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1. PROTOCOL SUMMARY

Title A PHASE I/l STUDY OF ACTIVE IMMUNOTHERAPY WITH
Ad5 [E1-, E2b-]-CEA(6D) VACCINE (ETBX-011) IN PATIENTS
WITH ADVANCED OR METASTATIC MALIGNANCIES
EXPRESSING CEA

Objectives a) The primary objective of this protocol is to determine the safety of

immunization with Ad5 [El-, E2B-]-CEA(6D), in patients with
advanced or metastatic CEA-expressing malignancies.

b) The secondary objectives are to evaluate CEA-specific immune
responses to the immunizations and to obtain preliminary data on
clinical response rate.

Major Inclusion/
Exclusion Criteria

Patients with a histologically confirmed diagnosis of metastatic
malignancy who were previously treated with standard therapy known to
have a possible survival benefit or refused such therapy. The tumor must
express CEA as defined by any of the following: immunohistochemical
staining, a CEA level in the peripheral blood greater than 5 ng/dL, or a
tumor known to be universally CEA positive (i.e. colon and rectal
cancer). Patients will not be treated until 4 or more weeks after any prior
chemotherapy or radiation therapy, but may be receiving non-cytotoxic
targeted therapy (bevacizumab, cetuximab, trastuzumab, erlotinib, or
gefitinib) or hormonal therapy. They must not have a history of
autoimmune disease, serious intercurrent chronic or acute illness, active
hepatitis, serologic evidence for HIV, or be receiving steroid or
immunosuppressive therapy. All patients must be >18 years old and
have an ECOG Performance Status of 0 or 1. Pregnant women and
nursing mothers are excluded.

Study Design

Phase /I study with three dosage levels of Ad5 [El-, E2B-]-CEA(6D)

vaccine (phase I component), and the maximally tolerated dose of AdS

[E1-, E2B-]-CEA(6D) vaccine (phase II component). The study drug is

Ad5 [E1-, E2B-]-CEA(6D) given by subcutaneous (SQ) injection every

3 weeks for 3 immunizations. The following procedures will occur:

1) Peripheral blood draw of 90 mL for immune analysis

2) Cohort 1: Three patients will receive AdS [El-, E2B-]-CEA(6D) at a
dose of 1 x 10° particles SQ in 0.5 mL every 3 weeks for
3 immunizations. Assessment of dose-limiting toxicities (DLT) for
dose escalation will be made after all patients in this cohort have had
a study visit at least 3 weeks after receiving their first dose of
vaccine. If there are no DLT, defined as any Grade 2, 3 or 4
immediate hypersensitivity reactions or neurological toxicity, other
Grade 3 or 4 allergic or major organ toxicity, or Grade 4 fever, that
may possibly be associated with the immunization), then patients may
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begin enrolling into cohort 2. If there is 1 DLT, then an additional 3
patients will be enrolled at this dosage level. Assessment of DLT for
dose escalation will be made after the 3 additional patients have had a
study visit at least 3 weeks after receiving their first dose of vaccine.
If none of these latter 3 patients have DLT (i.e., 1 DLT in the 6 total
patients), then patients may begin enrolling into cohort 2.

3) Cohort 2: Three patients will receive Ad5 [E1-, E2B-]-CEA(6D) at a
dose of 1x 10" particles SQ in 0.5 mL every 3 weeks for
3 immunizations. Assessment of DLT for dose escalation will be
made after all patients in this cohort have had a study visit at least
3 weeks after receiving their first dose of vaccine. If there are no
DLT, then patients may begin enrolling into cohort 3. If there is 1
DLT then an additional 3 patients will be enrolled at this dosage
level. Assessment of DLT for dose escalation will be made after the 3
additional patients have had a study visit at least 3 weeks after
receiving their first dose of vaccine. If none of these latter 3 patients
have DLT, then patients may begin enrolling into cohort 3.

4) Cohort 3: Six patients will receive Ad5 [El-, E2B-]-CEA(6D) at a
dose of 1x 10" particles SQ in 0.7 mL every 3 weeks for
3 immunizations. Assessment of DLT for proceeding to phase II
enrollment will be made after all patients in this cohort have had a
study visit at least 3 weeks after receiving their first dose of vaccine.
If there is 0 or 1 DLT, then patients may begin enrolling into the
phase II portion of the study.

5) Phase II cohort: An additional 12 patients will receive Ad5 [El-,
E2B-]-CEA(6D) at the maximally tolerated dose every 3 weeks for
3 immunizations.

6) Patients will have 90 mL peripheral blood drawn prior to each
immunization and at Week 9 to determine whether there is an effect
on the immune response at specific time points during the study
and/or after a specific number of immunizations.

7) Time to progression will be measured using CT scans performed as
per standard of care (approximately 3 month intervals).

Risks/toxicities

Potential risks associated with the vaccine include anaphylaxis, fever,
skin reaction, autoimmunity (colitis), and hepatic insufficiency.

Number of Patients

Planned: 24 evaluable patients (plus up to 12 replacements); may require
30-42 patients if DLT occur.

Duration of Study

6 months after the last patient is enrolled; approximately 2 years total

Criteria for

Toxicity will be assessed using CTC toxicity criteria. CEA-specific

Evaluation immune response will be measured by ELISpot. Time to recurrence will
be determined by RECIST criteria.
Statistical Analysis | Safety: We will evaluate safety in each cohort at least 3 weeks after the

last patient in the previous cohort has received their first injection. A
dosing scheme will be considered safe if <33% of patients treated at a
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dosage level experience DLT (e.g., 0 of 3, <1 of 6, <3 of 12 or <5 of 18
patients). A patient will be considered evaluable for safety if treated with
at least one immunization.

Rate of immune response: We will determine the percentage of patients
with a positive immune response. We define a positive immune response
by ELISpot as described at the 2002 Society of Biologic Therapy
Workshop on “Immunologic Monitoring of Cancer Vaccine Therapy”,
1.e. a T cell response is considered positive if the mean number of spots
in six wells with antigen exceeds the number of spots in six control wells
by 10 and the difference between single values of the six wells
containing antigen and the six control wells is statistically significant at a
level of p < 0.05 using the Student’s t test. Immunogenicity assays will
occur prior to each immunization and at week 12. Immune response will
be assessed at the MTD. An observed immune response in 9 of 18
patients will be considered sufficient evidence of immune response to
justify further investigation. Meeting this criterion establishes that the
immune response rate is at least 33% with approximately 90%
confidence. The magnitude of response will also be described. A patient
will be considered evaluable for immune response if they receive at least
1 immunization.

2. STUDY OBJECTIVES
a) The primary objective of this protocol is to determine the safety of immunization with
Ad5 [El-, E2B-]-CEA(6D) in patients with advanced or metastatic CEA-expressing
malignancies.
b) The secondary objectives are to evaluate CEA-specific immune response to the
immunizations and obtain preliminary data on response rate.
3. BACKGROUND AND SIGNIFICANCE

|
u
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4. PATIENT SELECTION

4.1.

4.1.1.

Criteria for Patient Eligibility

Histologically confirmed diagnosis of metastatic malignancy due to a tumor
expressing CEA. Because this is a safety and immunogenicity study, patients are
NOT required to have measurable or evaluable disease by Response Evaluation
Criteria in Solid Tumors (RECIST).

The tumor must express CEA as defined by any of the following:
immunohistochemical staining (at least 50% of the tumor with at least moderate
intensity of staining), a CEA level in the peripheral blood greater than 5.0 ng/mL
at any time prior to enrollment, or a tumor known to be universally CEA positive
(i.e. colon and rectal cancer.)

Patients must have received treatment with standard therapy known to have a
possible overall survival benefit or refused such therapy.
For the following common cancers, the following eligibility criteria apply:

' Colorectal cancer: Must have received and progressed through at least one
line of palliative chemotherapy consisting of one of the following regimens:

15
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Palliative chemotherapy for metastatic colorectal cancer with
S-fluorouracil (or capecitabine) and oxaliplatin.

Palliative chemotherapy for metastatic colorectal cancer with
5-fluorouracil (or capecitabine) and irinotecan.

Palliative chemotherapy regimen for metastatic colorectal cancer that
includes bevacizumab.

Colorectal cancer patients currently receiving palliative single-agent
bevacizumab or cetuximab will be eligible for this trial and may
continue these therapies concomitant with study treatment (if they
have been on these therapies for at least 3 months).

! Breast cancer: Must have received and progressed through at least one line of
chemotherapy for metastatic breast cancer consisting of one of the following
regimens:

Palliative anthracycline- or taxane-based chemotherapy

Patients with tumors that over express HER2 (IHC 3+ or FISH+) must
have received and progressed through at least one line of palliative
therapy that combines trastuzumab with chemotherapy.

Breast cancer patients currently receiving palliative endocrine therapy
or single-agent trastuzumab will be eligible for this trial and may
continue these therapies concomitant with study treatment (if they
have been on these therapies for at least 3 months).

! Lung cancer: Must have received and progressed through chemotherapy for
metastatic disease consisting of one of the following regimens:

Palliative platinum-based (cisplatin or carboplatin) chemotherapy if
the patient has not received chemotherapy previously.

Palliative taxane-based (docetaxel or paclitaxel) or vinorelbine
chemotherapy if the patient has received chemotherapy previously.

Lung cancer patients currently receiving palliative single-agent
erlotinib or gefitinib will be eligible for this trial and may continue
these therapies concomitant with study treatment (if they have been on
these therapies for at least 3 months).

' Pancreatic cancer: Must have received and progressed through chemotherapy
including gemcitabine.

Pancreatic cancer patients currently receiving palliative single-agent
erlotinib will be eligible for this trial and may continue this therapy
concomitant with study treatment (if they have been on this therapies
for at least 3 months).

B For other malignancies, if a first line therapy with survival or palliative benefit
exists, it should have been administered and there should have been
progressive disease.

16
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4.1.5.
4.1.6.
4.1.7.

4.1.9.

4.1.10.

4.1.11.

4.1.12.

Protocol Version 1.1, December 21, 2009

B Patients who have received and progressed through first-line palliative
chemotherapy must be advised regarding second-line therapy before being
enrolled on this investigational study.

ECOG 0 or 1 performance status
Estimated life expectancy > 3 months..
Age > 18 years, but <75.

Adequate hematologic function, with WBC > 3000/microliter, hemoglobin
>9 g/dL (may transfuse or use erythropoietin to achieve this level), platelets
> 75,000/microliter; PT-INR <1.5, PTT <1.5X ULN

Adequate renal and hepatic function, with serum creatinine < 1.5 mg/dL, bilirubin
<1.5mg/dL (except for Gilbert’s syndrome which will allow bilirubin
<2.0 mg/dL), ALT and AST < 2.5 x upper limit of normal.

Patients who have received prior CEA-targeted immunotherapy are eligible for
this trial, if this treatment was discontinued at least 3 months prior to enrollment.
Patients who are taking medications that do not have a known history of
immunosuppression are eligible for this trial.

Ability to understand and provide signed informed consent that fulfills
Institutional Review Board’s guidelines.

Ability to return to Duke University Medical Center for adequate follow-up, as

required by this protocol.

4.2. Criteria for Patient Exclusion

4.2.1

4.2.2.
4.2.3.

4.2.4.

4.2.5.

Patients with concurrent cytotoxic chemotherapy or radiation therapy should be
excluded. There are no exclusions based on the number of prior chemotherapy,
biologic, hormonal, or experimental regimens. Except for the permitted
concomitant therapies (bevacizumab, cetuximab, trastuzumab, erlotinib, gefitinib,
or hormonal therapy which patients must have been on for at least 3 months at the
time of enrollment if they intend to continue them with the vaccine), there must
be at least 3 months between any prior CEA-targeted immunotherapy and study
treatment and at least 4 weeks between any other prior therapy (including
radiotherapy) and study treatment. Patients must have recovered from all acute
toxicities from prior treatment.

Patients with a history of brain metastases will not be permitted

Patients with a history of autoimmune disease, such as but not restricted to,
inflammatory bowel disease, systemic lupus erythematosus, ankylosing
spondylitis, scleroderma, or multiple sclerosis. Autoimmune related thyroid
disease and vitiligo are permitted.

Patients with serious intercurrent chronic or acute illness, such as cardiac disease
(NYHA class III or IV), hepatic disease, or other illness considered by the
Principal Investigator as unwarranted high risk for investigational drug treatment.

Patients with a medical or psychological impediment to probable compliance with
the protocol should be excluded.

17
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4.2.6. Concurrent (or within the last 5 years) second malignancy other than
non-melanoma skin cancer, cervical carcinoma in situ, controlled superficial
bladder cancer, or other carcinoma in situ that has been treated.

4.2.7. Presence of an active acute or chronic infection including: a urinary tract
infection, HIV (as determined by ELISA and confirmed by Western Blot) or viral
hepatitis (as determined by HBsAg and Hepatitis C serology). Patients with HIV
are excluded based on immuno-suppression, which may render them unable to
respond to the vaccine; patients with chronic hepatitis are excluded because of
concern that hepatitis could be exacerbated by the injections. Patients with active
CMYV disease will be excluded, but CMV seropositive patients will be eligible.

4.2.8. Patients on steroid therapy (or other immuno-suppressives, such as azathioprine
or cyclosporin A) are excluded on the basis of potential immune suppression.
Patients must have had 6 weeks of discontinuation of any steroid therapy (except
that used as pre-medication for chemotherapy or contrast-enhanced studies) prior
to enrollment.

4.2.9. Patients with allergies to any component of the vaccine will be excluded from the
protocol.

4.2.10. Pregnant and nursing women should be excluded from the protocol since this
research may have unknown and harmful effects on an unborn child or on young
children. If the patient is sexually active, the patient must agree to use a
medically acceptable form of birth control while receiving treatment and for a
period of 4 months following the last vaccination therapy. It is not known whether
the treatment used in this study could affect the sperm and could potentially harm
a child that may be fathered while on this study.

4.2.11. Patients with acute or chronic skin disorders that will interfere with injection into
the skin of the extremities or subsequent assessment of potential skin reactions
will be excluded.

4.2.12. Patients will be allowed warfarin Img po qd for port prophylaxis but not full dose
warfarin or low molecular weight heparin.

4.3. Accrual

We expect to accrue a minimum of 24 evaluable patients (plus up to 12 replacements
for patients removed from the study prior to completion of the assigned vaccine
schedule for any reason other than toxicity). The study may require 30-42 patients if
DLT occur that necessitate re-dosing at a lower dosage levels (see section 6 for a
description of the dose escalation criteria).

4.4 Assignment of study number: Patients will be assigned study numbers in order of their
screening using the following: ETBX-011-xxx.

' Assignment of study day: Day 0 is the day of the first immunization. The second
immunization is at Day 21.

18
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5. PRE-TREATMENT EVALUATION

(See also Schema in Appendix 1.) The following pre-treatment evaluations will be completed
within 1 month (+/- 2 weeks) before starting study treatment:

History and physical exam, to include ECOG Performance Score and review of inclusion
and exclusion criteria

B-HCG for women with childbearing potential

Hematological, biochemical and immunological tests:

CBC with differential

PT INR and PTT

Na, K, Cl, CO,, BUN, creatinine, Ca, total protein, albumin, total bilirubin, alkaline
phosphatase, AST, ALT and glucose

Urinalysis

Infectious Disease

HIV antibody, Hepatitis BsAg, Hepatitis C serology, CMV serology

ECG

Biological Markers:

Serum will be obtained to measure antibodies to CEA and the neutralizing antibodies to
Ad vector, and other available serum markers (e.g., CEA or CA15-3) will be reviewed.

Archive Samples:

An additional 20 mL of blood may be drawn during the first clinic visit, when the patient
history and physical exam are conducted, at the discretion of the immune monitoring
laboratory, and serum stored for later analysis of immune responses.

Imaging studies:

CT or MRI scans of the chest, abdomen, brain, and/or pelvis will be requested within 1
month (£2 weeks) before starting study treatment to document the presence and size of
any measurable metastatic disease that might present. CT and MRI are the best currently
available and reproducible methods to measure target lesions selected for response
assessment. Conventional CT and MRI should be performed with cuts of 10 mm or less
in slice thickness contiguously. Spiral CT should be performed using a 5 mm contiguous
reconstruction algorithm. This applies to tumors in the chest, abdomen, and pelvis.

6. TREATMENT PLAN

In the phase I component, patients will be enrolled into successive dosage level cohorts

of 3 or 6 patients and monitored for dose-limiting toxicity (DLT).

19
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DLT (based on CTCAE4.0 criteria) is defined as any Grade 2, 3 or 4 immediate
hypersensitivity reactions, other Grade 3 or 4 allergic or major organ toxicity, or Grade 4 fever
that may possibly be associated with the immunization.

During dose escalation through the first three patients of cohort 3, there will be a
minimum of 1 week between enrolling successive patients. If no DLT have been observed at
this point, then further enrollment can occur in cohort 3 and phase II component without the
I-week waiting period. Between dosage levels, assessment of DLT for dose escalation will be
made after all patients in a cohort have had a study visit at least 3 weeks after receiving their first
dose of vaccine and all the available safety data and laboratory results have been reviewed by the
Principle Investigator. If DLT occurs in <33% of patients in a given dosage level cohort,
progression to the next dosage level will proceed. If DLT occurs in >33% of patients in a given
cohort, the next lower dosage level will be defined as the maximum tolerated dose (MTD). If
DLT occurs in <33% of patients in the highest dosage level tested, that dosage level will be
defined as the MTD. In phase II, 12 additional patients will be enrolled at the MTD. In phase II,
if at any time the rate of DLT in patients enrolled at the MTD (for the phase I and phase II
cohorts combined) is >33%, the MTD will be re-defined as the next lower dosage level, and
phase II will proceed with enrollment of additional patients at this lower dosage level.
Additional details of this dose escalation and de-escalation plan are provided below and in
Figures 3A, 3B and Table 3.

1) Phase I: Cohort 1: Three patients will receive Ad5 [E1-, E2B-]-CEA(6D) at a dose of 1 x
10° particles in 0.5 mL subcutancously (SQ) in the same thigh every 3 weeks for
3 immunizations. Immunizations should be separated by 5 cm. Assessment of DLT for
dose escalation will be made after all patients in this cohort have had a study visit at least
3 weeks after receiving their first dose of vaccine. If there are no DLT (as defined
above), then patients may begin enrolling into cohort 2. If there is 1 DLT then an
additional 3 patients will be enrolled at this dosage level. Assessment of DLT for dose
escalation will be made after the 3 additional patients have had a study visit at least 3
weeks after receiving their first dose of vaccine. If none of these latter 3 patients have
DLT, then patients may begin enrolling into cohort 2. If 2 patients have DLT at this
lowest dosage level, dosing will be suspended and the study re-evaluated.

2) Cohort 2: Three patients will receive Ad5 [El-, E2B-]-CEA(6D) at a dose of 1x 10"
particles in 0.5 mL SQ in the same thigh every 3 weeks for 3 immunizations. Assessment
of DLT for dose escalation will be made after all patients in this cohort have had a study
visit at least 3 weeks after receiving their first dose of vaccine. If there are no DLT, then
patients may begin enrolling into cohort 3. If there is 1 DLT then an additional 3 patients
will be enrolled at this dosage level. Assessment of DLT for dose escalation will be made
after the 3 additional patients have had a study visit at least 3 weeks after receiving their
first dose of vaccine. If none of these latter 3 patients have DLT, then patients may begin
enrolling into cohort 3. If 2 patients have DLT at this dosage level, the dosage level in
cohort 1 will be considered the MTD. If only 3 patients were enrolled in cohort 1, an
additional 3 patients will be enrolled at that dosage before proceeding to phase II.

3) Cohort 3: Six patients will receive Ad5 [El-, E2B-]-CEA(6D) at a dose of 1x 10"
particles in 0.7 mL SQ in the same thigh every 3 weeks for 3 immunizations.
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Assessment of DLT for proceeding to phase II enrollment will be made after all patients
in this cohort have had a study visit at least 3 weeks after receiving their first dose of
vaccine. If there is 0 or 1 DLT, then this dosage level will be considered the MTD and
patients may begin enrolling into the phase II portion of the study. If 2 patients have
DLT at this dosage level, the dosage level in cohort 2 will be considered the MTD. If
only 3 patients were enrolled in cohort 2, an additional 3 patients will be enrolled at that
dosage before proceeding to phase II.

Phase II cohort: After the MTD is established, an additional 12 patients will receive AdS
[E1-, E2B-]-CEA(6D) at the MTD every 3 weeks for 3 immunizations.

Note: if during accrual of patients in the phase II cohort, DLT occurs at a sufficient rate
such that the rate of DLT amongst the total number of patients (those treated at MTD in
phase I and those in phase II) is >33%, then phase II will be restarted at the dosage level
which is one level below the prior MTD.

Patients will have 90 mL peripheral blood drawn prior to each immunization and
approximately 3 weeks after the third immunization (Week 9) to determine whether there
is an effect on the immune response at specific time points during the study and/or after a
specific number of immunizations.

Time to progression will be measured using CT scans performed at approximately
3 month intervals (based on clinical standard of care).

For all patients, if scheduling conflicts arise, the scheduled 3-week interval between
immunizations may be modified so that the interval between immunizations is between
20 and 28 days (3 weeks -1 day to 3 weeks +7 days). If the second and/or third
immunization is delayed, the subsequent immunizations should occur no earlier than
20 days after the previous immunization.

The following safety events will trigger a temporary suspension of study vaccinations:
a) If>66% of patients in cohort 1 experience DLT

b) If>33% of patients in the phase II cohort experience DLT at dosage level 1 (i.e.,1 x
10 particles)

c) If one or more patients develop a Grade 4 allergic reaction without a clear
attributable cause, other than study vaccine

d) If, at any time, more than 50% of patients experience a Grade 3 or 4 major organ
toxicity

e) Death not attributed to disease.

Assessment of these halting rules is a review of cumulative events for all study
participants, and should not be confused with reasons for delaying or terminating the
immunization schedule of any individual patient.

The Scientific Monitoring Subcommittee of the Cancer Protocol Committee (CPC) will
fully review all available safety data, consult with the principal investigator, medical
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monitor and the FDA as needed, before determining if resuming vaccinations is
appropriate. If it is determined that study vaccinations can resume, the halting rules will
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apply to each subsequent event that meets the criteria described above.

