunistic
o4 infections.
195 There are inadequate data on dosing of patients with renal insufficiency. FLUDARA FOR
% INJECTHON must be adminisiered cauiously in patients with renal insufficiency. The tolal body
197 clearance of 2-fluoro-ara-A has been shown to be directly comaiated with creatinine clearance,
198 Patients with moderate impairment of renal fupction {creatining clearance 30-70 mLmin/1.73
1#¢  m’) should have their Fludara dose reduced by 20% and be monitored closely. FLUDARA FOR
2 INJECTION is not recommended for patients with severely impaired renal funchion (creatinine
 clearance less than 30 mUimin/1.73 m*).
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22 Fludara may reduce the ability o drive or use machines, since faligue, weakness, visual
X3 disturbances, confusion, agiation and seZures have been observed.
14 Laboratory Tests
5 During reatment. the patient’s hemaiologic profile (particularty neutrophils and plateleis) should
limn  be monilored reguiarty to delermine the degree of hematoposetic suppression.
7 Drug Interactions
2 The use of FLUDARA FOR INJECTION in combination with pentostatin is not recommended
e due to the risk of severe pulmonary fodcity (see WARNINGS seclion).
Ho  Carcinogenesis
211 No animal carcinogeniclty studies with FLUDARA FOR INJECTION have been conducted.
212 Mutagenesis
213 Fludarsbine phosphate was not mulagenic (o bacteria (Ames test) or mammalian cefis (HGRPT
114 assay in Chinese hamster ovary celis] either in the presence or abssnce of metabaolic activation.
2157 Fludarabine phosphale was clastogenic in viro o Chinese hamsler ovary cells (chromosome
21s  abemations in the presence of metabolic activation) and induced sister chromatid exchanges
117 both with and without metabolic activation. In addition, fludarabine phosphate was clastogenic
& in vive (Mouse micronucleus assay) but was not mutagenic to germ celis (dominant lethal test in
212 male mice).
220 Impairment of Fertility
1 Studies in mice, rats and dogs have demonstrated dose-related adverse effecls on the male
222 reproductive system. Observations consisted of a decrease in mean lesiicular weights in méce
223 andraiz with a trend toward decreased testicular weighis in dogs and degeneration and
4  pecrosis of spermatogenic epithelium of the testes in mice, rats and dogs. The possible adverse
125 effects on farility in humans have not been adequately evaluated,
22 Preghancy
227 Pregnancy Category D: (see WARNINGS secton).
12K
220 Nursing Mothers
238 It is not known whether fludarabine phosphate is-excreted in human milk. Becauss many dngs
131 are excreted in human milk and because of the potential for serous adverse reactions incuding
212 tumorgenicity in nursing infants, 8 decision should be made fo discontinue nursing of
133 discontinue the drug, taking into account the Importance of the drug to the mother,
734
15 Pediatric Use
Y6 Data submitted to the FDA was insufficient to establish efficacy in any childhood malignancy.
137 Fludarabine was evaluated in 62 pediairic pafients {median age 10, range 1-21) with refraciory
238 acule leukemia (43 patients) or sobid umors (17 paients). The fTudarabine regimen tested for
238 pediatic acute lymphocytic leukemia (ALL) patients was a loading bolus of 10,5 mg/m iday
240 hlhmdhyummﬂmnlaujmwm*wrmﬂms.h112mda|ncpamntsm
241 solid tumors, dose-fimiting myslosuppression was observed with a loading dose of 8 mg/m™/day
242 followed by a confinuous infusion of 23.5 mg/m™/day for 5 days. The maximum iolerated dose
243 was a loading dose of 7 mgém”iday followed by a continuous infusion of 20 mg/m*iday for 5
244 days. Treatment toxicily included bone marrow suppression. Platelet counts appeared to be
245  more sensitive o the effects of fludarabine than hemoglobin and white biood cell counts. Other
246 adverse events induded fever, chills, asthenia, rash, nausea, vomiting. diarhea, and infection.
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237 Therewere no reported occurrences of peripheral neuropathy or pulmonary hypersensitivity
48 reaction
42 Vaccination
25 During and after reatment with FLUDARA FOR INJECTION, vaccination with live vaccines
251  should be avoided.
151 Disease Progression
231 Disease progression and ransformation (e.g. Richier's syndrome) have been reported in CLL
25 patients.
155  ADVERSE REACTIONS
1% The most commaon adverse events include myslosuppression (neutropentia, thrambocylopania
237 and anemia), fever and chills, infection, and nausea and vomiting. Other commionly reported
258 events include malaise, faligue, anorexia, and weakness. Serous opporiunistic infections have
7% ocoumed in CLL patients freated with FLUDARA FOR INJECTION. Adverse events, and those
Joh  reactions which are more clearly related to the drug are amanged below according o body
Il system.
22 Hematopoletic Systems Hemalologic events (neutropenia, thrombocylopenia, andior anemia)
3635 wens reporied in the majority of CLL patients trested with FLUDARA FOR INJECTION, During
Jx FLUDARA FOR INJECTION treatment of 133 patients with CLL, the absolute neutrophil count
245 decreased bo less than 500/mm® in 59% of patients, hemoglobin decreased from prefreatment