Vaccinations may also be suspended for safety concerns other than those described above
if, in the judgment of the principal mvestigator or sponsor, participant safety is

threatened.
Figure 3A
Cohort 1 DLT _ o
N=3 > 2 —» Stop immunizations and re-evaluate study
DLT DLT Increase | DLT
= = — to n=6 >2
» DLT
N =1
h J
Cohort2 | DLT
N=3 >2 —  » Start phase Il at MTD = dosage level 1
DLT DLT
= =1 _ > Increase DLT
to n=6 >2
|_ DLT
Cohort3 | DLT
N=6 =2 —» Start phase Il at MTD = dosage level 2
DLT
=0, 1

-
Ll

Start phase Il at MTD = dosage level 3
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Figure 3B.
Phase Il cohort
| N=12 Eé—;y L »  Complete accrual
(monitor DLT rate for phase | 0
and phase Il cohorts at this
dose level combined)
DLT > 33% at any point
(see table)
v
If phase Il is If phase Il is If phase Il is
at dosage at dosage at dosage
level 3 level 2 level 1
Restart phase |I Restart phase |I Stop and
at dosage at dosage Re-evaluate
level 2 level 1 study

Table 3. Calculation of rates of DLT during patient accrual in phase I and phase 11

# evaluable | , , 4,5.6 78,9 10,11,12 | 13,1415 | 16,17,18
for toxicity

# with DLT
to be >33%
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6.1. Pharmaceutical Information

6.1.1 Dosage and Administration

Patients will receive Ad5 [El-, E2B-]-CEA(6D) at a dose of 1 x 10°, or 1 x 10'°,
particles subcutaneously (SQ) in 0.5 mL of a buffered saline solution every 3
weeks for 3 immunizations and patients who receive 1x10'" VP will receive
Ad5[E1-, E2b-]-CEA(6D) in 0.7 mL of ARM formulation buffer SQ every 3
weeks for 3 immunizations.

6.1.2 How Supplied

ETBX-011 will be provided in a frozen state in a 2ml vial with a fill volume of
0.5 ml of extractable vaccine which contains 1X10'' total virus particles. The
volume of injection for 1x10'" virus particles is 0.5 mL. The lower doses will be
produced by dilution in 0.9% saline using the following directions. The product
should be stored at </=-20°C until used.

Instructions for dose preparation:

1. To administer 1x10e9 virus particles by subcutaneous injection:

From a 5.0mL vial of 0.9% sterile saline remove 0.05mL of fluid which leaves
4.95mL. Then remove 0.05mL from the vial labeled ETBX-011 and deliver this
volume into the SmL sterile saline vial. Mix the contents by inverting the SmL
diluted drug. Then with draw 0.5mL of diluted drug and deliver to the patient by
subcutaneous injection (detailed description of dose preparation is described in
the packaging insert).

2. To administer 1x10e10 virus particles by subcutaneous injection:

From a 5.0mL vial of 0.9% sterile saline remove 0.5mL of fluid which leaves
4.5mL. Then remove 0.5mL from the vial labeled ETBX-011 and deliver this
volume into the SmL sterile saline vial. Mix the contents by inverting the SmL
diluted drug. Then with draw 0.5mL of diluted drug and deliver to the patient by
subcutaneous injection (detailed description of dose preparation is described in
the packaging insert).

3. To administer 1x10el1 virus particles by subcutaneous injection:

Withdraw 0.5mL of contents from vial and administer each subject without any
further manipulation.
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6.1.3 Disposal of Unused Vaccine

Unless other arrangements are agreed in writing, all unused vaccine should be
delivered to Dr. Joseph P. Balint, Etubics Corporation, 410 West Harrison Street, Suite 100,
Seattle, Wa 98119 for disposal at or before the completion of the clinical study.

7. TREATMENT EVALUATION

7.1. Short-Term Evaluation During and After Active Immunotherapy

On vaccine administration days, blood will be drawn before administration. Evaluations
will also be conducted for patients who discontinue from the study if they have received any
treatment. The investigator will determine the degree of evaluation based on the patient's
condition and/or reason for discontinuation from the study.

7.1.1 General Evaluations (each visit for immunization)

General evaluations include medical history, Karnofsky performance status, and
complete physical examination with weight. Any other treatments, medications,
biologics, or blood products that the patient is receiving or has received since the
last visit will be recorded. Patients will remain in the clinic for approximately
30 minutes following receipt of vaccine to monitor for any adverse reactions. Local
and systemic reactogenicity after each dose of vaccine will be assessed daily for 3
days (on the day of immunization and 2 days thereafter) using diary cards to report
symptoms and a ruler to measure local reactogenicity.

7.1.2 Hematological and Biochemical Assessment

Blood chemistry and hematology, including CBC with differential, Na, K, Cl, CO,,
BUN, creatinine, Ca, total protein, albumin, total bilirubin, alkaline phosphatase,
AST, ALT and glucose will be drawn at Week 0,3,6,9, at discontinuation of
treatment (if treatment is discontinued early), and as clinically indicated.

7.1.3 Biological Markers

Serum (5ml) to measure antibodies to CEA and the Ad5 vector will be obtained at
Week 0, approximately 3 weeks after the last immunization (approximately
Week 12), and every 3 months thereafter.

7.1.4 Immunological Assessment

Peripheral blood (90 mL = 9 yellow tops = 62ml; 1 purple top = 7 ml; 3 red tops =
21ml) will be drawn prior to each immunization and approximately 3 weeks after
the last immunization to determine whether there is an effect on the immune
response at specific time points during the study and/or after a specific number of
immunizations. Peripheral blood mononuclear cells (PBMC) will be assayed for T
cell responses to CEA using ELISPOT at all time points, plus proliferation assays,
multi-parameter flow cytometric analysis, and cytoxicity assays, if possible and at
the discretion of the investigator. Plasma will be archived from the initial and
Week 9 blood draws for evaluating antibody levels.

26



ETUBICS CORPORATION

Protocol Version 1.1, December 21, 2009

7.1.5 Imaging Studies

CT or MRI scans of the chest, abdomen, and/or pelvis, will be requested (but not
required) within 1-4 weeks after the third dose of vaccine. At a minimum, the same
imaging modality of the same portion of the body should be performed at each time
point.

7.1.6: Ad 5 neutralizing Ab assessment
Serum will be sent to Etubics for Ad5 neutralizing level determination

7.1.7: Monitoring for replication competent virus

If patients become febrile to >101.0 F or AST or ALT> 3 x ULN, then we will draw
serum for replication competent virus analysis.

7.2. Long-Term Follow-Up

Patients will be requested to continue long-term follow-up at Duke University
Medical Center every 3 months for 1 year, while on the study (i.e., have not
progressed or been removed from the study for other reasons). At each visit, a
medical history and physical exam and labs (Blood chemistry and hematology,
including CBC with differential, Na, K, Cl, CO,, BUN, creatinine, Ca, total protein,
albumin, total bilirubin, alkaline phosphatase, AST, ALT and glucose) will be
drawn.

At each visit, 40-90 mL of peripheral blood for immune analysis may be drawn, if
there was previous evidence of an immune response or at the discretion of the
investigator.

7.3. Management of Intercurrent Events

7.3.1 Concomitant Medications

Patients will be removed from the protocol treatment if they initiate concomitant
chemotherapeutic agents, corticosteroids, or other immunosuppressive agents, or
other forms of immunotherapy. After meeting the inclusion criteria, all other
medications deemed appropriate for the patient, by the investigator, may be
administered to the patient. All medications and changes in medication during
treatment will be recorded. Hormonal therapy and bisphosphonates may be
continued in breast cancer patients if they have been stable on the agents for at least
1 month prior to enrollment.

7.3.2 Adverse Events
7.3.2.1 Toxicity will be graded according to the NCI Common Terminology Criteria
for Adverse Events (CTCAE) version 4.0 (which can be downloaded from

the CTEP web site (http://ctep.cancer.gov).) Dose-limiting toxicity (DLT) is
defined in section 6.

7.3.2.2 Possible side effects from immunization may include local effects (pain,
tenderness, rednesss or swelling), systemic effects (malaise, fatigue, myalgia,
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arthralgia, headache, nausea, vomiting, chills or fever), and allergic reactions
such as hives, rash or anaphylactic reactions. Induction of auto-immunity,
manifest as arthritis, serositis, nephritis, thyroiditis, colitis, neutropenia, etc.,
is theoretically possible, but has not been observed in our prior CEA vaccine
studies.  Also, liver function test abnormalities and liver failure are
theoretically possible.

7.3.3 Treatment of Toxicity

For acute allergic reactions, use of diphenhydramine 25-50 mg IV, corticosteroids
(Solumedrol 100 mg), and epinephrine (1:1000, 0.3-1 mL sq) should be considered.
These medications are available in the clinical setting where the vaccine will be
administered. For auto-immunity, corticosteroids (prednisone 0.5-1 mg/kg/d)
should be considered. Clinical assessment of other targets, such as thyroid,
arthritis, urticaria, or proteinuria, for auto-immunity and serum sickness like
antigen-antibody complex disease, will also be performed as indicated.

7.3.4 Active Immunotherapy will be Discontinued for:

7.3.4.1
7.3.4.2
7.3.4.3

7.3.4.4

Life-threatening anaphylactic reactions related to active immunotherapy
Dose-limiting toxicity related to active immunotherapy

Disease progression (by RECIST criteria). Patients will be offered
referral to a medical oncologist at Duke University Medical Center for
discussion of other treatment options, and for continued medical care.

7.3.4.3.1 Disease progression prior to completing the 3 study
immunizations: In the event that a patient undergoes reimaging studies
prior to the completion of their 3 study immunizations and is found to
have disease progression, they will be permitted to continue on the study
as long as the progression has been 50% or less by RECIST criteria.

If non-dose-limiting toxicity occurs in a patient having at least a partial
response to the vaccine (as defined below and including mixed
responses), if the toxicity is not threatening to vital organs, and it
appears to be reversible; then individual patients will be allowed to
continue on the study, once the risks and benefits of continuing on the
study have been discussed and documented.

If a patient i1s removed from the study prior to completion of the assigned vaccine
schedule for any reason other than toxicity, that patient will be replaced, in order to
obtain data to help determine the toxicity of the immunizations. We will allow up to 3
replacements per cohort (Phase I, Dose levels 1 and 2; Phase I, MTD).

8. STATISTICAL CONSIDERATIONS

8.1. Safety:

We will evaluate safety continuously in a cohort. We will make our overall assessment
of whether to escalate to the next dose level at least 3 weeks after the last patient in the previous
cohort has received their first injection. A dosage level will be considered safe if <33% patients
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treated at a dose level experience dose-limiting toxicity (i.e., 0 of 3, 54 of 6, 4 of 12, or 4§ of 18
patients). Dose-limiting toxicity is defined in section 6. Safety will be evaluated in 3 or 6
patients at each dosage level in phase I. Safety will continue to be monitored among additional
patients treated at the MTD in phase II. A patient will be considered evaluable for safety if
treated with at least one immunization. DLTs will be observed through 9 weeks to accommodate
safety evaluation of all 3 product doses.

8.2. Rate of Inmune Response:

We will determine the percentage of patients with a positive immune response. We
define a positive immune response by ELISpot as described at the 2002 Society of Biologic
Therapy Workshop on “Immunologic Monitoring of Cancer Vaccine Therapy”, i.e. a T cell
response is considered positive if the mean number of spots adjusted for background in six wells
with antigen exceeds the number of spots in six control wells by 10 and the difference between
single values of the six wells containing antigen and the six control wells is statistically
significant at a level of p < 0.05 using the Student’s t test. Immunogenicity assays will occur
prior to each immunization and at week 12. Immune response will be assessed among the 18
patients treated at the MTD (12 in phase I and 12 in Phase II). The therapy will be considered of
further interest if 9 of 18 patients treated at the MTD dose exhibit an immune response as
defined above. Meeting this criterion establishes that the immune response rate is at least 33%
with approximately 90% confidence. At significance level 0.1 there is 82% power to test the null
hypothesis that the immune response rate is < 0.33 versus the alternative that the immune
response rate is > 0.58. The magnitude of response will also be described. A patient will be
considered evaluable for immune response if they receive at least 3 immunizations.

8.3. Determination of Clinical Response

Among patients with measurable/evaluable disease, response determination will be made
according to the RECIST criteria:

Complete Response (CR): Disappearance of target lesion, confirmed at 4
weeks

Partial Response (PR): 30% decrease in longest dimension of target lesion,
confirmed at 4 weeks

Stable Disease (SD): Neither PR nor PD

Progressive Disease (PD): 20% increase in longest dimension of target lesion;
no CR, PR, or SD documented before increased
disease.

The exact binomial confidence interval for the proportion of subjects with a clinical
response of CR or PR will be calculated.

9. PATIENT WITHDRAWAL

Patients may be removed from the study for the following reasons:
! Dose-limiting toxicity, as defined in section 6.
' Patient voluntarily decides to withdraw.
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! Patient non-compliance with the study protocol.

l Intercurrent disease which in the opinion of the patient’s treating physician would
affect the ability of the patient to continue on the clinical study.

In the event that a patient withdraws, the patient will be asked to have “off treatment”
evaluations performed, which may include 40-90 mL of blood drawn for immunologic testing.

10. STUDY CONDUCT AND ETHICAL AND REGULATORY CONSIDERATIONS

10.1. Departure from the Protocol

There should be no departure from the protocol if at all possible. If an emergency occurs
that requires departure from this protocol, the investigator or other physician in attendance in
such an emergency will, if circumstances and time permit, contact the principal investigator
(Dr. Michael Morse) or in his absence, Dr. H. Kim Lyerly, immediately by telephone
(Page operator 919 684-8111). Such contacts with the principal investigator will be made to
permit a decision as to whether or not the patient will be continued on the study. Such
departures need to be clearly documented and reported to the IRB and the sponsor (Etubics) by
the principal investigator.

10.2. Informed Consent

In accordance with guidelines in the Federal Register, Vol. 48, No. 17, 1982, pp. 8951-2,
all patients are required to sign a statement of informed consent. This phase I/II study involves
research that presents risk, but holds the prospect of direct benefit to the individual patient
(46.405-45 Code of the Federal Regulations part 46). The investigator will report to the IRB and
the sponsor (Etubics) will report to FDA changes in the research protocol and all unanticipated
problems involving risks to human patients and others, and no changes will be made in the
research activity without IRB approval.

10.3. Institutional Review

This study must be approved by the Institutional Review Board (IRB). IRB approval of
the protocol and the informed consent form for this study must be given in writing. The IRB
must also approve any significant changes to the protocol as well as a change of principal
investigator. Records of all study review and approval documents must be kept on file by the
investigator and are subject to FDA inspection during or after completion of the study. Adverse
events must be reported to the IRB. The IRB will receive notification of the completion of the
study and final report within three months of study completion or termination. The investigator
must maintain an accurate and complete record of all submissions made to the IRB, including a
list of all reports and documents submitted.

10.4. Documentation and Monitoring

Data will be collected for all patients. Accurate completion of the computer data forms
for all patients is the responsibility of the investigator.

30



ETUBICS CORPORATION

Protocol Version 1.1, December 21, 2009

10.4.1 Case Report Forms

Case Report Forms (CRFs) are used to record study data and are an integral part of the
study and subsequent reports. Therefore, all reports must be legible and complete. All forms
should be filled out using a black ballpoint pen. Errors should be lined out but not obliterated
and the correction inserted, initialed, and dated by the principal investigator, co-investigators,
study coordinator, or data manager. A Case Report Form must be completed and signed by the
principal investigator for each patient enrolled, including those removed from the study for any
reason. The reason for removal must be noted on the Final Report Form by the investigator for
each patient. Case Report Forms must be kept current to reflect patient status at each phase
during the course of the study. Patients are not to be identified on case report forms by name;
appropriate coded identification and patient initials must be used. The investigator must keep a
separate log of patient names and addresses. This log is subject to FDA inspection. Because of
the potential for errors, inaccuracies, and illegibility in transcribing data onto case report forms,
originals of laboratory and other test results must be kept on file with patient's case report form
or clinical chart. Case report forms and copies of test results must be available at all times for
inspection by the FDA.

10.4.2 Maintenance of Study Documentation

The following will be maintained:
a. Case Report Forms - which must be kept legible, accurate, and up-to-date.

b. Patient Files/Signed Informed Consent - which substantiates the data entered
on the case report forms for all required test and evaluation procedures and
verifies that the patient has signed an informed consent to enter the study.

c. Patient Exclusion Record - which should reflect the reason any patient was
screened and found ineligible for the study.

d. Monitoring Log - listing dates of monitor visits.

e. Regulatory Documents - including protocol, investigator brochure, FDA Form
1572, CVs, IRB correspondence, IRB approval/renewals and IRB approved
consent form.

f. Adverse Experience Report Form - which should explain any serious or
unexpected adverse experiences.

All study documentation pertaining to the conduct of the study must be kept on file by the
investigator for a period of 2 years following the date a marketing application is approved for the
drug for the indication for which it is being investigated; or, if no application is to be filed or if
the application is not approved for such indication, until 2 years after the investigation is
discontinued and FDA is notified. The sponsor will notify the investigator if a marketing
application is approved or if the investigation is discontinued and the FDA notified.

10.5. Monitoring of the Protocol

Protocol data and safety will be monitored by the Scientific Monitoring Subcommittee of
the Cancer Protocol Committee (CPC) with the following plan:
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1. Purpose: This is a phase I/II clinical study with more than minimal risk and as such
will be monitored for the occurrence of a greater frequency of AEs.

2. Monitoring: Up to 24 patients will be enrolled. The principal investigator will
continuously monitor the study. The principal investigator will review the data and
safety of the study after the enrollment of three patients in cohort 1, after enrollment
of three patients in cohort 2, and after enrollment of six patients in cohort 3. Formal,
independent monitoring by CPC will occur after enrollment of the three patients in
cohort 1 and again after enrollment of three patients in cohort 2; then a scientific
progress review will occur yearly, assuming a result of “satisfactory” on the initial
review. The exceptions are as follows: If more than one patient experiences a Grade
4 or greater allergic reaction, the principal investigator will request a monitoring
review by CPC. If at any time, more than 50% of patients experience a Grade 3 or 4
major organ toxicity, we will request a monitoring review by CPC.

3. Description of Monitoring: Adverse event reports will be reviewed with tabulation of
all Grade 2, 3 or 4 toxicity.

4. Toxicity: see section 7.3.2 of the protocol.

5. Reporting Adverse Events: An adverse experience is any adverse change from the
study patient's baseline (pre-treatment) condition, including any clinical or laboratory
test abnormality that occurs during the course of the proposed clinical study after
treatment has started. All adverse experiences that are classified as serious as
described in section 10.7 of the protocol should be reported to the sponsor (Etubics)
by telephone or fax within 24 hours, and reported in writing to the sponsor (etubics)
within 72 hours. All study-related deaths should be reported to the IRB within 24
hours; all other serious adverse experiences should be reported to the IRB within 5
business days. All deaths, whether considered study-related or not, must also be
reported immediately to the principal investigator, with a copy of the autopsy report
and the death certificate. All adverse experiences will be recorded on the Adverse
Experience Case Report Form. This report form should include severity, duration,
outcome, and the investigator's judgment as to the relationship of the adverse
experience to treatment.

6. Reporting of Pregnancy: If a participant becomes pregnant during the study, treatment
will be discontinued (i.e., no additional dose of study vaccine will be given) and the
participant will be encouraged to continue to have regularly scheduled follow-up
visits and evaluations. The occurrence of pregnancy, and the outcome of any
pregnancy, in a subject treated with study vaccine, must be reported to the sponsor
(Etubics), and to the IRB.

10.6. CTCAE Term (AE description) and Grade:

The descriptions and grading scales found in the revised NCI Common Terminology
Criteria for Adverse Events (CTCAE) version 4.0 will be utilized for AE reporting. All
appropriate treatment areas should have access to a copy of the CTCAE version 4.0. A copy of
the CTCAE version 4.0 can be downloaded from the CTEP web site (http://ctep.cancer.gov).
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The CTCAE displays Grades 1 through 5 with unique clinical descriptions of severity for each
AE based on the following guideline:

Grade 1 Mild AE

Grade 2 Moderate AE

Grade 3 Severe AE

Grade 4 Life-threatening or disabling AE
Grade 5 Death related to AE

10.7. Serious Adverse Event Reporting

Events are classified as SERIOUS if they meet any of the following criteria [per the US
Code of Federal Regulations (CFR) 21 CFR 312.32 and the recommendations of the
International Conference on Harmonization (ICH)]:

An SAE is any sign, symptom or medical condition that emerges during the study or
during a post-study follow-up period that 1) was not present at the start of the study and is not a
chronic condition that is part of the patient’s medical history, OR 2) was present at the start of
the study or as part of the patient’s medical history but worsened in severity and/or frequency
during study participation, AND that meets any of the following regulatory serious criteria:

! any death

any life-threatening event, i.e., an event that places the patient, in the view of the
investigator, at immediate risk of death from the event as it occurred (does not
include an event that, had it occurred in a more severe form, might have caused
death)
any event that requires or prolongs in-patient hospitalization
any event that results in persistent or significant disability/incapacity
any congenital anomaly/birth defect diagnosed in a child of a patient who
participated in this study and received investigational drug

' other medically important events that in the opinion of the investigator may
jeopardize the patient or may require intervention to prevent one of the other
outcomes listed in the definition above (e.g. allergic bronchospasm requiring
intensive treatment in an emergency room, convulsions occurring at home that do
not require in-patient hospitalization, any blood dyscrasias, or the development of
drug dependency or drug abuse).

Procedures for adverse event reporting

1. PInotified by medical staff of a SAE
PI: Michael Morse, MD
Address: Duke University Medical Center
Seeley Mudd Building
Box 3233, Durham, NC 27710
Telephone: 1-919-681-3480
Fax: 1-919-681-7970
Pager 1-919-970-5626
Email: michael.morse@duke.edu
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2. Pl calls sponsor to report an unexpected SAE associated with the use of the drug

Sponsor: Carol Jones, Vice President of Administration

Address: 410 West Harrison Street, Suite 100, Seattle, WA 981119
Telephone: 206-838-5110 ext. 102

Cell: 1-206-818-2985

Fax: 1-206-838-2978

Email: cj@etubics.com

3. Carol Jones reports the SAE to one of the following in this order:

A. Chief Scientific Officer: Frank Jones, PhD
Address: 410 West Harrison Street, Suite 100, Seattle, WA 98119
Telephone: 206-838-5110 ext. 101
Cell: 206-818-2857
Fax: 206-838-2978
Email: frj@etubics.com
B. Laboratory Manager: Joseph Balint, PhD
Address: 410 West Harrison Street, Suite 100, Seattle, WA 98119
Telephone: 206-838-5110 ext. 107
Fax: 206-838-2978
Email: joe@etubics.com
C. Vice President Research: Elizabeth S. Gabitzsch
Address: 410 West Harrison Street, Suite 100, Seattle, WA 98119
Telephone: 206-838-5110 ext. 103
Cell: 970-402-2598
Fax: 206-838-2978
Email: beth@etubics.com

4. Contacted person in three (3) above notifies the FDA on MedWatch 3200A form.
a. Ifthe SAE results in death or is life-threatening, report the SAE to the FDA within 7 days
b. All other SAEs must be reported to FDA within 15 days

5.1f the SAE requires input from a physician then the Acting Medical Director is consulted:
Herbert K. Lyerly, MD
Telephone: 919-684-5613
Fax: 919-684-5653
Email: rberenson@gmail.com

All SAE reports will be recorded on the Duke IRB Adverse Event Reporting form and
will be reviewed and signed by the Principal Investigator. Only adverse events that are deemed
to be serious, unexpected and related or possibly related to the research must be reported to the
IRB (this is in accordance with Duke’s IRB reporting policy). All reportable events will be
forwarded to the IRB via campus mail or fax:
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IRB: Duke Medical Center Institutional Review Board:
Hock Plaza, 4th floor
2424 Erwin Road
Box 2991
Durham, NC 27705
Fax: 919-668-5125

In accordance with FDA regulations and ICH guidelines, investigators will be notified of the
occurrence of new, serious, unexpected adverse events associated with the use of the study
medication (i.e. there is a reasonable possibility that the adverse event may have been caused by
the drug) within 15 calendar days via a written report. It is the responsibility of the investigator
to promptly inform the relevant Institutional Review Board (IRB) of these new adverse
events/risks to patients, in accordance with 21 CFR 312.66. It is also the responsibility of the
investigator and the sponsor (Etubics) in conducting gene transfer research to promptly inform
the NIH Office of Biotechnology Activities (OBA) and relevant Scientific Review Board of
these new adverse events/risks to patients, in accordance with NIH Guidelines for Research
Involving Recombinant DNA Molecules, in particular Appendix M. It is the responsibility of the
sponsor (Etubics) to report these serious adverse events to the FDA. The SAE report will be
forwarded to the FDA after recording the event data via the FDA MedWatch form 3500A.

MedWatch 3500A Reporting Guidelines:

In addition to completing appropriate patient demographic and suspect medication
information, the report should include the following information within the Event Description
(section 5) of the MedWatch 3500A form:

Treatment regimen (dosing frequency, combination therapy)

Protocol description (and number, if assigned)
Description of event, severity, treatment, and outcome, if known
Supportive laboratory results and diagnostics

Investigator’s assessment of the relationship of the adverse event to each investigational
product and suspect medication

Follow-up information:
Additional information may be added to a previously submitted report by any of the

following methods:

! Adding to the original MedWatch 3500A report and submitting it as follow-up

Adding supplemental summary information and submitting it as follow-up with the
original MedWatch 3500A form
Summarizing new information and faxing it with a cover letter including patient
identifiers (i.e. D.O.B., initials, patient number), protocol description and number, if
assigned, suspect drug, brief adverse event description, and notation that additional or
follow-up information is being submitted (The patient identifiers are important so that
the new information is added to the correct initial report.)
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10.8. Assessing Causality:

Investigators are required to assess whether there is a reasonable possibility that study
medications caused or contributed to an adverse event. The following general guidance may be
used.

Yes: if the temporal relationship of the clinical event to study drug administration makes a
causal relationship possible, and other drugs, therapeutic interventions or underlying
conditions do not provide a sufficient explanation for the observed event.

No:  if the temporal relationship of the clinical event to study drug administration makes a
causal relationship unlikely, or other drugs, therapeutic interventions or underlying
conditions provide a sufficient explanation for the observed event.

10.9. Safety Reporting Requirements for IND Holders
In accordance with 21 CFR 212.32, sponsor-investigators of studies conducted under an

IND must comply with following safety reporting requirements:

a. Expedited IND Safety Reports:

7 Calendar-Day Telephone or Fax Report:

The sponsor is required to notify the FDA of any fatal or life-threatening adverse event
that is unexpected and assessed by the investigator to be possibly related to the use of the
investigational product. An unexpected adverse event is one that is not already described in the
Investigator’s Brochure. Such reports are to be telephoned or faxed to the FDA within
7 calendar days of first learning of the event.

15 Calendar-Day Written Report:

The sponsor is also required to notify the FDA and all participating investigators, in a
written IND Safety Report, of any serious, unexpected AE that is considered possibly related to
the investigational product. An unexpected adverse event is one that is not already described in
the Investigator Brochure.

Written IND Safety Reports should include an Analysis of Similar Events in accordance
with regulation 21 CFR § 312.32. All safety reports previously filed with the IND concerning
similar events should be analyzed. The new report should contain comments on the significance
of the new event in light of the previous, similar reports.

Written IND safety reports with Analysis of Similar Events are to be submitted to the
FDA and all participating investigators within 15 calendar days of first learning of the event.
The FDA prefers these reports on a MedWatch 3500A Form but alternative formats are
acceptable (e.g. summary letter).
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b. IND Annual Reports

In accordance with the regulation 21 CFR § 312.32, the sponsor shall within 60 days of
the anniversary date that the IND went into effect submit a brief report of the progress of the
investigation. Please refer to Code of Federal Regulations, 21 CFR § 312.32 for a list of the
elements required for the annual report.

c¢. Data and Safety Monitoring

Data will be collected by: the principal investigator, co-investigators, and the protocol
coordinator. The protocol coordinator under the supervision of the principal investigator will
report the AEs. The data will be audited by the CPC and Etubics’ CRA.
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Procadire FTest Pre- Week Weaek Wesk Week Months E, Off
treatment 0 3 6 9 9, etc. Treatment

HLA Typing X

H&P X X X X X X X

ECOG X X X X X X X

B-HCG X

CBC & diff X X X X X X X

PT/PTT X

Chemistries/LFTS X X X X X X X

Urinalysis X

ANA X X X

HIV X

HbsAg, Hep C, CMV X

Immune Monitoring X X X X X X X

Biological Markers X X X X X

MRI/CT Scan X " X X

Immunization X X X

Notes: HLA = human leukocyte antigen, H & P = history & physical examination, ECOG= performance
Status of 0 or 1, B-HCG = human chorionic gonadotrophin pregnancy test, CBC & diff = complete blood
count and white blood cell differential, ANA = antinuclear antibody, HIV = human immunodeficiency virus
antibody, HbsAg = hepatitis B surface antigen, Hep C = hepatitis C antibody, CMV = cytomegalovirus

antibody, MRI/CT = magnetic resonance imaging/computed tomography.

? Immunizations may be performed -1 to +7 days after the specified week. Subsequent immunizations

should be 3 weeks afterwards and keep to the every 3 week interval.

® Follow-up evaluations to be performed every 3 months after the Week 9 visit.
¢ Immune monitoring if there was evidence of an immune response or at the discretion of the immune
monitoring laboratory.

4 MRI/CT scan to be requested 1-4 weeks after the third immunization.
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1. PROTOCOL SUMMARY

Title A PHASE /Il STUDY OF ACTIVE IMMUNOTHERAPY WITH
Ad5 [E1-, E2b-]-CEA(6D) VACCINE (ETBX-011) IN PATIENTS
WITH ADVANCED OR METASTATIC MALIGNANCIES
EXPRESSING CEA

Objectives a) The primary objective of this protocol is to determine the safety of

immunization with AdS5 [El-, E2B-]-CEA(6D), in patients with
advanced or metastatic CEA-expressing malignancies.

b) The secondary objectives are to evaluate CEA-specific immune
responses to the immunizations and to obtain preliminary data on
clinical response rate.

Major Inclusion/
Exclusion Criteria

Patients with a histologically confirmed diagnosis of metastatic
malignancy who were previously treated with standard therapy known to
have a possible survival benefit or refused such therapy. The tumor must
express CEA as defined by any of the following: immunohistochemical
staining (at least 50% of the tumor with at least moderate intensity of
staining), or a tumor known to be universally CEA positive (i.e. colon
and rectal cancer). In addition, only colorectal adenocarcinomas (for
those with colorectal cancers) can be enrolled. Patients will not be treated
until 4 or more weeks after any prior chemotherapy or radiation therapy,
but may be receiving non-cytotoxic targeted therapy (bevacizumab,
cetuximab, trastuzumab, erlotinib, or gefitinib) or hormonal therapy.
They must not have a history of autoimmune disease, serious intercurrent
chronic or acute illness, active hepatitis, serologic evidence for HIV, or
be receiving steroid or immunosuppressive therapy. All patients must be
> 21 years old and have an ECOG Performance Status of 0 or 1. Pregnant
women and nursing mothers are excluded.

Study Design

Phase I/IT study with three dosage levels of Ad5 [E1-, E2B-]-CEA(6D)
vaccine (phase I component), and the maximally tolerated dose of Ad5
[E1-, E2B-]-CEA(6D) vaccine (phase II component). The study drug is
Ad5 [E1-, E2B-]-CEA(6D) given by subcutaneous (SQ) injection every
3 weeks for 3 immunizations. The following procedures will occur:
1) Peripheral blood draw of 90 mL for immune analysis
2) Cohort 1: Three patients will receive Ad5 [El-, E2B-]-CEA(6D)
at a dose of 1 x 10° particles SQ in 0.5 mL every 3 weeks for
3 immunizations. Assessment of dose-limiting toxicities (DLT)
for dose escalation will be made after all patients in this cohort
have had a study visit at least 3 weeks after receiving their first
dose of vaccine. If there are no DLT, defined as any Grade 2, 3
or 4 immediate hypersensitivity reactions or neurological toxicity,
other Grade 3 or 4 allergic or major organ toxicity, or Grade 4
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fever, that may possibly be associated with the immunization),
then patients may begin enrolling into cohort 2. If there is 1
DLT, then an additional 3 patients will be enrolled at this dosage
level. Assessment of DLT for dose escalation will be made after
the 3 additional patients have had a study visit at least 3 weeks
after receiving their first dose of vaccine. If none of these latter 3
patients have DLT (i.e., 1 DLT in the 6 total patients), then
patients may begin enrolling into cohort 2. If 2 patients have DLT
at this lowest dosage level, dosing will be de-escalated to 1 x 108
particles.

3) Cohort 2: Three patients will receive AdS [E1-, E2B-]-CEA(6D) at a

4)

5)

6)

7)

dose of 1x10'" particles SQ in 0.5 mL every 3 weeks for
3 immunizations. Assessment of DLT for dose escalation will be
made after all patients in this cohort have had a study visit at least
3 weeks after receiving their first dose of vaccine. If there are no
DLT, then patients may begin enrolling into cohort 3. If there is 1
DLT then an additional 3 patients will be enrolled at this dosage
level. Assessment of DLT for dose escalation will be made after the 3
additional patients have had a study visit at least 3 weeks after
receiving their first dose of vaccine. If none of these latter 3 patients
have DLT, then patients may begin enrolling into cohort 3.

Cohort 3: Six patients will receive Ad5 [El-, E2B-]-CEA(6D) at a
dose of 1x 10" particles SQ in 0.7 mL every 3 weeks for
3 immunizations. Assessment of DLT for proceeding to phase II
enrollment will be made after all patients in this cohort have had a
study visit at least 3 weeks after receiving their first dose of vaccine.
If there is 0 or 1 DLT, then patients may begin enrolling into the
phase II portion of the study.

Phase II cohort: An additional 12 patients will receive AdS [El-,
E2B-]-CEA(6D) at the maximally tolerated dose every 3 weeks for
3 immunizations.

Patients will have 90 mL peripheral blood drawn prior to each
immunization and at Week 9 to determine whether there is an effect
on the immune response at specific time points during the study
and/or after a specific number of immunizations.

Time to progression will be measured using CT scans performed as
per standard of care (approximately 3 month intervals).

Risks/toxicities

Potential risks associated with the vaccine include anaphylaxis, fever,
skin reaction, autoimmunity (colitis), and hepatic insufficiency.

Number of Patients

Planned: 24 evaluable patients (plus up to 12 replacements); may require
30-42 patients if DLT occur.

Duration of Study

6 months after the last patient is enrolled; approximately 2 years total

Criteria for
Evaluation

Toxicity will be assessed using CTC toxicity criteria. CEA-specific
immune response will be measured by ELISpot. Time to recurrence will
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be determined by RECIST criteria.

Statistical Analysis | Safety: We will evaluate safety in each cohort at least 3 weeks after the
last patient in the previous cohort has received their first injection. A
dosing scheme will be considered safe if <33% of patients treated at a
dosage level experience DLT (e.g., 0 of 3, <1 of 6, <3 of 12 or <5 of 18
patients). A patient will be considered evaluable for safety if treated with
at least one immunization.

Rate of immune response: We will determine the percentage of patients
with a positive immune response. We define a positive immune response
by ELISpot as described at the 2002 Society of Biologic Therapy
Workshop on “Immunologic Monitoring of Cancer Vaccine Therapy”,
1.e. a T cell response is considered positive if the mean number of spots
in six wells with antigen exceeds the number of spots in six control wells
by 10 and the difference between single values of the six wells
containing antigen and the six control wells is statistically significant at a
level of p < 0.05 using the Student’s t test. Immunogenicity assays will
occur prior to each immunization and at week 12. Immune response will
be assessed at the maximum tolerated dose (MTD). An observed
immune response in 9 of 18 patients will be considered sufficient
evidence of immune response to justify further investigation. Meeting
this criterion establishes that the immune response rate is at least 33%
with approximately 90% confidence. The magnitude of response will
also be described. A patient will be considered evaluable for immune
response if they receive at least 1 immunization.

2. STUDY OBJECTIVES

a) The primary objective of this protocol is to determine the safety of immunization with
AdS [El-, E2B-]-CEA(6D) in patients with advanced or metastatic CEA-expressing
malignancies.

b) The secondary objectives are to evaluate CEA-specific immune response to the
immunizations and obtain preliminary data on response rate.

3. BACKGROUND AND SIGNIFICANCE
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4. PATIENT SELECTION

4.1. Criteria for Patient Eligibility

4.1.1.

4.1.2.

4.1.3.

Histologically confirmed diagnosis of metastatic malignancy due to a tumor
expressing CEA. Because this is a safety and immunogenicity study, patients are
NOT required to have measurable or evaluable disease by Response Evaluation
Criteria in Solid Tumors (RECIST).

The tumor must express CEA as defined by any of the following:
immunohistochemical staining (at least 50% of the tumor with at least moderate
intensity of staining), or a tumor known to be universally CEA positive (i.e. colon
and rectal cancer.) In addition, only colorectal adenocarcinomas (for those with
colorectal cancers) can be enrolled.

Patients must have received treatment with standard therapy known to have a
possible overall survival benefit.
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For the following common cancers, the following eligibility criteria apply:

e Colorectal cancer: Must have received and progressed through at least one
line of palliative chemotherapy consisting of one of the following regimens:

Palliative chemotherapy for metastatic colorectal cancer with
S-fluorouracil (or capecitabine) and oxaliplatin.

Palliative chemotherapy for metastatic colorectal cancer with
5-fluorouracil (or capecitabine) and irinotecan.

Palliative chemotherapy regimen for metastatic colorectal cancer that
includes bevacizumab.

Colorectal cancer patients currently receiving palliative single-agent
bevacizumab or cetuximab will be eligible for this trial and may
continue these therapies concomitant with study treatment (if they
have been on these single therapies for at least 3 months).

e Breast cancer: Must have received and progressed through at least one line of
chemotherapy for metastatic breast cancer consisting of one of the following
regimens:

Palliative anthracycline- or taxane-based chemotherapy

Patients with tumors that over express HER2 (IHC 3+ or FISH+) must
have received and progressed through at least one line of palliative
therapy that combines trastuzumab with chemotherapy.

Breast cancer patients currently receiving palliative endocrine therapy
or single-agent trastuzumab will be eligible for this trial and may
continue these therapies concomitant with study treatment (if they
have been on these single therapies for at least 3 months).

Patients who have been treated or offered the option of treatment with
Bevacizumab (option clearly stated in the Consent Form).

Patients who have been treated or offered the option of treatment with
Lapatinib (option clearly stated in the Consent Form).

e Lung cancer: Must have received and progressed through chemotherapy for
metastatic disease consisting of one of the following regimens:

Palliative platinum-based (cisplatin or carboplatin) chemotherapy if
the patient has not received chemotherapy previously.

Palliative taxane-based (docetaxel or paclitaxel) or vinorelbine
chemotherapy if the patient has received chemotherapy previously.

Lung cancer patients currently receiving palliative single-agent
erlotinib or gefitinib will be eligible for this trial and may continue
these therapies concomitant with study treatment (if they have been on
these single therapies for at least 3 months).

e Pancreatic cancer: Must have received and progressed through chemotherapy
including gemcitabine.

Molecular Therapeutics Program
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- Pancreatic cancer patients currently receiving palliative single-agent
erlotinib will be eligible for this trial and may continue this therapy
concomitant with study treatment (if they have been on this single
therapy for at least 3 months).

o For other malignancies, if a first line therapy with survival or palliative benefit
exists, it should have been administered and there should have been
progressive disease.

e Patients who have received and progressed through first-line palliative
chemotherapy must be advised regarding second-line therapy before being
enrolled on this investigational study.

ECOG 0 or 1 performance status

Estimated life expectancy > 3 months..

Age > 21 years, but <75.

Adequate hematologic function, with WBC > 3000/microliter, hemoglobin
>9 g/dL (may transfuse or use erythropoietin to achieve this level), platelets
> 75,000/microliter; PT-INR <1.5, PTT <1.5X ULN

Adequate renal and hepatic function, with serum creatinine < 1.5 mg/dL, bilirubin
<1.5mg/dL (except for Gilbert’s syndrome which will allow bilirubin
<2.0 mg/dL), ALT and AST < 2.5 x upper limit of normal.

Patients who have received prior CEA-targeted immunotherapy are eligible for
this trial, if this treatment was discontinued at least 3 months prior to enrollment.

Patients who are taking medications that do not have a known history of
immunosuppression are eligible for this trial.

Ability to understand and provide signed informed consent that fulfills
Institutional Review Board’s guidelines.

Ability to return to Duke University Medical Center for adequate follow-up, as

required by this protocol.

4.2. Criteria for Patient Exclusion

4.2.1

4.2.2.

Patients with concurrent cytotoxic chemotherapy or radiation therapy should be
excluded. There are no exclusions based on the number of prior chemotherapy,
biologic, hormonal, or experimental regimens. Except for the permitted
concomitant therapies (bevacizumab, cetuximab, trastuzumab, erlotinib, gefitinib,
or hormonal therapy which patients must have been on for at least 3 months at the
time of enrollment if they intend to continue them with the vaccine), there must
be at least 3 months between any prior CEA-targeted immunotherapy and study
treatment and at least 4 weeks between any other prior therapy (including
radiotherapy) and study treatment. Patients must have recovered from all acute
toxicities from prior treatment.

Patients with a history of brain metastases will not be permitted
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4.2.5.
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4.2.8.

4.2.9.

4.2.10.

4.2.11.

4.2.12.

4.2.13
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Patients with a history of autoimmune disease, such as but not restricted to,
inflammatory bowel disease, systemic lupus erythematosus, ankylosing
spondylitis, scleroderma, or multiple sclerosis. Autoimmune related thyroid
disease and vitiligo are permitted.

Patients with serious intercurrent chronic or acute illness, such as cardiac disease
(NYHA class III or IV), hepatic disease, or other illness considered by the
Principal Investigator as unwarranted high risk for investigational drug treatment.

Patients with a medical or psychological impediment to probable compliance with
the protocol should be excluded.

Concurrent (or within the last 5 years) second malignancy other than
non-melanoma skin cancer, cervical carcinoma in situ, controlled superficial
bladder cancer, or other carcinoma in situ that has been treated.

Presence of an active acute or chronic infection including: a urinary tract
infection, HIV (as determined by ELISA and confirmed by Western Blot) or viral
hepatitis (as determined by HBsAg and Hepatitis C serology). Patients with HIV
are excluded based on immuno-suppression, which may render them unable to
respond to the vaccine; patients with chronic hepatitis are excluded because of
concern that hepatitis could be exacerbated by the injections. Patients with active
CMV disease will be excluded, but CMV seropositive patients will be eligible.

Patients on steroid therapy (or other immuno-suppressives, such as azathioprine
or cyclosporin A) are excluded on the basis of potential immune suppression.
Patients must have had 6 weeks of discontinuation of any steroid therapy (except
that used as pre-medication for chemotherapy or contrast-enhanced studies) prior
to enrollment.

Patients with allergies to any component of the vaccine will be excluded from the
protocol.

Pregnant and nursing women should be excluded from the protocol since this
research may have unknown and harmful effects on an unborn child or on young
children. If the patient is sexually active, the patient must agree to use a
medically acceptable form of birth control while receiving treatment and for a
period of 4 months following the last vaccination therapy. It is not known whether
the treatment used in this study could affect the sperm and could potentially harm
a child that may be fathered while on this study.

Patients with acute or chronic skin disorders that will interfere with injection into
the skin of the extremities or subsequent assessment of potential skin reactions
will be excluded.

Patients will be allowed warfarin 1mg po qd for port prophylaxis but not full dose
warfarin or low molecular weight heparin.

Patients with metastatic disease that is determined to be resectable will be
excluded.
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4.3. Accrual

We expect to accrue a minimum of 24 evaluable patients (plus up to 12 replacements
for patients removed from the study prior to completion of the assigned vaccine
schedule for any reason other than toxicity). The study may require 30-42 patients if
DLT occur that necessitate re-dosing at a lower dosage levels (see section 6 for a
description of the dose escalation criteria).

4.4 Assignment of study number: Patients will be assigned study numbers in order of their
screening using the following: ETBX-011-xxx.

e Assignment of study day: Day 0 is the day of the first immunization. The second
immunization is at Day 21.

5. PRE-TREATMENT EVALUATION

(See also Schema in Appendix 1.) The following pre-treatment evaluations will be completed
within 1 month (+/- 2 weeks) before starting study treatment:

History and physical exam, to include ECOG Performance Score and review of inclusion
and exclusion criteria

B-HCG for women with childbearing potential
Hematological, biochemical and immunological tests:
CBC with differential

PT INR and PTT

Na, K, Cl, COy, BUN, creatinine, Ca, total protein, albumin, total bilirubin, alkaline
phosphatase, AST, ALT and glucose

Urinalysis

Infectious Disease

HIV antibody, Hepatitis BsAg, Hepatitis C serology, CMV serology
ECG

Biological Markers:

Serum will be obtained to measure antibodies to CEA and the neutralizing antibodies to
Ad vector, and other available serum markers (e.g., CEA or CA15-3) will be reviewed.