16 values by at leasi 2 grams percent in 60%, and platelel count decreased from pretreatment
7 values by at least 50% n 55%, Myelosuppression may be severs, cumulative, and may affect
268 multiple cell lines. Bone mamow fibrosis ocoumed inone CLL patient freated with FLUDARA
20  FOR INJECTION.
1 Several instances of trilineage bone marmow hypoplasia or aplasia resulting In pancylopenia,
37 sometimes resulting in death, have been reporied in postmarkaling surveilfance. The duralion
277 of clinically significant cytopenia in the reported cases has ranged from approximatety. 2 months
173 o approximalely 1 year. These episodes have ococurred both in previously trealed or untreated
174 patiens.
275 Life-threstening and sometimes fatal autoimmune phenomena such as hemolytic anemia,
276 autoimmupe thrombocytopeniafthrombocytopenic purpura (TTP), Evan's syndrome, and
177 acquired hemophilia have been reported to ocour in patients receiving FLUDARA FOR
M8 INJECTION (ses WARNINGS saction). The majority of patients rechalienged with FLUDARA
7% FOR INJECTION developed a recurrence in the hemolytic process.
o In postmarketing experence, cases of myelodysplastic syndrome and acute myeloid leukemia,
M1 mainly associated with prior, concomitant o subsequenl treatment with alkylating agents.
2 topolsomerase inhibitors, or iradiation have been reporied.
233 Infectioms Serious. and sometimes falal infections, including opportunistic infecions and
4 reactivations of iatent viral infections such as VZV (Herpes zosler), Epstein-Barr virus and JC
M8 virus (progressive multifocal leskoencephalopathy)) have been reporied in patients treated with
286 FLUDARA FOR INJECTION.
%7  Rare cases of Epstein Bamr Virus (EBV) associated lymphoproliferative disorders have been
%  reporied in patients ireated with FLUDARA FOR INJECTION
2&w  Metabolic Tumor lysls syndrome has been reported in CLL patients treated with FLUDARA
10 FOR INJECTION. This comgplication may include hyperuricemia, hyperphosphatemia,
1 hypocalcemia, metabolic acidosis, hyperkalemia, hematuria, urate crystalluria, and renal failure,
292 The onset of this syndrome may be heralded by flank pain and hematuria,
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223 Mervous System (See WARNINGS section) Objective weakness, agitabon. confusion,
4 seizures, [visual disturbances, optic neuritis, oplic neuropathy, blindness and coma have
1% pocurred in CLL patients treated with FLUDARA FOR INJECTION at the recommended dose
2o Peripheral neuropathy has been obsarved in patienis treated with FLUDARA FOR INJECTION
27 and one case of wrist-drop was reporied.
% In post-marketing experience, cases of progressive mullifocal leukoencephalopathy have been
0 reporied. Mos! cases had a fatal outcome. Many of these cases were confounded by prior
a0 andior concurrent chemotherapy. The fime to onset has ranged from a few weeks to
3 approamately one year after initiating treatment.
#2  Pulmonary System Pneumonia, a frequent manfestation of infection in CLL patients, occumed
33 in 16%, and 22% of those treated with FLLUDARA FOR INJECTION in the MDAH and SWOG
3 studies, respectvely. Pulmonary hypersensitivity reactions to FLUDARA FOR INJECTION
s charadlerized by dyspnea, cough and interstitial pulmonary infiltrate have been observed.
i Inopost-marketing experience, cases of severs pulmonary toxicity have been observed with
37  Fludara use which resulted in ARDS, respiratory distress, pulmonary hemorrhage, pulmonary
3% fibrosis. 2nd respiratory fallure. After an infectious origin has been excluded, some patients
0 experienced symptom imiprovement with corlicosterids
jie  Gastroimtestinal System Gastrointestinal disturbances such as nausea and vomiting, anorexia,
311 diarrhea, stomatifs znd gastrointestinal bleeding have been reported in patients freated with
312 FLUDARA FOR INJECTION
313  Cardiovascular Edema has bean frequently reported, One patient developed a pericardial
314 effusion possibly related to reafiment with FLUDARA FOR INJECTION. No other severs
315 cardiovascular events were considered to be drug related.
iie  Genltourinary System Rare cases of hemarrhagic cystitis have bsen reporied in patients
317 treated with FLUDARA FOR INJECTION.
315 Bkin Skin toxicity, consisting primarily of skin rashes, has been reporied in patients freated with
ile  FLUDARA FOR INJECTION
32 Erythema multiforme, Stevens-Johnson syndrome, toxic epidermal necrofysis, and pemphigus
3 have besn reporied, with fatal outcomes in some cases.
112 Worsening or flare up of pre-axisting skin cancer igsions, as well as new onsel of skin cancer,
323 has been reporied in patients during or after treatment with FLUDARA FOR INJECTION.
324  Data in the following table are derived from the 133 patients with CLL who received FLUDARA
135 FOR INJECTION in the MDAH and SWOG studies
e
PERCENT OF CLL PATIENTS REPORTING
NON-HEMATOLOGIC ADVERSE EVENTS
ADVERSE CVENTS MDAH IN=101} SWOG (N=32)
ANY ADVERSE EVENT BB% 1%
BODY AS A WHOLE T2 Ba
FEVER B0 &3
CHILLS " 18
FATIGUE 10 38
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PERCEMNT OF CLL PATIENTS REPORTING
NON-HEMATOLOGIC ADVERSE EVENTS