Archive Samples:

An additional 20 mL of blood may be drawn during the first clinic visit, when the patient
history and physical exam are conducted, at the discretion of the immune monitoring
laboratory, and serum stored for later analysis of immune responses.

Imaging studies:

CT or MRI scans of the chest, abdomen, brain, and/or pelvis will be requested within 1
month (£2 weeks) before starting study treatment to document the presence and size of
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any measurable metastatic disease that might present. CT and MRI are the best currently
available and reproducible methods to measure target lesions selected for response
assessment. Conventional CT and MRI should be performed with cuts of 10 mm or less
in slice thickness contiguously. Spiral CT should be performed using a 5 mm contiguous
reconstruction algorithm. This applies to tumors in the chest, abdomen, and pelvis.

6. TREATMENT PLAN

In the phase I component, patients will be enrolled into successive dosage level cohorts
of 3 or 6 patients and monitored for dose-limiting toxicity (DLT).

DLT (based on CTCAE4.0 criteria) is defined as any Grade 2, 3 or 4 immediate
hypersensitivity reactions, Grade 3 or 4 fever that may possibly be associated with the
immunization, Grade >2 autoimmune events except for vitilgo or fever for less than 2 days and
less than <101.5 °F, Grade >2 allergic reactions (grade 2 is defined as generalized urticaria), or
Grade >3 non-hematologic toxicity.

During dose escalation through the first three patients of cohort 3, there will be a
minimum of 1 week between enrolling successive patients. If no DLT have been observed at
this point, then further enrollment can occur in cohort 3 and phase II component without the
I-week waiting period. Between dosage levels, assessment of DLT for dose escalation will be
made after all patients in a cohort have had a study visit at least 3 weeks after receiving their first
dose of vaccine and all the available safety data and laboratory results have been reviewed by the
Principle Investigator. If DLT occurs in <33% of patients in a given dosage level cohort,
progression to the next dosage level will proceed. If DLT occurs in >33% of patients in a given
cohort, the next lower dosage level will be defined as the maximum tolerated dose (MTD). If
DLT occurs in <33% of patients in the highest dosage level tested, that dosage level will be
defined as the MTD. In phase II, 12 additional patients will be enrolled at the MTD. In phase II,
if at any time the rate of DLT in patients enrolled at the MTD (for the phase I and phase II
cohorts combined) is >33%, the MTD will be re-defined as the next lower dosage level, and
phase II will proceed with enrollment of additional patients at this lower dosage level.
Additional details of this dose escalation and de-escalation plan are provided below and in
Figures 3A, 3B and Table 3.

1) Phase I: Cohort 1: Three patients will receive Ad5 [E1-, E2B-]-CEA(6D) at a dose of 1 x
10° particles in 0.5 mL subcutaneously (SQ) in the same thigh every 3 weeks for
3 immunizations. Immunizations should be separated by 5 cm. Assessment of DLT for
dose escalation will be made after all patients in this cohort have had a study visit at least
3 weeks after receiving their first dose of vaccine. If there are no DLT (as defined
above), then patients may begin enrolling into cohort2. If there is 1 DLT then an
additional 3 patients will be enrolled at this dosage level. Assessment of DLT for dose
escalation will be made after the 3 additional patients have had a study visit at least 3
weeks after receiving their first dose of vaccine. If none of these latter 3 patients have
DLT, then patients may begin enrolling into cohort 2. If 2 patients have DLT at this
lowest dosage level, dosing will de-escalated to 1 x 10® particles.
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2) Cohort 2: Three patients will receive Ad5 [El-, E2B-]-CEA(6D) at a dose of 1x 10!

3)

4)

5)

6)

7)

9)

particles in 0.5 mL SQ in the same thigh every 3 weeks for 3 immunizations.
Immunizations should be separated by 5 cm. Assessment of DLT for dose escalation will
be made after all patients in this cohort have had a study visit at least 3 weeks after
receiving their first dose of vaccine. If there are no DLT, then patients may begin
enrolling into cohort 3. If there is 1 DLT then an additional 3 patients will be enrolled at
this dosage level. Assessment of DLT for dose escalation will be made after the 3
additional patients have had a study visit at least 3 weeks after receiving their first dose of
vaccine. If none of these latter 3 patients have DLT, then patients may begin enrolling
into cohort 3. If 2 patients have DLT at this dosage level, the dosage level in cohort 1
will be considered the MTD. If only 3 patients were enrolled in cohort 1, an additional 3
patients will be enrolled at that dosage before proceeding to phase II.

Cohort 3: Six patients will receive Ad5 [El-, E2B-]-CEA(6D) at a dose of 1x 10!
particles in 0.7 mL SQ in the same thigh every 3 weeks for 3 immunizations.
Immunizations should be separated by 5 cm. Assessment of DLT for proceeding to
phase II enrollment will be made after all patients in this cohort have had a study visit at
least 3 weeks after receiving their first dose of vaccine. If there is O or 1 DLT, then this
dosage level will be considered the MTD and patients may begin enrolling into the phase
IT portion of the study. If 2 patients have DLT at this dosage level, the dosage level in
cohort 2 will be considered the MTD. If only 3 patients were enrolled in cohort 2, an
additional 3 patients will be enrolled at that dosage before proceeding to phase II.

Phase II cohort: After the MTD is established, an additional 12 patients will receive Ad5
[E1-, E2B-]-CEA(6D) at the MTD every 3 weeks for 3 immunizations.

Note: if during accrual of patients in the phase II cohort, DLT occurs at a sufficient rate
such that the rate of DLT amongst the total number of patients (those treated at MTD in
phase I and those in phase II) is >33%, then phase II will be restarted at the dosage level
which is one level below the prior MTD.

Patients will have 90 mL peripheral blood drawn prior to each immunization and
approximately 3 weeks after the third immunization (Week 9) to determine whether there
is an effect on the immune response at specific time points during the study and/or after a
specific number of immunizations.

Time to progression will be measured using CT scans performed at approximately
3 month intervals (based on clinical standard of care).

For all patients, if scheduling conflicts arise, the scheduled 3-week interval between
immunizations may be modified so that the interval between immunizations is between
20 and 28 days (3 weeks -1 day to 3 weeks +7 days). If the second and/or third
immunization is delayed, the subsequent immunizations should occur no earlier than
20 days after the previous immunization.

The following safety events will trigger a temporary suspension of study vaccinations:

a) If>33% of patients in the phase Il cohort experience DLT at dosage level 1 (i.e.,1 x
10° particles)
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b) If one or more patients develop a Grade 4 allergic reaction without a clear
attributable cause, other than study vaccine

¢) Death not attributed to disease.

Assessment of these halting rules is a review of cumulative events for all study
participants, and should not be confused with reasons for delaying or terminating the
immunization schedule of any individual patient.

The Scientific Monitoring Subcommittee of the Cancer Protocol Committee (CPC) will
fully review all available safety data, consult with the principal investigator, medical
monitor and the FDA as needed, before determining if resuming vaccinations is
appropriate. If it is determined that study vaccinations can resume, the halting rules will
apply to each subsequent event that meets the criteria described above.

Vaccinations may also be suspended for safety concerns other than those described above
if, in the judgment of the principal investigator or sponsor, participant safety is
threatened.

Study Stopping Rules

- Death possibly related to the study agent.
- Two Grade 4 toxicity events that are possibly/probably related to the study agent
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Figure 3A
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Figure 3B.

Table 3. Calculation of rates of DLT during patient accrual in phase I and phase 11

# evaluable | | , , 4,5.6 78,9 10,11,12 | 13,1415 | 16,17,18
for toxicity

# with DLT

to be >33% : ? ’ ) ] ’
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6.2. Pharmaceutical Information

6.1.1 Dosage and Administration

Patients will receive Ad5 [E1-, E2B-]-CEA(6D) at a dose of 1 x 10°, or 1 x 10'°,
particles subcutaneously (SQ) in 0.5 mL of a buffered saline solution every 3
weeks for 3 immunizations and patients who receive 1x10'! VP will receive
Ad5[E1-, E2b-]-CEA(6D) in 0.7 mL of ARM formulation buffer SQ every 3
weeks for 3 immunizations.

6.1.2 How Supplied

ETBX-011 will be provided in a frozen state in a 2ml vial with a fill volume of
0.5 ml of extractable vaccine which contains 1X10'! total virus particles. The
volume of injection for 1x10'! virus particles is 0.5 mL. The lower doses will be
produced by dilution in 0.9% saline using the following directions. The product
should be stored at </=-20°C until used.

Instructions for dose preparation:

1. To administer 1x10e9 virus particles by subcutaneous injection:

From a 5.0mL vial of 0.9% sterile saline remove 0.05mL of fluid which leaves
4.95mL. Then remove 0.05mL from the vial labeled ETBX-011 and deliver this
volume into the SmL sterile saline vial. Mix the contents by inverting the SmL
diluted drug. Then with draw 0.5mL of diluted drug and deliver to the patient by
subcutaneous injection (detailed description of dose preparation is described in
the packaging insert).

2. To administer 1x10e10 virus particles by subcutaneous injection:

From a 5.0mL vial of 0.9% sterile saline remove 0.5mL of fluid which leaves
4.5mL. Then remove 0.5mL from the vial labeled ETBX-011 and deliver this
volume into the SmL sterile saline vial. Mix the contents by inverting the SmL
diluted drug. Then with draw 0.5mL of diluted drug and deliver to the patient by
subcutaneous injection (detailed description of dose preparation is described in
the packaging insert).

3. To administer 1x10el1 virus particles by subcutaneous injection:

Withdraw 0.5mL of contents from vial and administer each subject without any
further manipulation.

6.1.3 Disposal of Unused Vaccine

Molecular Therapeutics Program

25



Molecular Therapeutics Program

Protocol Version 2.0, 13 April 2010

Unless other arrangements are agreed in writing, all unused vaccine should be
delivered to Dr. Tim Clay at Duke University Medical Center for disposal at or before the
completion of the clinical study.

7. TREATMENT EVALUATION

7.1. Short-Term Evaluation During and After Active Immunotherapy

On vaccine administration days, blood will be drawn before administration. Evaluations
will also be conducted for patients who discontinue from the study if they have received any
treatment. The investigator will determine the degree of evaluation based on the patient's
condition and/or reason for discontinuation from the study.

7.1.1 General Evaluations (each visit for immunization)

General evaluations include medical history, ECOG performance status, and
complete physical examination with weight. Any other treatments, medications,
biologics, or blood products that the patient is receiving or has received since the
last visit will be recorded. Patients will remain in the clinic for approximately
30 minutes following receipt of vaccine to monitor for any adverse reactions. Local
and systemic reactogenicity after each dose of vaccine will be assessed daily for 3
days (on the day of immunization and 2 days thereafter) using diary cards to report
symptoms and a ruler to measure local reactogenicity.

7.1.2 Hematological and Biochemical Assessment

Blood chemistry and hematology, including CBC with differential, Na, K, Cl, COx,
BUN, creatinine, Ca, total protein, albumin, total bilirubin, alkaline phosphatase,
AST, ALT and glucose will be drawn at Week 0,3,6,9, at discontinuation of
treatment (if treatment is discontinued early), and as clinically indicated.

7.1.3 Biological Markers

Serum (5ml) to measure antibodies to CEA and the Ad5 vector will be obtained at
Week 0, approximately 3 weeks after the last immunization (approximately
Week 12), and every 3 months thereafter.

7.1.4 Immunological Assessment

Peripheral blood (90) will be drawn prior to each immunization and approximately
3 weeks after the last immunization to determine whether there is an effect on the
immune response at specific time points during the study and/or after a specific
number of immunizations. Peripheral blood mononuclear cells (PBMC) will be
assayed for T cell responses to CEA using ELISPOT at all time points, plus
proliferation assays, multi-parameter flow cytometric analysis, and cytoxicity
assays, if possible and at the discretion of the investigator. Plasma will be archived
from the initial and Week 9 blood draws for evaluating antibody levels.

7.1.5 Imaging Studies
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CT or MRI scans of the chest, abdomen, and/or pelvis, will be requested (but not
required) within 1-4 weeks after the third dose of vaccine. At a minimum, the same
imaging modality of the same portion of the body should be performed at each time
point.

7.1.6: Ad 5 neutralizing Ab assessment

Serum will be sent to Etubics for Ad5 neutralizing level determination

7.2. Long-Term Follow-Up

Patients will be requested to continue long-term follow-up at Duke University
Medical Center every 3 months for 1 year, while on the study (i.e., have not
progressed or been removed from the study for other reasons). At each visit, a
medical history and physical exam and labs (Blood chemistry and hematology,
including CBC with differential, Na, K, Cl, CO,, BUN, creatinine, Ca, total protein,
albumin, total bilirubin, alkaline phosphatase, AST, ALT and glucose) will be
drawn.

At each visit, 40-90 mL of peripheral blood for immune analysis may be drawn, if
there was previous evidence of an immune response or at the discretion of the
investigator.

7.3. Management of Intercurrent Events

7.3.1 Concomitant Medications

Patients will be removed from the protocol treatment if they initiate concomitant
chemotherapeutic agents, corticosteroids, or other immunosuppressive agents, or
other forms of immunotherapy. After meeting the inclusion criteria, all other
medications deemed appropriate for the patient, by the investigator, may be
administered to the patient. All medications and changes in medication during
treatment will be recorded. Hormonal therapy and bisphosphonates may be
continued in breast cancer patients if they have been stable on the agents for at least
1 month prior to enrollment.

7.3.2 Adverse Events
7.3.2.1 Toxicity will be graded according to the NCI Common Terminology Criteria
for Adverse Events (CTCAE) version 4.0 (which can be downloaded from

the CTEP web site (http://ctep.cancer.gov).) Dose-limiting toxicity (DLT) is
defined in section 6.

7.3.2.2 Possible side effects from immunization may include local effects (pain,
tenderness, rednesss or swelling), systemic effects (malaise, fatigue, myalgia,
arthralgia, headache, nausea, vomiting, chills or fever), and allergic reactions
such as hives, rash or anaphylactic reactions. Induction of auto-immunity,
manifest as arthritis, serositis, nephritis, thyroiditis, colitis, neutropenia, etc.,
is theoretically possible, but has not been observed in our prior CEA vaccine
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studies. Also, liver function test abnormalities and liver failure are
theoretically possible.

7.3.3 Treatment of Toxicity

For acute allergic reactions, use of diphenhydramine 25-50 mg IV, corticosteroids
(Solumedrol 100 mg), and epinephrine (1:1000, 0.3-1 mL sq) should be considered.
These medications are available in the clinical setting where the vaccine will be
administered. For auto-immunity, corticosteroids (prednisone 0.5-1 mg/kg/d)
should be considered. Clinical assessment of other targets, such as thyroid,
arthritis, urticaria, or proteinuria, for auto-immunity and serum sickness like
antigen-antibody complex disease, will also be performed as indicated.

7.3.4 Active Immunotherapy will be Discontinued for:

7.3.4.1 Life-threatening anaphylactic reactions related to active immunotherapy
7.3.4.2 Dose-limiting toxicity related to active immunotherapy

7.3.4.3 Disease progression (by RECIST criteria). Patients will be offered
referral to a medical oncologist at Duke University Medical Center for
discussion of other treatment options, and for continued medical care.

7.3.4.3.1 Disease progression prior to completing the 3 study
immunizations: In the event that a patient undergoes reimaging studies
prior to the completion of their 3 study immunizations and is found to
have disease progression, they will be permitted to continue on the study
as long as the progression has been 50% or less by RECIST criteria.

If a patient is removed from the study prior to completion of the assigned vaccine
schedule for any reason other than toxicity, that patient will be replaced, in order to
obtain data to help determine the toxicity of the immunizations. We will allow up to 3
replacements per cohort (Phase I, Dose levels 1 and 2; Phase 11, MTD).

8. STATISTICAL CONSIDERATIONS

8.1. Safety:

We will evaluate safety continuously in a cohort. We will make our overall assessment
of whether to escalate to the next dose level at least 3 weeks after the last patient in the previous
cohort has received their first injection. This will be performed by medical monitor and the
principle investigator. A note to file will be generated following assessment and filed in study
binder. A dosage level will be considered safe if <33% patients treated at a dose level
experience dose-limiting toxicity (i.e., 0 of 3, <1 of 6, <3 of 12, or <5 of 18 patients). Dose-
limiting toxicity is defined in section 6. Safety will be evaluated in 3 or 6 patients at each dosage
level in phase I. Safety will continue to be monitored among additional patients treated at the
MTD in phase II. A patient will be considered evaluable for safety if treated with at least one
immunization. DLTs will be observed through 9 weeks to accommodate safety evaluation of all
3 product doses.
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8.2. Rate of Immune Response:

We will determine the percentage of patients with a positive immune response. We
define a positive immune response by ELISpot as described at the 2002 Society of Biologic
Therapy Workshop on “Immunologic Monitoring of Cancer Vaccine Therapy”, i.e. a T cell
response is considered positive if the mean number of spots adjusted for background in six wells
with antigen exceeds the number of spots in six control wells by 10 and the difference between
single values of the six wells containing antigen and the six control wells is statistically
significant at a level of p < 0.05 using the Student’s t test. Immunogenicity assays will occur
prior to each immunization and at week 12. Immune response will be assessed among the 18
patients treated at the MTD (12 in phase I and 12 in Phase II). The therapy will be considered of
further interest if 9 of 18 patients treated at the MTD dose exhibit an immune response as
defined above. Meeting this criterion establishes that the immune response rate is at least 33%
with approximately 90% confidence. At significance level 0.1 there is 82% power to test the null
hypothesis that the immune response rate is < 0.33 versus the alternative that the immune
response rate is = 0.58. The magnitude of response will also be described. A patient will be
considered evaluable for immune response if they receive at least 3 immunizations.

8.3. Determination of Clinical Response

Among patients with measurable/evaluable disease, response determination will be made
according to the RECIST criteria:

Complete Response (CR): Disappearance of target lesion, confirmed at 4
weeks

Partial Response (PR): 30% decrease in longest dimension of target lesion,
confirmed at 4 weeks

Stable Disease (SD): Neither PR nor PD

Progressive Disease (PD): 20% increase in longest dimension of target lesion;
no CR, PR, or SD documented before increased
disease.

The exact binomial confidence interval for the proportion of subjects with a clinical
response of CR or PR will be calculated.

9. PATIENT WITHDRAWAL

Patients may be removed from the study for the following reasons:
e Dose-limiting toxicity, as defined in section 6.

e Patient voluntarily decides to withdraw.

e Patient non-compliance with the study protocol.

e Intercurrent disease which in the opinion of the patient’s treating physician would
affect the ability of the patient to continue on the clinical study.

In the event of a withdrawal due to toxicity, patients will be requested to have safety
evaluations performed as per protocol for one year duration. This may include having up to 90
mL of blood drawn for immunologic testing.
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10. STUDY CONDUCT AND ETHICAL AND REGULATORY CONSIDERATIONS

10.1. Departure from the Protocol

There should be no departure from the protocol if at all possible. If an emergency occurs
that requires departure from this protocol, the investigator or other physician in attendance in
such an emergency will, if circumstances and time permit, contact the principal investigator
(Dr. Michael Morse) or in his absence, Dr. H. Kim Lyerly, immediately by telephone
(Page operator 919 684-8111). Such contacts with the principal investigator will be made to
permit a decision as to whether or not the patient will be continued on the study. Such
departures need to be clearly documented and reported to the IRB and the sponsor (Etubics) by
the principal investigator.

10.2. Informed Consent

In accordance with guidelines in the Federal Register, Vol. 48, No. 17, 1982, pp. 8951-2,
all patients are required to sign a statement of informed consent. This phase I/II study involves
research that presents risk, but holds the prospect of direct benefit to the individual patient
(46.405-45 Code of the Federal Regulations part 46). The investigator will report to the IRB and
the sponsor (Etubics) will report to FDA changes in the research protocol and all unanticipated
problems involving risks to human patients and others, and no changes will be made in the
research activity without IRB approval.

10.3. Institutional Review

This study must be approved by the Institutional Review Board (IRB). IRB approval of
the protocol and the informed consent form for this study must be given in writing. The IRB
must also approve any significant changes to the protocol as well as a change of principal
investigator. Records of all study review and approval documents must be kept on file by the
investigator and are subject to FDA inspection during or after completion of the study. Adverse
events must be reported to the IRB. The IRB will receive notification of the completion of the
study and final report within three months of study completion or termination. The investigator
must maintain an accurate and complete record of all submissions made to the IRB, including a
list of all reports and documents submitted.

10.4. Documentation and Monitoring

Data will be collected for all patients. Accurate completion of the computer data forms
for all patients is the responsibility of the investigator.

10.4.1 Case Report Forms

Case Report Forms (CRFs) are used to record study data and are an integral part of the
study and subsequent reports. Therefore, all reports must be legible and complete. All forms
should be filled out using a black ballpoint pen. Errors should be lined out but not obliterated
and the correction inserted, initialed, and dated by the principal investigator, co-investigators,
study coordinator, or data manager. A Case Report Form must be completed and signed by the
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principal investigator for each patient enrolled, including those removed from the study for any
reason. The reason for removal must be noted on the Final Report Form by the investigator for
each patient. Case Report Forms must be kept current to reflect patient status at each phase
during the course of the study. Patients are not to be identified on case report forms by name;
appropriate coded identification and patient initials must be used. The investigator must keep a
separate log of patient names and addresses. This log is subject to FDA inspection. Because of
the potential for errors, inaccuracies, and illegibility in transcribing data onto case report forms,
originals of laboratory and other test results must be kept on file with patient's case report form
or clinical chart. Case report forms and copies of test results must be available at all times for
inspection by the FDA.

10.4.2 Maintenance of Study Documentation

The following will be maintained:
a. Case Report Forms - which must be kept legible, accurate, and up-to-date.

b. Patient Files/Signed Informed Consent - which substantiates the data entered
on the case report forms for all required test and evaluation procedures and
verifies that the patient has signed an informed consent to enter the study.

c. Patient Exclusion Record - which should reflect the reason any patient was
screened and found ineligible for the study.

d. Monitoring Log - listing dates of monitor visits.

e. Regulatory Documents - including protocol, investigator brochure, FDA Form
1572, CVs, IRB correspondence, IRB approval/renewals and IRB approved
consent form.

f. Adverse Experience Report Form - which should explain any serious or
unexpected adverse experiences.

All study documentation pertaining to the conduct of the study must be kept on file by the
investigator for a period of 2 years following the date a marketing application is approved for the
drug for the indication for which it is being investigated; or, if no application is to be filed or if
the application is not approved for such indication, until 2 years after the investigation is
discontinued and FDA is notified. The sponsor will notify the investigator if a marketing
application is approved or if the investigation is discontinued and the FDA notified.

10.5. Monitoring of the Protocol

Protocol data and safety will be monitored by the Scientific Monitoring Subcommittee of
the Cancer Protocol Committee (CPC) with the following plan:

1. Purpose: This is a phase I/II clinical study with more than minimal risk and as such
will be monitored for the occurrence of a greater frequency of AEs.

2. Monitoring: Up to 24 patients will be enrolled. The principal investigator will
continuously monitor the study. The principal investigator will review the data and
safety of the study after the enrollment of three patients in cohort 1, after enrollment
of three patients in cohort 2, and after enrollment of six patients in cohort 3. Formal,
independent monitoring by CPC will occur after enrollment of the three patients in
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cohort 1 and again after enrollment of three patients in cohort 2; then a scientific
progress review will occur yearly, assuming a result of “satisfactory” on the initial
review. The exceptions are as follows: If more than one patient experiences a Grade
4 or greater allergic reaction, the principal investigator will request a monitoring
review by CPC. If at any time, more than 50% of patients experience a Grade 3 or 4
major organ toxicity, we will request a monitoring review by CPC.

3. Description of Monitoring: Adverse event reports will be reviewed with tabulation of
all Grade 2, 3 or 4 toxicity.

4. Toxicity: see section 7.3.2 of the protocol.

5. Reporting Adverse Events: An adverse experience is any adverse change from the
study patient's baseline (pre-treatment) condition, including any clinical or laboratory
test abnormality that occurs during the course of the proposed clinical study after
treatment has started. All adverse experiences that are classified as serious as
described in section 10.7 of the protocol should be reported to the sponsor (Etubics)
by telephone or fax within 24 hours, and reported in writing to the sponsor (etubics)
within 72 hours. All study-related deaths should be reported to the IRB within 24
hours; all other serious adverse experiences should be reported to the IRB within 5
business days. All deaths, whether considered study-related or not, must also be
reported immediately to the principal investigator, with a copy of the autopsy report
and the death certificate. All adverse experiences will be recorded on the Adverse
Experience Case Report Form. This report form should include severity, duration,
outcome, and the investigator's judgment as to the relationship of the adverse
experience to treatment.

6. Reporting of Pregnancy: If a participant becomes pregnant during the study, treatment
will be discontinued (i.e., no additional dose of study vaccine will be given) and the
participant will be encouraged to continue to have regularly scheduled follow-up
visits and evaluations. The occurrence of pregnancy, and the outcome of any
pregnancy, in a subject treated with study vaccine, must be reported to the sponsor
(Etubics), and to the IRB.

10.6. CTCAE Term (AE description) and Grade:

The descriptions and grading scales found in the revised NCI Common Terminology
Criteria for Adverse Events (CTCAE) version 4.0 will be utilized for AE reporting. All
appropriate treatment areas should have access to a copy of the CTCAE version 4.0. A copy of
the CTCAE version 4.0 can be downloaded from the CTEP web site (http://ctep.cancer.gov).
The CTCAE displays Grades 1 through 5 with unique clinical descriptions of severity for each
AE based on the following guideline:

Grade 1 Mild AE

Grade 2 Moderate AE

Grade 3 Severe AE

Grade 4 Life-threatening or disabling AE
Grade 5 Death related to AE
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10.7. Serious Adverse Event Reporting

Events are classified as SERIOUS if they meet any of the following criteria [per the US
Code of Federal Regulations (CFR) 21 CFR 312.32 and the recommendations of the
International Conference on Harmonization (ICH)]:

An SAE is any sign, symptom or medical condition that emerges during the study or
during a post-study follow-up period that 1) was not present at the start of the study and is not a
chronic condition that is part of the patient’s medical history, OR 2) was present at the start of
the study or as part of the patient’s medical history but worsened in severity and/or frequency
during study participation, AND that meets any of the following regulatory serious criteria:

any death

any life-threatening event, i.e., an event that places the patient, in the view of the
investigator, at immediate risk of death from the event as it occurred (does not
include an event that, had it occurred in a more severe form, might have caused
death)

any event that requires or prolongs in-patient hospitalization

any event that results in persistent or significant disability/incapacity

any congenital anomaly/birth defect diagnosed in a child of a patient who
participated in this study and received investigational drug

other medically important events that in the opinion of the investigator may
jeopardize the patient or may require intervention to prevent one of the other
outcomes listed in the definition above (e.g. allergic bronchospasm requiring
intensive treatment in an emergency room, convulsions occurring at home that do
not require in-patient hospitalization, any blood dyscrasias, or the development of
drug dependency or drug abuse).

Procedures for adverse event reporting

1. PInotified by medical staff of a SAE
PI: Michael Morse, MD
Address: Duke University Medical Center
Seeley Mudd Building
Box 3233, Durham, NC 27710
Telephone: 1-919-681-3480
Fax: 1-919-681-7970
Pager 1-919-970-5626
Email: michael.morse@duke.edu

2. Pl calls sponsor to report an unexpected SAE associated with the use of the drug

Sponsor: Carol Jones, Vice President of Administration

Address: 410 West Harrison Street, Suite 100, Seattle, WA 981119
Telephone: 206-838-5110 ext. 102

Cell: 1-206-818-2985

Fax: 1-206-838-2978
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Email: cj@etubics.com
3. Carol Jones reports the SAE to one of the following in this order:

A. Chief Scientific Officer: Frank Jones, PhD
Address: 410 West Harrison Street, Suite 100, Seattle, WA 98119
Telephone: 206-838-5110 ext. 101
Cell: 206-818-2857
Fax: 206-838-2978
Email: frj@etubics.com
B. Laboratory Manager: Joseph Balint, PhD
Address: 410 West Harrison Street, Suite 100, Seattle, WA 98119
Telephone: 206-838-5110 ext. 107
Fax: 206-838-2978
Email: joe@etubics.com
C. Vice President Research: Elizabeth S. Gabitzsch
Address: 410 West Harrison Street, Suite 100, Seattle, WA 98119
Telephone: 206-838-5110 ext. 103
Cell: 970-402-2598
Fax: 206-838-2978
Email: beth@etubics.com

4. Contacted person in three (3) above notifies the FDA on MedWatch 3200A form.
a. Ifthe SAE results in death or is life-threatening, report the SAE to the FDA within 7 days
b. All other SAEs must be reported to FDA within 15 days

5. Ifthe SAE requires input from a physician then the Acting Medical Director is consulted:
Ron Berenson, MD
Telephone: 206-790-1094
Fax: 206-838-2978
Email: rberenson@gmail.com

All SAE reports will be recorded on the Duke IRB Adverse Event Reporting form and
will be reviewed and signed by the Principal Investigator. Only adverse events that are deemed
to be serious, unexpected and related or possibly related to the research must be reported to the
IRB (this is in accordance with Duke’s IRB reporting policy). All reportable events will be
forwarded to the IRB via campus mail or fax:

IRB: Duke Medical Center Institutional Review Board:
Hock Plaza, 4th floor
2424 Erwin Road
Box 2991
Durham, NC 27705
Fax: 919-668-5125
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In accordance with FDA regulations and ICH guidelines, investigators will be notified of the
occurrence of new, serious, unexpected adverse events associated with the use of the study
medication (i.e. there is a reasonable possibility that the adverse event may have been caused by
the drug) within 15 calendar days via a written report. It is the responsibility of the investigator
to promptly inform the relevant Institutional Review Board (IRB) of these new adverse
events/risks to patients, in accordance with 21 CFR 312.66. It is also the responsibility of the
investigator and the sponsor (Etubics) in conducting gene transfer research to promptly inform
the NIH Office of Biotechnology Activities (OBA) and relevant Scientific Review Board of
these new adverse events/risks to patients, in accordance with NIH Guidelines for Research
Involving Recombinant DNA Molecules, in particular Appendix M. It is the responsibility of the
sponsor (Etubics) to report these serious adverse events to the FDA. The SAE report will be
forwarded to the FDA after recording the event data via the FDA MedWatch form 3500A.

MedWatch 3500A Reporting Guidelines:

In addition to completing appropriate patient demographic and suspect medication
information, the report should include the following information within the Event Description
(section 5) of the MedWatch 3500A form:

Treatment regimen (dosing frequency, combination therapy)

Protocol description (and number, if assigned)
Description of event, severity, treatment, and outcome, if known
Supportive laboratory results and diagnostics

Investigator’s assessment of the relationship of the adverse event to each investigational
product and suspect medication

Follow-up information:
Additional information may be added to a previously submitted report by any of the
following methods:
e Adding to the original MedWatch 3500A report and submitting it as follow-up
e Adding supplemental summary information and submitting it as follow-up with the
original MedWatch 3500A form
e Summarizing new information and faxing it with a cover letter including patient
identifiers (i.e. D.O.B., initials, patient number), protocol description and number, if
assigned, suspect drug, brief adverse event description, and notation that additional or
follow-up information is being submitted (The patient identifiers are important so that
the new information is added to the correct initial report.)

10.8. Assessing Causality:

Investigators are required to assess whether there is a reasonable possibility that study
medications caused or contributed to an adverse event. The following general guidance may be
used.
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Yes: if the temporal relationship of the clinical event to study drug administration makes a
causal relationship possible, and other drugs, therapeutic interventions or underlying
conditions do not provide a sufficient explanation for the observed event.

No: if the temporal relationship of the clinical event to study drug administration makes a
causal relationship unlikely, or other drugs, therapeutic interventions or underlying
conditions provide a sufficient explanation for the observed event.

10.9. Safety Reporting Requirements for IND Holders
In accordance with 21 CFR 212.32, sponsor-investigators of studies conducted under an
IND must comply with following safety reporting requirements:

a. Expedited IND Safety Reports:

7 Calendar-Day Telephone or Fax Report:

The sponsor is required to notify the FDA of any fatal or life-threatening adverse event
that is unexpected and assessed by the investigator to be possibly related to the use of the
investigational product. An unexpected adverse event is one that is not already described in the
Investigator’s Brochure. Such reports are to be telephoned or faxed to the FDA within
7 calendar days of first learning of the event.

15 Calendar-Day Written Report:

The sponsor is also required to notify the FDA and all participating investigators, in a
written IND Safety Report, of any serious, unexpected AE that is considered possibly related to
the investigational product. An unexpected adverse event is one that is not already described in
the Investigator Brochure.

Written IND Safety Reports should include an Analysis of Similar Events in accordance
with regulation 21 CFR § 312.32. All safety reports previously filed with the IND concerning
similar events should be analyzed. The new report should contain comments on the significance
of the new event in light of the previous, similar reports.

Written IND safety reports with Analysis of Similar Events are to be submitted to the
FDA and all participating investigators within 15 calendar days of first learning of the event.
The FDA prefers these reports on a MedWatch 3500A Form but alternative formats are
acceptable (e.g. summary letter).

b. IND Annual Reports

In accordance with the regulation 21 CFR § 312.32, the sponsor shall within 60 days of
the anniversary date that the IND went into effect submit a brief report of the progress of the
investigation. Please refer to Code of Federal Regulations, 21 CFR § 312.32 for a list of the
elements required for the annual report.

c. Data and Safety Monitoring

Data will be collected by: the principal investigator, co-investigators, and the protocol
coordinator. The protocol coordinator under the supervision of the principal investigator will
report the AEs. The data will be audited by the CPC and Etubics’ CRA.
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11. APPENDIX 1 - SCHEMA

Protocol Version 2.0, 13 April 2010

Pre- Week Week Week Wee Months 6, Off
P treatment 0 34 62 9 9, etc.b Treatment
H&P X X X X X X X
ECOG X X X X X X X
B-HCG X
CBC & diff X X X X X X X
PT/PTT X
Chemistries/LFTS X X X X X X X
Urinalysis X
ANA X X X
Immune Monitoring X X X X X Xe X
Biological Markers X X X X X
MRI/CT Scan X Xd X X
Immunization X X X

Notes: H & P = history & physical examination, ECOG= performance Status of 0 or 1, p-HCG = human
chorionic gonadotrophin pregnancy test, CBC & diff = complete blood count and white blood cell
differential, ANA = antinuclear antibody, MRI/CT = magnetic resonance imaging/computed tomography.

a2 [mmunizations may be performed -1 to +7 days after the specified week. Subsequent immunizations

should be 3 weeks afterwards and keep to the every 3 week interval.

b Follow-up evaluations to be performed every 3 months after the Week 9 visit.
¢ Immune monitoring if there was evidence of an immune response or at the discretion of the immune

monitoring laboratory.
d MRI/CT scan to be requested 1-4 weeks after the third immunization.
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A PHASE I/l STUDY OF ACTIVE IMMUNOTHERAPY WITH AdS [E1-, E2b-|-
CEA(D) VACCINE (ETBX-011) IN PATIENTS WITH ADVANCED OR
METASTATIC MALIGNANCIES EXPRESSING CEA

Principal Investigator: Michael Morse, M.D.
Duke University Medical Center

Agents Used in This Study: AdS5 [El-, E2b-]-CEA(6D) (ETBX-011)

Molecular Therapeutics Program
1



Molecular Therapeutics Program

Names and addresses of key study personnel:

Study Chairman and Principal Investigator

Name: Michael Morse, MD

Address: Duke University Medical Center
Box 3233, Durham, NC 27710

Telephone: (919) 681-3480

Fax: (919) 681-7970

Email: michael.morse(@duke.edu

Protocol Version 2.1, May 14, 2010

Name: Kent Weinhold, PhD
Address: Duke Center for AIDS Research
204 SORF, LaSalle St.
Box 2926
Duke University Medical Center
Durham, NC 27710-2926
Telephone: (919) 684-5572
Fax: (919) 684-4288
Email: kjw@duke.edu

Biostatistician

Name: Donna Niedzwiecki, PhD

Address: Duke University Medical Center
Box 3958, Durham, NC 27710

Telephone: (919) 681-5030

Fax: (919) 691-8028

E-mail: donna.niedzwiecki@duke.edu

Other Applicable Staff

Title: Acting Medical Director

Name: H. Kim Lyerly, MD

Address: Duke Comprehensive Cancer Center,

Duke University Medical Center, Durham, NC
27710

Telephone: (919) 684-5613

Fax: (919) 684-5653

Email: lyerl001(@mc.duke.edu

Pharmacist or Person Responsible for Drug

Accountability

Name: Cheryl Morgan

Address: Morris Pharmacy, Duke University
Medical Center, Trent Drive,
Durham, NC 27710

Telephone: (919) 668-0657

Fax: (919) 668-3895

Email: cheryl. morgan@duke.edu

Other Applicable Staff:
Title: CEO and CSO, Etubics Corporation
Name: Frank R. Jones, Ph.D.
Address: Etubics Corporation
410 West Harrison Street
Seattle, WA 981119
Telephone: 206-838-5110 Ext 101
Fax: 206-838-2978
Email: frj@etubics.com

Other Consultants:

Andy Amalfitano, DO, PhD, Michigan State
University

Elizabeth Gabitzsch, Etubics Corporation
Raj Dua, Ph.D., Etubics Corporation

Diane Lickey, RN, Etubics Coprporation

Molecular Therapeutics Program

2




Molecular Therapeutics Program

Protocol Version 2.1, May 14, 2010

TABLE OF CONTENT

Page Number

1. Protocol Summary ..........cooiuiiriiiiiiiii i, 4
2. Study ObJECtIVES .vetiiiit et 6
3. Background and Significance ...............ccooiiiiiiiiiiiiiii 6
4. Patient Selection ...........couiiiiiiiiiiii 15
5. Pre-Treatment Evaluation ................coooiiiiiiiiiiiii, 19
6. Treatment Plan ... 20
7. Treatment Evaluation ...............ooooiiiiiiiiiiiiiiiiii e, 25
8. Statistical Considerations ............c..coevieiiiiiiiiiiiiiiiieaeneene. 28
9. Patient Withdrawal ........ ... 29
10. Study Conduct and Ethical and Regulatory Considerations ............. 29
T1. REfOreNCES ..ouveneieii e 37
12, APPENAIX .ottt e 43

Molecular Therapeutics Program
3



Molecular Therapeutics Program

Protocol Version 2.1, May 14, 2010

1. PROTOCOL SUMMARY

Title A PHASE I/Ill STUDY OF ACTIVE IMMUNOTHERAPY WITH
Ad5 [E1-, E2b-]-CEA(6D) VACCINE (ETBX-011) IN PATIENTS
WITH ADVANCED OR METASTATIC MALIGNANCIES
EXPRESSING CEA

Objectives a) The primary objective of this protocol is to determine the safety of

immunization with AdS5 [El-, E2B-]-CEA(6D), in patients with
advanced or metastatic CEA-expressing malignancies.

b) The secondary objectives are to evaluate CEA-specific immune
responses to the immunizations and to obtain preliminary data on
clinical response rate.

Major Inclusion/
Exclusion Criteria

Patients with a histologically confirmed diagnosis of metastatic
malignancy who were previously treated with standard therapy known to
have a possible survival benefit or refused such therapy. The tumor must
express CEA as defined by any of the following: immunohistochemical
staining, (at least 50% of the tumor with at least moderate intensity of
staining) , or a tumor known to be universally CEA positive (i.e. colon
and rectal cancer). In addition, only colorectal adenocarcinomas (for
those with colorectal cancer) can be enrolled. Patients will not be treated
until 4 or more weeks after any prior chemotherapy or radiation therapy,
but may be receiving non-cytotoxic targeted therapy (bevacizumab,
cetuximab, trastuzumab, erlotinib, or gefitinib) or hormonal therapy.
They must not have a history of autoimmune disease, serious intercurrent
chronic or acute illness, active hepatitis, serologic evidence for HIV, or
be receiving steroid or immunosuppressive therapy. All patients must be
>21 years old and have an Karnofsky Performance Score of 70% or
higher. Pregnant women and nursing mothers are excluded.

Study Design

Phase /I study with three dosage levels of Ad5 [El-, E2B-]-CEA(6D)

vaccine (phase I component), and the maximally tolerated dose of AdS

[E1-, E2B-]-CEA(6D) vaccine (phase II component). The study drug is

Ad5 [E1-, E2B-]-CEA(6D) given by subcutaneous (SQ) injection every

3 weeks for 3 immunizations. The following procedures will occur:

1) Peripheral blood draw of 90 mL for immune analysis

2) Cohort 1: Three patients will receive Ad5 [E1-, E2B-]-CEA(6D) at a
dose of 1 x 10° particles SQ in 0.5 mL every 3 weeks for
3 immunizations. Assessment of dose-limiting toxicities (DLT) for
dose escalation will be made after all patients in this cohort have had
a study visit at least 3 weeks after receiving their first dose of
vaccine. If there are no DLT, defined as any Grade 2, 3 or 4
immediate hypersensitivity reactions or neurological toxicity, other
Grade 3 or 4 allergic or major organ toxicity, or Grade 4 fever, that
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may possibly be associated with the immunization), then patients may
begin enrolling into cohort 2. If there is 1 DLT, then an additional 3
patients will be enrolled at this dosage level. Assessment of DLT for
dose escalation will be made after the 3 additional patients have had a
study visit at least 3 weeks after receiving their first dose of vaccine.
If none of these latter 3 patients have DLT (i.e., 1 DLT in the 6 total
patients), then patients may begin enrolling into cohort 2. If 2 patients
have DLT at the lowest dosage level, dosing will be de-escalated to
1x10°® particles.

3) Cohort 2: Three patients will receive Ad5 [E1-, E2B-]-CEA(6D) at a
dose of 1x 10" particles SQ in 0.5 mL every 3 weeks for
3 immunizations. Assessment of DLT for dose escalation will be
made after all patients in this cohort have had a study visit at least
3 weeks after receiving their first dose of vaccine. If there are no
DLT, then patients may begin enrolling into cohort 3. If there is 1
DLT then an additional 3 patients will be enrolled at this dosage
level. Assessment of DLT for dose escalation will be made after the 3
additional patients have had a study visit at least 3 weeks after
receiving their first dose of vaccine. If none of these latter 3 patients
have DLT, then patients may begin enrolling into cohort 3.

4) Cohort 3: Six patients will receive Ad5 [El-, E2B-]-CEA(6D) at a
dose of 1x 10" particles SQ in 0.5 mL every 3 weeks for
3 immunizations. Assessment of DLT for proceeding to phase II
enrollment will be made after all patients in this cohort have had a
study visit at least 3 weeks after receiving their first dose of vaccine.
If there is 0 or 1 DLT, then patients may begin enrolling into the
phase II portion of the study.

5) Phase II cohort: An additional 12 patients will receive AdS [EIl-,
E2B-]-CEA(6D) at the maximally tolerated dose every 3 weeks for
3 immunizations.

6) Patients will have 90 mL peripheral blood drawn prior to each
immunization and at Week 9 to determine whether there is an effect
on the immune response at specific time points during the study
and/or after a specific number of immunizations.

7) Time to progression will be measured using CT scans performed as
per standard of care (approximately 3 month intervals).

Risks/toxicities Potential risks associated with the vaccine include anaphylaxis, fever,
skin reaction, autoimmunity (colitis), and hepatic insufficiency.

Number of Patients | Planned: 24 evaluable patients (plus up to 12 replacements); may require
30-42 patients if DLT occur.

Duration of Study | 6 months after the last patient is enrolled; approximately 2 years total

Criteria for Toxicity will be assessed using CTC toxicity criteria. CEA-specific
Evaluation immune response will be measured in the peripheral blood. Time to
recurrence will be determined by RECIST criteria.
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Statistical Analysis | Safety: We will evaluate safety in each cohort at least 3 weeks after the
last patient in the previous cohort has received their first injection. A
dosing scheme will be considered safe if <33% of patients treated at a
dosage level experience DLT (e.g., 0 of 3, <1 of 6, <3 of 12 or <5 of 18
patients). A patient will be considered evaluable for safety if treated with
at least one immunization.

Rate of immune response: We will determine the percentage of patients
with a positive immune response. We define a positive immune response
by ELISpot as described at the 2002 Society of Biologic Therapy
Workshop on “Immunologic Monitoring of Cancer Vaccine Therapy”,
1.e. a T cell response is considered positive if the mean number of spots
in six wells with antigen exceeds the number of spots in six control wells
by 10 and the difference between single values of the six wells
containing antigen and the six control wells is statistically significant at a
level of p < 0.05 using the Student’s t test. Immunogenicity assays will
occur prior to each immunization and at week 12. Immune response will
be assessed at the MTD. An observed immune response in 9 of 18
patients will be considered sufficient evidence of immune response to
justify further investigation. Meeting this criterion establishes that the
immune response rate is at least 33% with approximately 90%
confidence. The magnitude of response will also be described. A patient
will be considered evaluable for immune response if they receive at least
3 immunizations.