[}
[1]

ADVERSE FVENTS

INFECTION

PAIN

MALAISE
DIAPHORESIS
ALOPECIA
ANAPHYLAXIS
HEMORRHAGE
HYPERGLYCEMIA
DEHYDRATION

NEURCLOGICAL
WEAKNESS
PARESTHESIA
HEADACHE
VISUAL DISTURBANCE
HEARING LOSS
SLEEP DISORDER
DEPRESSION
CEREBELLAR SYNDROME
IMPAIRED MENTATION

PULMONARY
COUGH
PHEUMONIA
CYSPNEA
SINUSITIS
PHARYNGITIS
UPPER RESPIRATORY INFECTION
ALLERGIC PNELMONITES
EPISTAXIS
HEMOPTY SIS
BROMCHITIS
HYPOXIA

GASTROINTESTINAL 46
NAUSEANOMITING 36
DIARRHEA 15
ANOREXIA
STOMATITIS
Gl BLEEDING
ESOPHAGITIS
MUCOSITIS
LIVER FAILURE
ABNORMAL | IVER FUNCTION TEST
CHOLELITHIASIS
CONSTIPATION
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33z
133

PERCENT OF CLL PATIENTS REPORTING
NON-HEMATOLOGIC ADVERSE EVENTS

ADVERSE EVENTS
DY SPHAGIA

CUTANEOUS
RASH
PRURITUS
SEBORRHEA

GENITOURINARY
DYSURIA
URINARY INFECTION
HEMATURIA
REMAL FAILURE
ABNORMAL RENAL FUNCTION TEST
PROTEINURIA
HESITANCY

CARDIOVASCULAR
EDEMA
ANGINA
CONGESTIVE HEART FAILURE
ARRHYTHMIA
SUPRAVENTRICULAR TACHYCARDIA
MYOCARDIAL INFARCTION
DEEP VENOUS THROMBOSIS
PHLEBITIS
TRANSIENT ISCHEMIC ATTACK
ANEURYSM
CEREBROVASCULAR ACCIDENT