2. STUDY OBJECTIVES
a) The primary objective of this protocol is to determine the safety of immunization with
Ad5 [El-, E2B-]-CEA(6D) in patients with advanced or metastatic CEA-expressing
malignancies.
b) The secondary objectives are to evaluate CEA-specific immune response to the
immunizations and obtain preliminary data on response rate.
3. BACKGROUND AND SIGNIFICANCE
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4. PATIENT SELECTION

4.1. Criteria for Patient Eligibility

4.1.1.

4.12:

413,

Histologically confirmed diagnosis of metastatic malignancy due to a tumor
expressing CEA. Because this is a safety and immunogenicity study, patients are
NOT required to have measurable or evaluable disease by Response Evaluation
Criteria in Solid Tumors (RECIST).

The tumor must express CEA as defined by any of the following:
immunohistochemical staining (at least 50% of the tumor with at least moderate
intensity of staining), or a tumor known to be universally CEA positive (i.e.
colon and rectal cancer). In addition, only colorectal patients must be confirmed
as having an adenocarcinomas can be enrolled.

Patients must have received treatment with standard therapy known to have a
possible overall survival benefit.
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For the following common cancers, the following eligibility criteria apply:

e (olorectal cancer: Must have received and progressed through at least one
line of palliative chemotherapy consisting of one of the following regimens:

Palliative chemotherapy for metastatic colorectal cancer with
S-fluorouracil (or capecitabine) and oxaliplatin.

Palliative chemotherapy for metastatic colorectal cancer with
5-fluorouracil (or capecitabine) and irinotecan.

Palliative chemotherapy regimen for metastatic colorectal cancer that
includes bevacizumab.

Colorectal cancer patients currently receiving palliative single-agent
bevacizumab or cetuximab will be eligible for this trial and may
continue these therapies concomitant with study treatment (if they
have been on these single agent therapies for at least 3 months).

e Breast cancer: Must have received and progressed through at least one line of
chemotherapy for metastatic breast cancer consisting of one of the following
regimens:

Palliative anthracycline- or taxane-based chemotherapy

Patients with tumors that over express HER2 (IHC 3+ or FISH+) must
have received and progressed through at least one line of palliative
therapy that combines trastuzumab with chemotherapy.

Breast cancer patients currently receiving palliative endocrine therapy
or single-agent trastuzumab will be eligible for this trial and may
continue these therapies concomitant with study treatment (if they
have been on these single agent therapies for at least 3 months).

Patients who have been treated or offered the options of treatment with
Bevacizumab (option clearly stated in the consent form).

Patients who have been treated or offered the options of treatment with
Lapatinib (option clearly stated in the consent form).

e Lung cancer: Must have received and progressed through chemotherapy for
metastatic disease consisting of one of the following regimens:

Palliative platinum-based (cisplatin or carboplatin) chemotherapy if
the patient has not received chemotherapy previously.

Palliative taxane-based (docetaxel or paclitaxel) or vinorelbine
chemotherapy if the patient has received chemotherapy previously.

Lung cancer patients currently receiving palliative single-agent
erlotinib or gefitinib will be eligible for this trial and may continue
these therapies concomitant with study treatment (if they have been on
these single agent therapies for at least 3 months).

e Pancreatic cancer: Must have received and progressed through chemotherapy
including gemcitabine.
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- Pancreatic cancer patients currently receiving palliative single-agent
erlotinib will be eligible for this trial and may continue this therapy
concomitant with study treatment (if they have been on this single
agent therapy for at least 3 months).

o For other malignancies, if a first line therapy with survival or palliative benefit
exists, it should have been administered and there should have been
progressive disease.

e Patients who have received and progressed through first-line palliative
chemotherapy must be advised regarding second-line therapy before being
enrolled on this investigational study.

4.1.4. Karnofsky performance score of 70% or higher
4.1.5. Estimated life expectancy > 3 months..
4.1.6. Age> 21 years, but <75.

4.1.7. Adequate hematologic function, with WBC > 3000/microliter, hemoglobin
>9¢g/dL (it is acceptable to have had prior transfusion), platelets
>75,000/microliter; PT-INR <1.5, PTT <1.5X ULN

4.1.8.  Adequate renal and hepatic function, with serum creatinine < 1.5 mg/dL, bilirubin
<1.5mg/dL (except for Gilbert’s syndrome which will allow bilirubin
<2.0 mg/dL), ALT and AST < 2.5 x upper limit of normal.

4.1.9. Patients who have received prior CEA-targeted immunotherapy are eligible for
this trial, if this treatment was discontinued at least 3 months prior to enrollment.

4.1.10. Patients who are taking medications that do not have a known history of
immunosuppression are eligible for this trial.

4.1.11. Ability to understand and provide signed informed consent that fulfills
Institutional Review Board’s guidelines.

4.1.12. Ability to return to Duke University Medical Center for adequate follow-up, as
required by this protocol.

4.2. Criteria for Patient Exclusion

4.2.1  Patients with concurrent cytotoxic chemotherapy or radiation therapy should be
excluded. There are no exclusions based on the number of prior chemotherapy,
biologic, hormonal, or experimental regimens. Except for the permitted
concomitant therapies (bevacizumab, cetuximab, trastuzumab, erlotinib, gefitinib,
or hormonal therapy which patients must have been on for at least 3 months at the
time of enrollment if they intend to continue them with the vaccine), there must
be at least 3 months between any prior CEA-targeted immunotherapy and study
treatment and at least 4 weeks between any other prior therapy (including
radiotherapy) and study treatment. Patients must have recovered to grade 1 acute
toxicities from prior treatment.

4.2.2. Patients with a history of or current brain metastases will not be permitted
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Patients with a history of autoimmune disease, such as but not restricted to,
inflammatory bowel disease, systemic lupus erythematosus, ankylosing
spondylitis, scleroderma, or multiple sclerosis. Autoimmune related thyroid
disease and vitiligo are permitted.

Patients with serious intercurrent chronic or acute illness, such as cardiac disease
(NYHA class IIl or IV), hepatic disease, or other illness considered by the
Principal Investigator as unwarranted high risk for investigational drug treatment.

Patients with a medical or psychological impediment to probable compliance with
the protocol should be excluded.

Concurrent (or within the last 5 years) second malignancy other than
non-melanoma skin cancer, cervical carcinoma in situ, controlled superficial
bladder cancer, or other carcinoma in situ that has been treated.

Presence of an active acute or chronic infection including: a urinary tract
infection, HIV (as determined by ELISA and confirmed by Western Blot) or viral
hepatitis (as determined by HBsAg and Hepatitis C serology). Patients with HIV
are excluded based on immuno-suppression, which may render them unable to
respond to the vaccine; patients with chronic hepatitis are excluded because of
concern that hepatitis could be exacerbated by the injections. Patients with active
CMYV disease will be excluded, but CMV seropositive patients will be eligible.

Patients on steroid therapy (or other immuno-suppressives, such as azathioprine
or cyclosporin A) are excluded on the basis of potential immune suppression.
Patients must have had 6 weeks of discontinuation of any steroid therapy (except
that used as pre-medication for chemotherapy or contrast-enhanced studies) prior
to enrollment.

4.2.9. Pregnant and nursing women should be excluded from the protocol since
this research may have unknown and harmful effects on an unborn child or on
young children. If the patient is sexually active, the patient must agree to use a
medically acceptable form of birth control while receiving treatment and for a
period of 4 months following the last vaccination therapy. It is not known whether
the treatment used in this study could affect the sperm and could potentially harm
a child that may be fathered while on this study.

Patients with acute or chronic skin disorders that will interfere with injection into
the skin of the extremities or subsequent assessment of potential skin reactions
will be excluded.

Patients will be allowed warfarin 1mg po qd other than for port prophylaxis.

Patients with metastatic disease which is determined to be resectable will be
excluded.

4.3. Accrual

We expect to accrue a minimum of 24 evaluable patients (plus up to 12 replacements
for patients removed from the study prior to completion of the assigned vaccine
schedule for any reason other than toxicity). The study may require 30-42 patients if
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DLT occur that necessitate re-dosing at a lower dosage levels (see section 6 for a
description of the dose escalation criteria).

4.4 Assignment of study number: Patients will be assigned study numbers in order of their
screening using the following: ETBX-011- 001, 002, 003 etc. including screened patients.

e Assignment of study day: Day 0 is the day of the first immunization. The second
immunization is at Day 21.

5. PRE-TREATMENT EVALUATION

(See also Schema in Appendix 1.) The following pre-treatment evaluations will be completed
within 1 month (+/- 2 weeks) before starting study treatment:

e History and physical exam, to include Karnofsky Performance Score and review of
inclusion and exclusion criteria
e [(-HCG for women with childbearing potential
e Hematological, biochemical and immunological tests:
CBC with differential
PT INR and PTT
Na, K, Cl, CO,, BUN, creatinine, Ca, total protein, albumin, total bilirubin, alkaline
phosphatase, AST, ALT and glucose
Urinalysis
e Infectious Disease
HIV antibody, Hepatitis BsAg, Hepatitis C serology, CMV serology
e Anti Nuclear Antibody (ANA)
e Biological Markers:
Serum will be obtained to measure antibodies to CEA and the neutralizing antibodies to
AdS5 vector, and other available serum markers (e.g., CEA or CA15-3) may be reviewed.
e Archive Sample

20 mL of blood may be drawn during the first clinic visit, when the patient history and
physical exam are conducted, at the discretion of the immune monitoring laboratory, and
serum stored for later analysis of immune responses.
¢ Imaging studies:

CT or MRI scans of the chest, abdomen, brain, and/or pelvis will be requested within 1
month (£2 weeks) before starting study treatment to document the presence and size of
any measurable metastatic disease that might present. CT and MRI are the best currently
available and reproducible methods to measure target lesions selected for response
assessment. Conventional CT and MRI should be performed with cuts of 10 mm or less
in slice thickness contiguously. Spiral CT should be performed. This applies to tumors
in the chest, abdomen, and pelvis.
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6. TREATMENT PLAN

In the phase I component, patients will be enrolled into successive dosage level cohorts
of 3 or 6 patients and monitored for dose-limiting toxicity (DLT).

DLT (based on CTCAE4.0 criteria) is defined as any Grade 2, 3 or 4 immediate
hypersensitivity reactions, Grade 3 or 4 fever that may possibly be associated with the
immunization, Grade >2 autoimmune events except for vitilgo or fever for less than 2 days and
less than <101.5 °F, Grade >2 allergic reactions (grade 2 is defined as generalized urticaria as
defined by version 4 CTC guide), or Grade >3 non-hematologic toxicity.

During dose escalation through the first three patients of cohort 3, there will be a
minimum of 1 week between enrolling successive patients. The first patient will be called to
check on their condition prior to enrolling the second patient since patients can be enrolled after
1 week of initiation of cohort 3. If no DLT have been observed at this point, then further
enrollment can occur in cohort 3 and phase II component without the 1-week waiting period.
Between dosage levels, assessment of DLT for dose escalation will be made after all patients in a
cohort have had a study visit at least 3 weeks after receiving their first dose of vaccine and all the
available safety data and laboratory results have been reviewed by the Principle Investigator. If
DLT occurs in <33% of patients in a given dosage level cohort, progression to the next dosage
level will proceed. If DLT occurs in >33% of patients in a given cohort, the next lower dosage
level will be defined as the maximum tolerated dose (MTD). If DLT occurs in <33% of patients
in the highest dosage level tested, that dosage level will be defined as the MTD. In phase II, 12
additional patients will be enrolled at the MTD. In phase II, if at any time the rate of DLT in
patients enrolled at the MTD (for the phase I and phase II cohorts combined) is >33%, the MTD
will be re-defined as the next lower dosage level, and phase II will proceed with enrollment of
additional patients at this lower dosage level. Additional details of this dose escalation and
de-escalation plan are provided below and in Figures 3A, 3B and Table 3.
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Phase I: Cohort 1: Three patients will receive Ad5 [E1-, E2B-]-CEA(6D) at a dose of 1 x
10° particles in 0.5 mL subcutaneously (SQ) in the same thigh every 3 weeks for
3 immunizations. Immunizations should be separated by 5 cm. Diary card to record any
adverse reactions for 2 days after treatment (24 hours and 48 hours post injection) will be
given to each patient at the first treatment along with a ruler. Patient can fax (# 919-684-
2311) the completed diary form prior to next appointment date. The diary card will be
placed in the patient file and a copy given to the Principal Investigator for his records.
Assessment of DLT for dose escalation will be made after all patients in this cohort have
had a study visit at least 3 weeks after receiving their first dose of vaccine. If there are no
DLT (as defined above), then patients may begin enrolling into cohort 2. If there is 1
DLT then an additional 3 patients will be enrolled at this dosage level. Assessment of
DLT for dose escalation will be made after the 3 additional patients have had a study visit
at least 3 weeks after receiving their first dose of vaccine. If none of these latter 3
patients have DLT, then patients may begin enrolling into cohort 2. If 2 patients have
DLT at this lowest dosage level, dosing will be de-escalated to 1x10® particles. and a new
cohort instituted.

2) Cohort 2: Three patients will receive Ad5 [El-, E2B-]-CEA(6D) at a dose of 1x 10"

3)

4)

particles in 0.5 mL SQ in the same thigh every 3 weeks for 3 immunizations.
Immunizations site should be separated by 5 cm. Assessment of DLT for dose escalation
will be made after all patients in this cohort have had a study visit at least 3 weeks after
receiving their first dose of vaccine. If there are no DLT, then patients may begin
enrolling into cohort 3. If there is 1 DLT then an additional 3 patients will be enrolled at
this dosage level. Assessment of DLT for dose escalation will be made after the 3
additional patients have had a study visit at least 3 weeks after receiving their first dose of
vaccine. If none of these latter 3 patients have DLT, then patients may begin enrolling
into cohort 3. If 2 patients have DLT at this dosage level, the dosage level in cohort 1
will be considered the MTD. If only 3 patients were enrolled in cohort 1, an additional 3
patients will be enrolled at that dosage before proceeding to phase II.

Cohort 3: Six patients will receive Ad5 [El-, E2B-]-CEA(6D) at a dose of 1 x 10"
particles in 0.5 mL SQ in the same thigh every 3 weeks for 3 immunizations.
Immunizations site should be separated by 5 cm. Assessment of DLT for proceeding to
phase II enrollment will be made after all patients in this cohort have had a study visit at
least 3 weeks after receiving their first dose of vaccine. If there is 0 or 1 DLT, then this
dosage level will be considered the MTD and patients may begin enrolling into the phase
IT portion of the study. If 2 patients have DLT at this dosage level, the dosage level in
cohort 2 will be considered the MTD. If only 3 patients were enrolled in cohort 2, an
additional 3 patients will be enrolled at that dosage before proceeding to phase II.

Phase II cohort: After the MTD is established, an additional 12 patients will receive AdS
[E1-, E2B-]-CEA(6D) at the MTD every 3 weeks for 3 immunizations.

Note: if during accrual of patients in the phase II cohort, DLT occurs at a sufficient rate
such that the rate of DLT amongst the total number of patients (those treated at MTD in
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phase I and those in phase II) is >33%, then phase II will be restarted at the dosage level
which is one level below the prior MTD.

Patients will have 90 mL peripheral blood drawn prior to each immunization and
approximately 3 weeks after the third immunization (Week 9) to determine whether there
is an effect on the immune response at specific time points during the study and/or after a
specific number of immunizations.

Time to progression will be measured using CT scans performed at approximately
3 month intervals (based on clinical standard of care).

For all patients, if scheduling conflicts arise, the scheduled 3-week interval between
immunizations may be modified so that the interval between immunizations is between
20 and 28 days (3 weeks -1 day to 3 weeks +7 days). If the second and/or third
immunization is delayed, the subsequent immunizations should occur no earlier than
20 days after the previous immunization.

The following safety events will trigger a temporary suspension of study vaccinations:

a) If>33% of patients in the phase II cohort experience DLT at dosage level 1 (i.e.,1 x
10° particles)

b) If one or more patients develop a Grade 4 allergic reaction without a clear
attributable cause, other than study vaccine

c) Death not attributed to disease.

Assessment of these halting rules is a review of cumulative events for all study
participants, and should not be confused with reasons for delaying or terminating the
immunization schedule of any individual patient.

The Scientific Monitoring Subcommittee of the Cancer Protocol Committee (CPC) will
fully review all available safety data, consult with the principal investigator, medical
monitor and the FDA as needed, before determining if resuming vaccinations is
appropriate. If it is determined that study vaccinations can resume, the halting rules will
apply to each subsequent event that meets the criteria described above.

Vaccinations may also be suspended for safety concerns other than those described above
if, in the judgment of the principal investigator or sponsor, participant safety is
threatened.

Study Stopping Rules

- Death possibly related to the study agent.
- Two patients having a Grade 4 toxicity event that is possibly/probably related to
the study agent.
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Figure 3A
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Figure 3B.
Phase Il cohort
| N=12 Eé-:;r(y . Complete accrual
(monitor DLT rate for phase | 0
and phase Il cohorts at this
dose level combined)
DLT > 33% at any point
(see table)
v v
If phase Il is If phase Il is If phase Il is
at dosage at dosage at dosage
level 3 level 2 level 1
Restart phase I Restart phase I Stop and
at dosage at dosage Re-evaluate
level 2 level 1 study

Table 3. Calculation of rates of DLT during patient accrual in phase I and phase 11

# evaluable | ) , , 4,5,6 78,9 10,11,12 | 13,1415 | 16,17,18
for toxicity

# with DLT
to be 233%
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6.2. Pharmaceutical Information

6.1.1 Dosage and Administration

Patients will receive Ad5 [E1-, E2B-]-CEA(6D) at a dose of 1 x 10°, or 1 x 10",
particles subcutaneously (SQ) in 0.5 mL of a buffered saline solution every 3
weeks for 3 immunizations and patients who receive 1x10'" VP will receive
Ad5[E1-, E2b-]-CEA(6D) in 0.5 mL of ARM formulation buffer SQ every 3
weeks for 3 immunizations.

6.1.2 How Supplied

ETBX-011 will be provided in a frozen state in a 2ml vial with a fill volume of
0.5 ml of extractable vaccine which contains 1X10'' total virus particles. The
volume of injection for 1x10'" virus particles is 0.5 mL. The lower doses will be
produced by dilution in 0.9% saline using the following directions. The product
should be stored at </=-20°C until used.

Instructions for dose preparation:
A detailed description of dose preparation is described in the study IPHP and
clinic SOP.

1. To administer 1x10e9 virus particles by subcutaneous injection:

Perform 2 serial dilutions of vialed vaccine as follows:

Draw 4.5 mL of sterile saline into a syringe. Using a second syringe, withdraw 0.5
mL of previously thawed ETBX-011 from the supplied vial. Remove the needle
from syringe containing the 4.5 mL saline, and inject the 0.5 mL of ETBX-011 from
the second syringe into the syringe containing saline. Mix. This new solution has a
concentration 2 x 10" vp/ml.

Use a new sterile syringe with a needle and repeat above procedure. Withdraw 4.5
mL of sterile saline. In the second syringe withdraw 0.5 mL from the syringe
containing 2 x 10"’ vp/ml. Remove the needle from the syringe containing the 4.5
mL saline, and inject the 0.5 mL of 2 x 10'®vp/mL from the second syringe.

Place a new needle on the 10-mL syringe (Syringe C from Step 9 above) and mix
the two solutions. This solution now has a concentration 2 x 10° vp/mL (1 x 10° vp
per 0.5 mL).

Label a new 1-mL sterile syringe ETBX-011, 1 x 10° vp and withdraw 0.5 mL from
the syringe containing 2 x 10° vp/mL. This prepared vaccine (ETBX-011, 1 x 10°
vp) can be kept at room temperature for four hours prior to administering to the
patient.

2. To administer 1x10e10 virus particles by subcutaneous injection:

Draw 4.5 mL of sterile saline into a syringe. Using a second syringe, withdraw 0.5
mL of previously thawed ETBX-011 from the supplied vial. Remove the needle
from syringe containing the 4.5 mL saline, and inject the 0.5 mL of ETBX-011 from
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the second syringe into the syringe containing saline. Mix. This new solution has a
concentration 2 x 10"’ vp/ml.

Label a new 1-mL sterile syringe ETBX-011, 1 x 10" vp and withdraw 0.5 mL from
the syringe containing 2 x 10" vp/mL. This prepared vaccine (ETBX-011, 1 x 10"
vp) can be kept at room temperature for four hours prior to administering to the
patient.

3. To administer 1x10el1 virus particles by subcutaneous injection:
Withdraw 0.5mL of contents from vial and administer each subject without any
further manipulation.

6.1.3 Disposal of Unused Vaccine

Unless other arrangements are agreed in writing, all unused vaccine should be
delivered to Dr. Joe Balint, at Etubics Corporation for disposal at or before the completion of the
clinical study.

7. TREATMENT EVALUATION

7.1. Short-Term Evaluation During and After Active Immunotherapy

On vaccine administration days, blood will be drawn before administration. Evaluations
will also be conducted for patients who discontinue from the study if they have received any
treatment. The investigator will determine the degree of evaluation based on the patient's
condition and/or reason for discontinuation from the study.

7.1.1 General Evaluations (each visit for immunization)

General evaluations include medical history, Karnofsky performance status, and
complete physical examination with weight. Any other treatments, medications,
biologics, or blood products that the patient is receiving or has received since the
last visit will be recorded. Patients will remain in the clinic for approximately
30 minutes following receipt of vaccine to monitor for any adverse reactions. Local
and systemic reactogenicity after each dose of vaccine will be assessed daily for 3
days (on the day of immunization and 2 days thereafter) using diary cards to report
symptoms and a ruler to measure local reactogenicity.

7.1.2 Hematological and Biochemical Assessment

Blood chemistry and hematology, including CBC with differential, Na, K, Cl, CO,,
BUN, creatinine, Ca, total protein, albumin, total bilirubin, alkaline phosphatase,
AST, ALT and glucose will be drawn at Week 0,3,6,9, at discontinuation of
treatment (if treatment is discontinued early), and as clinically indicated.

7.1.3 Biological Markers
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Serum (5ml) to measure antibodies to CEA and the Ad5 vector will be obtained at
Week 0, approximately 3 weeks after the last immunization (approximately
Week 12), and every 3 months thereafter.

7.1.4 Immunological Assessment

Peripheral blood (90mL) will be drawn prior to each immunization and
approximately 3 weeks after the last immunization to determine whether there is an
effect on the immune response at specific time points during the study and/or after a
specific number of immunizations. Peripheral blood mononuclear cells (PBMC)
will be assayed for T cell responses to CEA using ELISPOT at all time points, plus
proliferation assays, multi-parameter flow cytometric analysis, and cytoxicity
assays, if possible and at the discretion of the investigator. Serum will be archived
from each blood draw for evaluating antibody levels.

7.1.5: Ad5 neutralizing Ab assessment

Serum will be sent to Etubics for Ad5 neutralizing level determination

7.2. Long-Term Follow-Up

Patients will be requested to continue long-term follow-up at Duke University
Medical Center every 3 months for 1 year, while on the study (i.e., have not
progressed or been removed from the study for other reasons). At each visit, a
medical history and physical exam and labs (Blood chemistry and hematology,
including CBC with differential, Na, K, Cl, CO,, BUN, creatinine, Ca, total protein,
albumin, total bilirubin, alkaline phosphatase, AST, ALT and glucose) will be
drawn.

At each visit, 40-90 mL of peripheral blood for immune analysis may be drawn, if
there was previous evidence of an immune response or at the discretion of the
investigator.

7.3. Management of Intercurrent Events

7.3.1 Concomitant Medications

Patients will be removed from the protocol treatment if they initiate concomitant
chemotherapeutic agents, corticosteroids, or other immunosuppressive agents, or
other forms of immunotherapy. After meeting the inclusion criteria, all other
medications deemed appropriate for the patient, by the investigator, may be
administered to the patient. All medications and changes in medication during
treatment will be recorded. Hormonal therapy and bisphosphonates may be
continued in breast cancer patients if they have been stable on the agents for at least
1 month prior to enrollment.

7.3.2 Adverse Events

7.3.2.1 Toxicity will be graded according to the NCI Common Terminology Criteria
for Adverse Events (CTCAE) version 4.0 (which can be downloaded from
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the CTEP web site (http://ctep.cancer.gov).) Dose-limiting toxicity (DLT) is
defined in section 6.

Possible side effects from immunization may include local effects (pain,
tenderness, rednesss or swelling), systemic effects (malaise, fatigue, myalgia,
arthralgia, headache, nausea, vomiting, chills or fever), and allergic reactions
such as hives, rash or anaphylactic reactions. Induction of auto-immunity,
manifest as arthritis, serositis, nephritis, thyroiditis, colitis, neutropenia, etc.,
is theoretically possible, but has not been observed in our prior CEA vaccine
studies.  Also, liver function test abnormalities and liver failure are
theoretically possible.

7.3.3 Treatment of Toxicity

For acute allergic reactions, use of diphenhydramine 25-50 mg IV, corticosteroids
(Solumedrol 100 mg), and epinephrine (1:1000, 0.3-1 mL sq) should be considered.
These medications are available in the clinical setting where the vaccine will be
administered. For auto-immunity, corticosteroids (prednisone 0.5-1 mg/kg/d)
should be considered. Clinical assessment of other targets, such as thyroid,
arthritis, urticaria, or proteinuria, for auto-immunity and serum sickness like
antigen-antibody complex disease, will also be performed as indicated.

7.3.4 Active Immunotherapy will be Discontinued for:

7.3.4.1 Life-threatening anaphylactic reactions related to active immunotherapy

7.3.4.2 Dose-limiting toxicity related to active immunotherapy
7.3.4.3 Disease progression (by RECIST criteria). Patients will be offered

referral to a medical oncologist at Duke University Medical Center for
discussion of other treatment options, and for continued medical care.

7.3.4.3.1 Disease progression prior to completing the 3 study
immunizations: In the event that a patient undergoes reimaging studies
prior to the completion of their 3 study immunizations and is found to
have disease progression, they will be permitted to continue on the study
as long as the progression has been 50% or less by RECIST criteria.

If a patient is removed from the study prior to completion of the assigned vaccine
schedule for any reason other than toxicity, that patient will be replaced, in order to
obtain data to help determine the toxicity of the immunizations. We will allow up to 3
replacements per cohort (Phase I, Dose levels 1 and 2; Phase II, MTD).

8. STATISTICAL CONSIDERATIONS

8.1. Safety:

We will evaluate safety continuously in a cohort. We will make our overall assessment
of whether to escalate to the next dose level at least 3 weeks after the last patient in the previous
cohort has received their first injection. This decision will be made by the medical monitor and
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the Principle Investigator. A note will be generated following the assessment decision and filed
in study binder. A dosage level will be considered safe if <33% patients treated at a dose level
experience dose-limiting toxicity (i.e., 0 of 3, <1 of 6, <3 of 12, or <5 of 18 patients). Dose-
limiting toxicity is defined in section 6. Safety will be evaluated in 3 or 6 patients at each dosage
level in phase I.  Safety will continue to be monitored among additional patients treated at the
MTD in phase II. A patient will be considered evaluable for safety if treated with at least one
immunization. DLTs will be observed through 9 weeks to accommodate safety evaluation of all
3 product doses.

8.2. Rate of Immune Response:

Immune responses against CEA will be evaluated from the peripheral blood of
patients from among the following studies at the discretion of the Principle Investigator
(ELISpot, cytokine flow cytometry, and antibody responses). We will determine the
percentage of patients with a positive immune response. We define a positive immune response
by ELISpot as described at the 2002 Society of Biologic Therapy Workshop on “Immunologic
Monitoring of Cancer Vaccine Therapy”, i.e. a T cell response is considered positive if the
mean number of spots adjusted for background in six wells with antigen exceeds the number of
spots in six control wells by 10 and the difference between single values of the six wells
containing antigen and the six control wells is statistically significant at a level of p < 0.05 using
the Student’s t test. Immunogenicity assays will occur prior to each immunization and at week
12. Immune response will be assessed among the 18 patients treated at the MTD (12 in phase I
and 12 in Phase II). The therapy will be considered of further interest if 9 of 18 patients treated
at the MTD dose exhibit an immune response as defined above. Meeting this criterion
establishes that the immune response rate is at least 33% with approximately 90% confidence.
At significance level 0.1 there is 82% power to test the null hypothesis that the immune response
rate is < 0.33 versus the alternative that the immune response rate is =2 0.58. The magnitude of
response will also be described. A patient will be considered evaluable for immune response if
they receive at least 3 immunizations.

8.3. Determination of Clinical Response

Among patients with measurable/evaluable disease, response determination will be made
according to the RECIST criteria:

Complete Response (CR): Disappearance of target lesion, confirmed at 4
weeks

Partial Response (PR): 30% decrease in longest dimension of target lesion,
confirmed at 4 weeks

Stable Disease (SD): Neither PR nor PD

Progressive Disease (PD): 20% increase in longest dimension of target lesion;
no CR, PR, or SD documented before increased
disease.

The exact binomial confidence interval for the proportion of subjects with a clinical
response of CR or PR will be calculated.
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9. PATIENT WITHDRAWAL

Patients may be removed from the study for the following reasons:
e Dose-limiting toxicity, as defined in section 6.

e Patient voluntarily decides to withdraw.

e Patient non-compliance with the study protocol.

e Intercurrent disease which in the opinion of the patient’s treating physician would
affect the ability of the patient to continue on the clinical study.

In the event of withdrawal due to toxicity, a patient will be requested to have safety
evaluations performed as per the protocol for a one year duration post treatment. This may
include having up to 90 mL of blood drawn for immunologic testing..

10. STUDY CONDUCT AND ETHICAL AND REGULATORY CONSIDERATIONS

10.1. Departure from the Protocol

There should be no departure from the protocol if at all possible. If an emergency occurs
that requires departure from this protocol, the investigator or other physician in attendance in
such an emergency will, if circumstances and time permit, contact the principal investigator
(Dr. Michael Morse) or in his absence, Dr. H. Kim Lyerly, immediately by telephone
(Page operator 919 684-8111). Such contacts with the principal investigator will be made to
permit a decision as to whether or not the patient will be continued on the study. Such
departures need to be clearly documented and reported to the IRB and the sponsor (Etubics) by
the principal investigator.

10.2. Informed Consent

In accordance with guidelines in the Federal Register, Vol. 48, No. 17, 1982, pp. 8951-2,
all patients are required to sign a statement of informed consent. This phase I/Il study involves
research that presents risk, but holds the prospect of direct benefit to the individual patient
(46.405-45 Code of the Federal Regulations part 46). The investigator will report to the IRB and
the sponsor (Etubics) will report to FDA changes in the research protocol and all unanticipated
problems involving risks to human patients and others, and no changes will be made in the
research activity without IRB approval.

10.3. Institutional Review

This study must be approved by the Institutional Review Board (IRB). IRB approval of
the protocol and the informed consent form for this study must be given in writing. The IRB
must also approve any significant changes to the protocol as well as a change of principal
investigator. Records of all study review and approval documents must be kept on file by the
investigator and are subject to FDA inspection during or after completion of the study. Adverse
events must be reported to the IRB. The IRB will receive notification of the completion of the
study and final report within three months of study completion or termination. The investigator
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must maintain an accurate and complete record of all submissions made to the IRB, including a
list of all reports and documents submitted.

10.4. Documentation and Monitoring

Data will be collected for all patients. Accurate completion of the computer data forms
for all patients is the responsibility of the investigator.

10.4.1 Case Report Forms

Case Report Forms (CRFs) are used to record study data and are an integral part of the
study and subsequent reports. Therefore, all reports must be legible and complete. All forms
should be filled out using a black ballpoint pen. Errors should be lined out but not obliterated
and the correction inserted, initialed, and dated by the principal investigator, co-investigators,
study coordinator, or data manager. A Case Report Form must be completed and signed by the
principal investigator for each patient enrolled, including those removed from the study for any
reason. The reason for removal must be noted on the Final Report Form by the investigator for
each patient. Case Report Forms must be kept current to reflect patient status at each phase
during the course of the study. Patients are not to be identified on case report forms by name;
appropriate coded identification and patient initials must be used. The investigator must keep a
separate log of patient names and addresses. This log is subject to FDA inspection. Because of
the potential for errors, inaccuracies, and illegibility in transcribing data onto case report forms,
originals of laboratory and other test results must be kept on file with patient's case report form
or clinical chart. Case report forms and copies of test results must be available at all times for
inspection by the FDA.

10.4.2 Maintenance of Study Documentation

The following will be maintained:
a. Case Report Forms - which must be kept legible, accurate, and up-to-date.

b. Patient Files/Signed Informed Consent - which substantiates the data entered
on the case report forms for all required test and evaluation procedures and
verifies that the patient has signed an informed consent to enter the study.

c. Patient Exclusion Record - which should reflect the reason any patient was
screened and found ineligible for the study.

d. Monitoring Log - listing dates of monitor visits.

e. Regulatory Documents - including protocol, investigator brochure, FDA Form
1572, CVs, IRB correspondence, IRB approval/renewals and IRB approved
consent form.

f. Adverse Experience Report Form - which should explain any serious or
unexpected adverse experiences.

All study documentation pertaining to the conduct of the study must be kept on file by the
investigator for a period of 2 years following the date a marketing application is approved for the
drug for the indication for which it is being investigated; or, if no application is to be filed or if
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the application is not approved for such indication, until 2 years after the investigation is
discontinued and FDA is notified. The sponsor will notify the investigator if a marketing
application is approved or if the investigation is discontinued and the FDA notified.

10.5. Monitoring of the Protocol

Protocol data and safety will be monitored by the Scientific Monitoring Subcommittee of
the Cancer Protocol Committee (CPC) with the following plan:

1.

Purpose: This is a phase I/II clinical study with more than minimal risk and as such
will be monitored for the occurrence of a greater frequency of AEs.

Monitoring: Up to 24 patients will be enrolled. The principal investigator will
continuously monitor the study. The principal investigator will review the data and
safety of the study after the enrollment of three patients in cohort 1, after enrollment
of three patients in cohort 2, and after enrollment of six patients in cohort 3. Formal,
independent monitoring by CPC will occur after enrollment of the three patients in
cohort 1 and again after enrollment of three patients in cohort 2; then a scientific
progress review will occur yearly, assuming a result of “satisfactory” on the initial
review. The exceptions are as follows: If more than one patient experiences a Grade
4 or greater allergic reaction, the principal investigator will request a monitoring
review by CPC. If at any time, more than 50% of patients experience a Grade 3 or 4
major organ toxicity, we will request a monitoring review by CPC.

Description of Monitoring: Adverse event reports will be reviewed with tabulation of
all Grade 2, 3 or 4 toxicity.

Toxicity: see section 7.3.2 of the protocol.

Reporting Adverse Events: An adverse experience is any adverse change from the
study patient's baseline (pre-treatment) condition, including any clinical or laboratory
test abnormality that occurs during the course of the proposed clinical study after
treatment has started. All adverse experiences that are classified as serious as
described in section 10.7 of the protocol should be reported to the sponsor (Etubics)
by telephone or fax within 24 hours, and reported in writing to the sponsor (etubics)
within 72 hours. All study-related deaths should be reported to the IRB within 24
hours; all other serious adverse experiences should be reported to the IRB within 5
business days. All deaths, whether considered study-related or not, must also be
reported immediately to the principal investigator, with a copy of the autopsy report
and the death certificate. All adverse experiences will be recorded on the Adverse
Experience Case Report Form. This report form should include severity, duration,
outcome, and the investigator's judgment as to the relationship of the adverse
experience to treatment.

Reporting of Pregnancy: If a participant becomes pregnant during the study, treatment
will be discontinued (i.e., no additional dose of study vaccine will be given) and the
participant will be encouraged to continue to have regularly scheduled follow-up
visits and evaluations. The occurrence of pregnancy, and the outcome of any
pregnancy, in a subject treated with study vaccine, must be reported to the sponsor
(Etubics), and to the IRB.
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10.6. CTCAE Term (AE description) and Grade:

The descriptions and grading scales found in the revised NCI Common Terminology
Criteria for Adverse Events (CTCAE) version 4.0 will be utilized for AE reporting. All
appropriate treatment areas should have access to a copy of the CTCAE version 4.0. A copy of
the CTCAE version 4.0 can be downloaded from the CTEP web site (http://ctep.cancer.gov).
The CTCAE displays Grades 1 through 5 with unique clinical descriptions of severity for each
AE based on the following guideline:

Grade 1 Mild AE

Grade 2 Moderate AE

Grade 3 Severe AE

Grade 4 Life-threatening or disabling AE
Grade 5 Death related to AE

10.7. Serious Adverse Event Reporting

Events are classified as SERIOUS if they meet any of the following criteria [per the US
Code of Federal Regulations (CFR) 21 CFR 312.32 and the recommendations of the
International Conference on Harmonization (ICH)]:

An SAE is any sign, symptom or medical condition that emerges during the study or
during a post-study follow-up period that 1) was not present at the start of the study and is not a
chronic condition that is part of the patient’s medical history, OR 2) was present at the start of
the study or as part of the patient’s medical history but worsened in severity and/or frequency
during study participation, AND that meets any of the following regulatory serious criteria:

e any death

e any life-threatening event, i.e., an event that places the patient, in the view of the
investigator, at immediate risk of death from the event as it occurred (does not
include an event that, had it occurred in a more severe form, might have caused
death)

e any event that requires or prolongs in-patient hospitalization

e any event that results in persistent or significant disability/incapacity

e any congenital anomaly/birth defect diagnosed in a child of a patient who
participated in this study and received investigational drug

e other medically important events that in the opinion of the investigator may
jeopardize the patient or may require intervention to prevent one of the other
outcomes listed in the definition above (e.g. allergic bronchospasm requiring
intensive treatment in an emergency room, convulsions occurring at home that do
not require in-patient hospitalization, any blood dyscrasias, or the development of
drug dependency or drug abuse).

Procedures for adverse event reporting

1. PInotified by medical staff of a SAE
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PI: Michael Morse, MD

Address: Duke University Medical Center
Seeley Mudd Building

Box 3233, Durham, NC 27710
Telephone: 1-919-681-3480

Fax: 1-919-681-7970

Pager 1-919-970-5626

Email: michael.morse@duke.edu

2. Pl calls sponsor to report an unexpected SAE associated with the use of the drug

Sponsor: Carol Jones, Vice President of Administration

Address: 410 West Harrison Street, Suite 100, Seattle, WA 981119
Telephone: 206-838-5110 ext. 102

Cell: 1-206-818-2985

Fax: 1-206-838-2978

Email: cj@etubics.com

3. Carol Jones reports the SAE to one of the following in this order:

A. Chief Scientific Officer: Frank Jones, PhD
Address: 410 West Harrison Street, Suite 100, Seattle, WA 98119
Telephone: 206-838-5110 ext. 101
Cell: 206-818-2857
Fax: 206-838-2978
Email: frj@etubics.com
B. Laboratory Manager: Joseph Balint, PhD
Address: 410 West Harrison Street, Suite 100, Seattle, WA 98119
Telephone: 206-838-5110 ext. 107
Fax: 206-838-2978
Email: joe@etubics.com
C. Vice President Research: Elizabeth S. Gabitzsch
Address: 410 West Harrison Street, Suite 100, Seattle, WA 98119
Telephone: 206-838-5110 ext. 103
Cell: 970-402-2598
Fax: 206-838-2978
Email: beth@etubics.com

4. Contacted person in three (3) above notifies the FDA on MedWatch 3200A form.
a. Ifthe SAE results in death or is life-threatening, report the SAE to the FDA within 7 days
b. All other SAEs must be reported to FDA within 15 days

5. Ifthe SAE requires input from a physician then the Acting Medical Director is consulted:

H. Kim Lyerly, MD
Telephone: (919) 684-5613

Fax: (919) 684-5653
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Email: lyerl001@mc.duke.edu

All SAE reports will be recorded on the Duke IRB Adverse Event Reporting form and
will be reviewed and signed by the Principal Investigator. Only adverse events that are deemed
to be serious, unexpected and related or possibly related to the research must be reported to the
IRB (this is in accordance with Duke’s IRB reporting policy). All reportable events will be
forwarded to the IRB via campus mail or fax:

IRB: Duke Medical Center Institutional Review Board:
Hock Plaza, 4th floor
2424 Erwin Road
Box 2991
Durham, NC 27705
Fax: 919-668-5125

In accordance with FDA regulations and ICH guidelines, investigators will be notified of the
occurrence of new, serious, unexpected adverse events associated with the use of the study
medication (i.e. there is a reasonable possibility that the adverse event may have been caused by
the drug) within 15 calendar days via a written report. It is the responsibility of the investigator
to promptly inform the relevant Institutional Review Board (IRB) of these new adverse
events/risks to patients, in accordance with 21 CFR 312.66. It is also the responsibility of the
investigator and the sponsor (Etubics) in conducting gene transfer research to promptly inform
the NIH Office of Biotechnology Activities (OBA) and relevant Scientific Review Board of
these new adverse events/risks to patients, in accordance with NIH Guidelines for Research
Involving Recombinant DNA Molecules, in particular Appendix M. It is the responsibility of the
sponsor (Etubics) to report these serious adverse events to the FDA. The SAE report will be
forwarded to the FDA after recording the event data via the FDA MedWatch form 3500A.

MedWatch 3500A Reporting Guidelines:

In addition to completing appropriate patient demographic and suspect medication
information, the report should include the following information within the Event Description
(section 5) of the MedWatch 3500A form:

Treatment regimen (dosing frequency, combination therapy)

Protocol description (and number, if assigned)
Description of event, severity, treatment, and outcome, if known
Supportive laboratory results and diagnostics

Investigator’s assessment of the relationship of the adverse event to each investigational
product and suspect medication

Follow-up information:
Additional information may be added to a previously submitted report by any of the

following methods:
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e Adding to the original MedWatch 3500A report and submitting it as follow-up

e Adding supplemental summary information and submitting it as follow-up with the
original MedWatch 3500A form

e Summarizing new information and faxing it with a cover letter including patient
identifiers (i.e. D.O.B., initials, patient number), protocol description and number, if
assigned, suspect drug, brief adverse event description, and notation that additional or
follow-up information is being submitted (The patient identifiers are important so that
the new information is added to the correct initial report.)

10.8. Assessing Causality:

Investigators are required to assess whether there is a reasonable possibility that study
medications caused or contributed to an adverse event. The following general guidance may be
used.

Yes: if the temporal relationship of the clinical event to study drug administration makes a
causal relationship possible, and other drugs, therapeutic interventions or underlying
conditions do not provide a sufficient explanation for the observed event.

No: if the temporal relationship of the clinical event to study drug administration makes a
causal relationship unlikely, or other drugs, therapeutic interventions or underlying
conditions provide a sufficient explanation for the observed event.

10.9. Safety Reporting Requirements for IND Holders
In accordance with 21 CFR 212.32, sponsor-investigators of studies conducted under an
IND must comply with following safety reporting requirements:

a. Expedited IND Safety Reports:

7 Calendar-Day Telephone or Fax Report:

The sponsor is required to notify the FDA of any fatal or life-threatening adverse event
that is unexpected and assessed by the investigator to be possibly related to the use of the
investigational product. An unexpected adverse event is one that is not already described in the
Investigator’s Brochure. Such reports are to be telephoned or faxed to the FDA within
7 calendar days of first learning of the event.

15 Calendar-Day Written Report:

The sponsor is also required to notify the FDA and all participating investigators, in a
written IND Safety Report, of any serious, unexpected AE that is considered possibly related to
the investigational product. An unexpected adverse event is one that is not already described in
the Investigator Brochure.

Written IND Safety Reports should include an Analysis of Similar Events in accordance
with regulation 21 CFR § 312.32. All safety reports previously filed with the IND concerning
similar events should be analyzed. The new report should contain comments on the significance
of the new event in light of the previous, similar reports.
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Written IND safety reports with Analysis of Similar Events are to be submitted to the
FDA and all participating investigators within 15 calendar days of first learning of the event.
The FDA prefers these reports on a MedWatch 3500A Form but alternative formats are
acceptable (e.g. summary letter).

b. IND Annual Reports

In accordance with the regulation 21 CFR § 312.32, the sponsor shall within 60 days of
the anniversary date that the IND went into effect submit a brief report of the progress of the
investigation. Please refer to Code of Federal Regulations, 21 CFR § 312.32 for a list of the
elements required for the annual report.

c. Data and Safety Monitoring

Data will be collected by: the principal investigator, co-investigators, and the protocol
coordinator. The protocol coordinator under the supervision of the principal investigator will
report the AEs. The data will be audited by the CPC and Etubics’ CRA.
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11. APPENDIX 1 - SCHEMA

Protocol Version 2.1, May 14, 2010

Procedure / Test Pre- ) Weaek Wegzk Wegzk Week Months c6 Off
treatment 0 3 6 9 9, etc. Treatment

H&P X X X X X X X

Karnofsky Status X X X X X X X

B-HCG X

CBC & diff X X X X X X X

PT/PTT X

Chemistries/LFTS X X X X X X X

Urinalysis X

ANA X X X

HIV X

Immune Monitoring X X X X X X X

Biological Markers X X X X X

MRI/CT Scan X X° X X

Immunization X X X

Notes: H & P = history & physical examination, Karnofsky = performance score of 70% or higher, B-HCG
= human chorionic gonadotrophin pregnancy test, CBC & diff = complete blood count and white blood
cell differential, ANA = antinuclear antibody, HIV = human immunodeficiency virus antibodyMRI/CT =
magnetic resonance imaging/computed tomography.