MUSCULOSKELETAL
MYALGIA
Q3TEOPOROSS
ARTHRALGIA

TUMOR LYSIS SYNDROME

OVERDOSAGE

High doses of FLUDARA FOR INJECTION (see WARNINGS section) have been associnied
with an ETeversible central nervous system toxicity characterized by delayed biindness, coma
and death. High doses are aiso associated with severe thrombocytopenia and neutropenia due
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Maore than 3000 adult patients received FLUDARA FOR INJECTION in studies of other
Isukemias, ymphomas, and other solid tumors. The spectrum of adverse effects reporied in
these studies was consistent with the data presented above.
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334 o bore mamow suppression. There is no known specific anBdole for FLUDARA FOR
335 INJECTHON overdosage. Treatment consists of drug disconfinuation and supportive therapy.
i3 DOSAGE AND ADMINISTRATION
337 Usual Dose
i3 The recommended adult dose of FLUDARA FOR INJECTION is 25 mgim® administered
i3 infravenously over a period of approximately 30 minutes dadly for five consecutive days. Each 5
340 day course of treatment should commence every 28 days. Dosage may be decreased or
31 delayed based on evidence of hemalodogic or nonhematologic toxicity. Physicians should
341 consider dedaying or discontinuing the drog if neurotoxicity occurs,
343 A number of clinical setings may predispose to increased toxicity from FLUDARA FOR
33 INJECTION. These include advanced age, renal insufficiency, and bone marmow impairment.
345 Such pabients should be monitored closedy for excessive toxicity and the dose modified
346 accordingly,
347 The opimal durafion of reatment has not been clearly established. It is recommended that
348 three additional cycies of FLUDARA FOR INJECTION be administerad following the
40 achievernent of a maximal response and than the drug should be discontinuad.
350 Renal Insufficiency
351 Adult patients with moderate impairment of renal function {creatinine clearance 30-70
352 midminf1.73 m) should have a 20% dose reduction of FLUDARA FOR INJECTION. FLUDARA
353 FOR INJECTION should nod be administered (o patients with severely impaired renal function
354 {creafinine clearance less than 30 mL/min/1.73 m").
55 Preparation of Solutions
3%  FLUDARA FOR INJECTION should be prepared for parenteral use by aseptically adding Sterile
357 Water for injection USP. When reconsifuted with 2mL of Sterile Water for Injection, USP, the
558  solid cake should fully dissclve in 15 seconds or less; each mb of the resulting solution will
158 contain 25 mg of ludarabine phosphate, 25 mg of mannitol, and sodium hydroxide (o adjust the
30 pHto 7.7. The pH range for the final product is 7.2-8.2. In dinical studies, the product has been
ol diluted in 100 cc or 125 cc of 5% Dextrose Injection USP or 0.9% Sodism Chionide USP.
!  Reconstituted FLUDARA FOR INJECTION conlains no antimicrobial preservative and thus
i3 should be used within 8 hours of reconstitution. Care must be taken to assure the sterility of
364  prepared solutions. Parenteral drug products should be inspected visually for particutate matier
3¢ and discoloration prior o administration.
s FLUDARA FOR INJECTION should not be mixed with other drugs.
37  Handling and Disposal
i Procedures for proper handling and disposal should be considered, Consideration should be
e glven to handling and disposal acconding to guidetnes issusd for cytotoxic drugs, Several
i guidefines on this subject have been published. ™
3T Caution should be exercised in the handiing and preparation of FLUDARA FOR INJECTION
112 solution. The use of latex gloves and safety glasses is recommended to avoid exposure in case
373 of breakage of the vial or other accidental spillage. If the solulion contacts the skin or mucous
i membranes, wash fhoroughly with soap and water; rinse eyes thoroughily with plain water.
375 Awoid exposure by inhalation or by direct contact of the skin or mucous membranes.
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i HOW SUPPLIED
377 FLUDARA FOR INJECTION is suppiied as a white, lyophilized solid cake. Each vial contains 50
1T mg of fludarabine phosphate, 50 mg of mannitol, and sodium hydroxide to adjust pH o 7.7. The
3  pH range for the final product is 7.2-8.7 Siore under refrigeration, between 2°-8°C (36°-46"F),
30 FLUDARA FOR INJECTION is supplied in & clear giass single dose vial (Bml capacity) and
38l  packaged in a single dose vial cartan in a shelfl pack of five
3 NDC 50419-511-06
383 Manufactured by: Ben Venue Laboralories, Bedford, OH 44146
84 Manufactured for: Bayer HealthCare Pharmaceuticals inc.. Wayne, NJ 07470
385 LS. Patent Number: 4,357,324
i REFERENCES
%7 1. Preventing Occupational Exposures o Antineoplastic and Other Hazardous Drugs in Health
g8 Care Setfings. NIOSH Alert 2004-165.
ge 2. OSHA Technical Manual, TED 1-0. 154, Section V1: Chapier 2. Controlling Occupational
i Exposure to Hazardous Drugs. OSHA, 1999, http/fwww.osha govidis/ostalotmiotm_vi_2 himl
32 3. American Sodety of Health-System Phamacists. ASHP guidelines on handling hazardous
392 drugs. Am J Heath-Sysf Pharm, 2008: 63 11721193,
303 4. Pobach, M., White, J.M., & Kelleher, LO. (eds.) 2005, Chemotherapy and bictherapy
iy  guldelines and recommendations for practice (2™ ed. ). Pittsburgh, PA: Oncology Nursing
395  Society
I
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