® CEA and or other biological markers and with tumor that are universally CEA positive testing for
biomarkers will be performed at the discretion of Pl

® Immunizations may be performed -1 to +7 days after the specified week. Subsequent immunizations

should be 3 weeks afterwards and keep to the every 3 week interval.

° Follow-up evaluations to be performed every 3 months after the Week 9 visit.
¢ Immune monitoring if there was evidence of an immune response or at the discretion of the immune
monitoring laboratory.

® MRI/CT scan to be requested 1-4 weeks after the third immunization.
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1. PROTOCOL SUMMARY

Title A PHASE /Il STUDY OF ACTIVE IMMUNOTHERAPY WITH
Ad5 [E1-, E2b-]-CEA(6D) VACCINE (ETBX-011) IN PATIENTS
WITH ADVANCED OR METASTATIC MALIGNANCIES
EXPRESSING CEA

Objectives a) The primary objective of this protocol is to determine the safety of

immunization with AdS5 [El-, E2B-]-CEA(6D), in patients with
advanced or metastatic CEA-expressing malignancies.

b) The secondary objectives are to evaluate CEA-specific immune
responses to the immunizations and to obtain preliminary data on
clinical response rate.

Major Inclusion/
Exclusion Criteria

Patients with a histologically confirmed diagnosis of metastatic
malignancy who were previously treated with standard therapy known to
have a possible survival benefit or refused such therapy. The tumor must
express CEA as defined by immunohistochemical staining (at least 50%
of the tumor with at least moderate intensity of staining) or a tumor
known to be universally CEA positive (i.e. colon and rectal cancer). If
colorectal cancer, pathologic or clinical confirmation of adenocarcinoma
is required. Patients will not be treated until 4 or more weeks after any
prior chemotherapy or radiation therapy, but may be receiving non-
cytotoxic targeted therapy (bevacizumab, cetuximab, trastuzumab,
erlotinib, or gefitinib) or hormonal therapy. They must not have a
history of autoimmune disease, serious intercurrent chronic or acute
illness, active hepatitis, serologic evidence for HIV, or be receiving
steroid or immunosuppressive therapy. All patients must be >21 years
old and have a Karnofsky Performance Score of 70% or higher.
Pregnant women and nursing mothers are excluded.

Study Design

Phase I/IT study with three dosage levels of Ad5 [E1-, E2B-]-CEA(6D)

vaccine (phase I component), and the Maximally Tolerated Dose (MTD)

of Ad5 [El-, E2B-]-CEA(6D) vaccine (phase II component). The study

drug is AdS5 [E1-, E2B-]-CEA(6D) given by subcutaneous (SQ) injection

every 3 weeks for 3 immunizations. The following procedures will

occur:

1) Peripheral blood draw (90 mL) for immune analysis.

2) Cohort 1: Three patients will receive AdS [E1-, E2B-]-CEA(6D) at a
dose of 1 x 10° particles SQ in 0.5 mL every 3 weeks for
3 immunizations. Assessment of dose-limiting toxicities (DLT) for
dose escalation will be made after all patients in this cohort have had
a study visit at least 3 weeks after receiving their first dose of
vaccine. If there are no DLT, defined as any Grade 2, 3 or 4
immediate hypersensitivity reactions, Grade 3 or 4 fever that may
possibly be associated with the immunization, Grade >2 autoimmune
events except for vitiligo or fever for less than 2 days and less than
101.5 °F, Grade >2 allergic reactions (grade 2 is defined as
generalized urticaria as defined by NCI Common Terminology
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Criteria for Adverse Events (CTCAE version 4.0), or Grade >3 non-
hematologic toxicity, then patients may begin enrolling into cohort 2.
If there is 1 DLT, then an additional 3 patients will be enrolled at this
dosage level. Assessment of DLT for dose escalation will be made
after the 3 additional patients have had a study visit at least 3 weeks
after receiving their first dose of vaccine. If none of these latter 3
patients have DLT (i.e.,, 1 DLT in the 6 total patients), then patients
may begin enrolling into cohort 2. If 2 patients have DLT at the
lowest dosage level, dosing will be de-escalated to 1x10® particles.

3) Cohort 2: Three patients will receive Ad5 [E1-, E2B-]-CEA(6D) at a
dose of 1x 10! particles SQ in 0.5 mL every 3 weeks for
3 immunizations. Assessment of DLT for dose escalation will be
made after all patients in this cohort have had a study visit at least
3 weeks after receiving their first dose of vaccine. If there are no
DLT, then patients may begin enrolling into cohort 3. If there is 1
DLT then an additional 3 patients will be enrolled at this dosage
level. Assessment of DLT for dose escalation will be made after the 3
additional patients have had a study visit at least 3 weeks after
receiving their first dose of vaccine. If none of these latter 3 patients
have DLT, then patients may begin enrolling into cohort 3.

4) Cohort 3: Six patients will receive AdS [El-, E2B-]-CEA(6D) at a
dose of 1x 10" particles SQ in 0.5 mL every 3 weeks for
3 immunizations. Assessment of DLT for proceeding to phase II
enrollment will be made after all patients in this cohort have had a
study visit at least 3 weeks after receiving their first dose of vaccine.
If there is 0 or 1 DLT, then patients may begin enrolling into the
phase II portion of the study.

5) Phase II Cohort: An additional 12 patients will receive AdS5 [El-,
E2B-]-CEA(6D) at the MTD every 3 weeks for 3 immunizations.

6) Patients will have 90 mL peripheral blood drawn prior to each
immunization and at week 9 to determine whether there is an effect
on the immune response at specific time points during the study
and/or after a specific number of immunizations.

7) Time to progression will be measured using MRI/CT scans
performed as per standard of care (approximately 3 month intervals).

Risks/Toxicities

Potential risks associated with the vaccine include anaphylaxis, fever,
skin reaction, autoimmunity (colitis), and hepatic insufficiency.

Number of Patients

Planned: 24 evaluable patients (plus up to 12 replacements); may require
30-42 patients if DLT occur.

Duration of Study

6 months after the last patient is enrolled; approximately 2 years total.

Criteria for

Toxicity will be assessed using CTCAE version 4.0. CEA-specific

Evaluation immune response will be measured in the peripheral blood. Time to
recurrence will be determined by RECIST criteria.
Statistical Analysis | Safety: We will evaluate safety in each cohort at least 3 weeks after the

last patient in the previous cohort has received their first injection. A
dosing scheme will be considered safe if <33% of patients treated at a
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dosage level experience DLT (e.g., 0 of 3, <1 of 6, <3 of 12 or <5 of 18
patients). A patient will be considered evaluable for safety if treated with
at least one immunization.

Rate of immune response: We will determine the percentage of patients
with a positive immune response. We define a positive immune response
by ELISpot as described at the 2002 Society of Biologic Therapy
Workshop on “Immunologic Monitoring of Cancer Vaccine Therapy”,
1.e. a T cell response is considered positive if the mean number of spots
in six wells with antigen exceeds the number of spots in six control wells
by 10 and the difference between single values of the six wells
containing antigen and the six control wells is statistically significant at a
level of p < 0.05 using the Student’s t test. Immunogenicity assays will
occur prior to each immunization and at week 9. Immune response will
be assessed at the MTD. An observed immune response in 9 of 18
patients will be considered sufficient evidence of immune response to
justify further investigation. Meeting this criterion establishes that the
immune response rate is at least 33% with approximately 90%
confidence. The magnitude of response will also be described. A patient
will be considered evaluable for immune response if they receive at least
3 immunizations.

2. STUDY OBJECTIVES

a) The primary objective of this protocol i1s to determine the safety of immunization with
Ad5 [El-, E2B-]-CEA(6D) in patients with advanced or metastatic CEA-expressing
malignancies.

b) The secondary objectives are to evaluate CEA-specific immune response to the
immunizations and obtain preliminary data on response rate.

3. BACKGROUND AND SIGNIFICANCE
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4. PATIENT SELECTION

4.1. Ciriteria for Patient Eligibility

4.1.1.

Histologically confirmed diagnosis of malignancy expressing CEA. Because this

is a safety and immunogenicity study, patients are NOT required to have

measurable or evaluable disease by Response Evaluation Criteria in Solid Tumors

(RECIST).

For all tumor types other than colorectal, the tumor must express CEA as defined

by immunohistochemical staining (at least 50% of the tumor with at least

moderate intensity of staining) or a tumor known to be universally CEA positive

(i.e. colon and rectal cancer). If colorectal cancer then, pathologic or clinical

confirmation of adenocarcinoma is required.

Patients must have received treatment with standard therapy known to have a

possible overall survival benefit.

For the following common cancers, the following eligibility criteria apply:

e Colorectal cancer: Must have received and progressed through at least one
line of palliative chemotherapy consisting of one of the following regimens:

- Palliative chemotherapy for metastatic colorectal cancer with
S-fluorouracil (or capecitabine) and oxaliplatin.

- Palliative chemotherapy for metastatic colorectal cancer with
S-fluorouracil (or capecitabine) and irinotecan.

- Palliative chemotherapy regimen for metastatic colorectal cancer that
includes bevacizumab.

- Colorectal cancer patients currently receiving palliative single-agent
bevacizumab or cetuximab will be eligible for this trial and may
continue these therapies concomitant with study treatment (if they
have been on these single agent therapies for at least 3 months).

e Breast cancer: Must have received and progressed through at least one line of
chemotherapy for metastatic breast cancer consisting of one of the following
regimens:

- Palliative anthracycline- or taxane-based chemotherapy

- Patients with tumors that over express HER2 (IHC 3+ or FISH+) must
have received and progressed through at least one line of palliative
therapy that combines trastuzumab with chemotherapy.

- Breast cancer patients currently receiving palliative endocrine therapy
or single-agent trastuzumab will be eligible for this trial and may
continue these therapies concomitant with study treatment (if they
have been on these single agent therapies for at least 3 months).

- Patients who have been treated or offered the options of treatment with
Bevacizumab (option clearly stated in the consent form).

- Patients who have been treated or offered the options of treatment with
Lapatinib (option clearly stated in the consent form).

e Lung cancer: Must have received and progressed through chemotherapy for
metastatic disease consisting of one of the following regimens:

- Palliative platinum-based (cisplatin or carboplatin) chemotherapy if
the patient has not received chemotherapy previously.
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4.1.4.
4.1.5.
4.1.6.
4.1.7.

4.1.9.

4.1.10.

4.1.11.

4.1.12.

- Palliative taxane-based (docetaxel or paclitaxel) or vinorelbine
chemotherapy if the patient has received chemotherapy previously.

- Lung cancer patients currently receiving palliative single-agent
erlotinib or gefitinib will be eligible for this trial and may continue
these therapies concomitant with study treatment (if they have been on
these single agent therapies for at least 3 months).

e Pancreatic cancer: Must have received and progressed through chemotherapy
including gemcitabine.

- Pancreatic cancer patients currently receiving palliative single-agent
erlotinib will be eligible for this trial and may continue this therapy
concomitant with study treatment (if they have been on this single
agent therapy for at least 3 months).

e For other malignancies, if a first line therapy with survival or palliative benefit
exists, it should have been administered and there should have been
progressive disease.

o Patients who have received and progressed through first-line palliative
chemotherapy must be advised regarding second-line therapy before being
enrolled on this investigational study.

Karnofsky performance score of 70% or higher

Estimated life expectancy > 3 months

Age > 21 years, but <75

Adequate hematologic function, with WBC > 3000/microliter, hemoglobin

>9g/dL (it is acceptable to have had prior transfusion), platelets

> 75,000/microliter; PT-INR <1.5, PTT <1.5X ULN

Adequate renal and hepatic function, with serum creatinine < 1.5 mg/dL, bilirubin

<1.5mg/dL (except for Gilbert’s syndrome which will allow bilirubin

<2.0 mg/dL), ALT and AST < 2.5 x upper limit of normal.

Patients who have received prior CEA-targeted immunotherapy are eligible for

this trial, if this treatment was discontinued at least 3 months prior to enrollment.

Patients who are taking medications that do not have a known history of

immunosupression are eligible for this trial.

Ability to understand and provide signed informed consent that fulfills

Institutional Review Board’s guidelines.

Ability to return to the clinical site for adequate follow-up, as required by this

protocol.

4.2. Criteria for Patient Exclusion

4.2.1

Patients with concurrent cytotoxic chemotherapy or radiation therapy should be
excluded. There are no exclusions based on the number of prior chemotherapy,
biologic, hormonal, or experimental regimens. Except for the permitted
concomitant therapies (bevacizumab, cetuximab, trastuzumab, erlotinib, gefitinib,
or hormonal therapy which patients must have been on for at least 3 months at the
time of enrollment if they intend to continue them with the vaccine), there must
be at least 3 months between any prior CEA-targeted immunotherapy and study
treatment and at least 4 weeks between any other prior therapy (including
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4.2.2.
4.2.3.

4.2.4.

4.2.5.

4.2.6.

4.2.7.

4.2.8.

4.2.9.

4.2.10.

4.2.11.
4.2.11.

radiotherapy) and study treatment. Patients must have recovered to grade 1 acute
toxicities from prior treatment.

Patients with a history of or current brain metastases will not be permitted.
Patients with a history of autoimmune disease, such as but not restricted to,
inflammatory bowel disease, systemic lupus erythematosus, ankylosing
spondylitis, scleroderma, or multiple sclerosis. Autoimmune related thyroid
disease and vitiligo are permitted.

Patients with serious intercurrent chronic or acute illness, such as cardiac disease
(NYHA class III or IV), hepatic disease, or other illness considered by the
Principal Investigator as unwarranted high risk for investigational drug treatment.
Patients with a medical or psychological impediment to probable compliance with
the protocol should be excluded.

Concurrent (or within the last 5 years) second malignancy other than
non-melanoma skin cancer, cervical carcinoma in situ, controlled superficial
bladder cancer, or other carcinoma in situ that has been treated.

Presence of an active acute or chronic infection including: a urinary tract
infection, HIV (as determined by ELISA and confirmed by Western Blot).
Patients with HIV are excluded based on immuno-suppression, which may render
them unable to respond to the vaccine; patients with chronic hepatitis are
excluded because of concern that hepatitis could be exacerbated by the injections.
Patients on steroid therapy (or other immuno-suppressives, such as azathioprine
or cyclosporin A) are excluded on the basis of potential immune suppression.
Patients must have had 6 weeks of discontinuation of any steroid therapy (except
that used as pre-medication for chemotherapy or contrast-enhanced studies) prior
to enrollment.

Pregnant and nursing women should be excluded from the protocol since this
research may have unknown and harmful effects on an unborn child or on young
children. If the patient is sexually active, the patient must agree to use a
medically acceptable form of birth control while receiving treatment and for a
period of 4 months following the last vaccination therapy. It is not known whether
the treatment used in this study could affect the sperm and could potentially harm
a child that may be fathered while on this study.

Patients with acute or chronic skin disorders that will interfere with injection into
the skin of the extremities or subsequent assessment of potential skin reactions
will be excluded.

Patients will be allowed warfarin 1mg po qd other than for port prophylaxis.
Patients with metastatic disease which is determined to be resectable will be
excluded.

4.3. Accrual
We expect to accrue a minimum of 24 evaluable patients (plus up to 12 replacements
for patients removed from the study prior to completion of the assigned vaccine
schedule for any reason other than toxicity). The study may require 30-42 patients if
DLT occur that necessitate re-dosing at a lower dosage levels (Refer to Protocol
Section 6 for a description of the dose escalation criteria).
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4.4

Assignment of study number

Patients will be assigned study numbers in order of their screening using the following:

ETBX-011- 001, 002, 003 etc. including screened patients.

e Assignment of study day: Day 0 is the day of the first immunization. The second
immunization is at Day 21.

5. PRE-TREATMENT EVALUATION

The following pre-treatment evaluations will be completed within 1 month (+/- 2 weeks)

before starting study treatment: (Refer to Appendix 1 - Schema)

History and physical exam, to include Karnofsky Performance Score and review of
inclusion and exclusion criteria
B-HCG for women with childbearing potential
Hematological and Biochemical Tests:
o CBC with differential
o PT,INR and PTT
o Na, K, Cl, CO2, BUN, creatinine, Ca, total protein, albumin, total bilirubin,
alkaline phosphatase, AST, ALT and glucose
Urinalysis
HIV Antibody
Anti Nuclear Antibody (ANA)
Biological Markers:
o Serum will be obtained to measure antibodies to CEA and the neutralizing
antibodies to Ad5 vector and sent to Etubics Corporation for determination.
Other available serum markers (e.g., CEA or CA15-3) will be reviewed if determined
and available.
e
Immunologic Evaluation/Archive Sample:
o Blood should be drawn during the first clinic visit for immunologic evaluation
and/or archiving. .
Imaging Studies:
o Brain CT scan or MRI is required within 6 weeks of starting study treatment.
o Available CT scans or MRI of the chest, abdomen, and/or pelvis will be reviewed.
Imaging studies within 6 weeks of starting study treatment is preferred, but is not
required.

6. TREATMENT PLAN

In the phase I component, patients will be enrolled into successive dosage level cohorts

of 3 or 6 patients and monitored for dose-limiting toxicity (DLT).

DLT (Based on NCI CTCAE version 4.0) is defined as any Grade 2, 3 or 4 immediate

hypersensitivity reactions, Grade 3 or 4 fever that may possibly be associated with the
immunization, Grade >2 autoimmune events except for vitiligo or fever for less than 2 days and
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less than 101.5 °F, Grade >2 allergic reactions (grade 2 is defined as generalized urticaria as
defined by CTCAE version 4.0), or Grade >3 non-hematologic toxicity.

During dose escalation through the first three patients of cohort 3, there will be a
minimum of 1 week between enrolling successive patients. The first patient will be called to
check on their condition prior to enrolling the second patient since patients can be enrolled after
1 week of initiation of cohort 3. If no DLT have been observed at this point, then further
enrollment can occur in cohort 3 and phase II component without the 1-week waiting period.
Between dosage levels, assessment of DLT for dose escalation will be made after all patients in a
cohort have had a study visit at least 3 weeks after receiving their first dose of vaccine and all the
available safety data and laboratory results have been reviewed. If DLT occurs in <33% of
patients in a given dosage level cohort, progression to the next dosage level will proceed. If
DLT occurs in >33% of patients in a given cohort, the next lower dosage level will be defined as
the maximum tolerated dose (MTD). If DLT occurs in <33% of patients in the highest dosage
level tested, that dosage level will be defined as the MTD. In phase II, 12 additional patients will
be enrolled at the MTD. In phase II, if at any time the rate of DLT in patients enrolled at the
MTD (for the phase I and phase II cohorts combined) is >33%, the MTD will be re-defined as
the next lower dosage level, and phase II will proceed with enrollment of additional patients at
this lower dosage level. Additional details of this dose escalation and de-escalation plan are
provided below and in Figures 3A, 3B and Table 3.

1) Phase I: Cohort 1: Three patients will receive Ad5 [E1-, E2B-]-CEA(6D) at a dose of 1 x
10° particles in 0.5 mL subcutaneously (SQ) in the same thigh every 3 weeks for
3 immunizations. Immunizations should be separated by 5 cm. A diary card will be
given to each subject at the first treatment along with a ruler to record any adverse
reactions for 2 days after treatment (24 hours and 48 hours post injection). The diary card
will be placed in the study file. Assessment of DLT for dose escalation will be made
after all patients in this cohort have had a study visit at least 3 weeks after receiving their
first dose of vaccine. If there are no DLT (as defined above), then patients may begin
enrolling into cohort 2. If there is 1 DLT then an additional 3 patients will be enrolled at
this dosage level. Assessment of DLT for dose escalation will be made after the 3
additional patients have had a study visit at least 3 weeks after receiving their first dose of
vaccine. If none of these latter 3 patients have DLT, then patients may begin enrolling
into cohort 2. If 2 patients have DLT at this lowest dosage level, dosing will be de-
escalated to 1x10°® particles and a new cohort of 3 patients instituted.

2) Cohort 2: Three patients will receive AdS [El-, E2B-]-CEA(6D) at a dose of 1x 10!
particles in 0.5 mL SQ in the same thigh every 3 weeks for 3 immunizations.
Immunizations site should be separated by 5 cm. A diary card will be given to each
subject at the first treatment along with a ruler to record any adverse reactions for 2 days
after treatment (24 hours and 48 hours post injection). The diary card will be placed in
the study file. Assessment of DLT for dose escalation will be made after all patients in
this cohort have had a study visit at least 3 weeks after receiving their first dose of
vaccine. If there are no DLT, then patients may begin enrolling into cohort 3. If there is
1 DLT then an additional 3 patients will be enrolled at this dosage level. Assessment of
DLT for dose escalation will be made after the 3 additional patients have had a study visit
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3)

4)

5)

6)

7)

8)

at least 3 weeks after receiving their first dose of vaccine. If none of these latter 3
patients have DLT, then patients may begin enrolling into cohort 3. If 2 patients have
DLT at this dosage level, the dosage level in cohort 1 will be considered the MTD. If
only 3 patients were enrolled in cohort 1, an additional 3 patients will be enrolled at that
dosage before proceeding to phase II.

Cohort 3: Six patients will receive Ad5 [El-, E2B-]-CEA(6D) at a dose of 1x 10!
particles in 0.5 mL SQ in the same thigh every 3 weeks for 3 immunizations.
Immunizations site should be separated by 5 cm. A diary card will be given to each
subject at the first treatment along with a ruler to record any adverse reactions for 2 days
after treatment (24 hours and 48 hours post injection). The diary card will be placed in
the study file. Assessment of DLT for proceeding to phase II enrollment will be made
after all patients in this cohort have had a study visit at least 3 weeks after receiving their
first dose of vaccine. If there is 0 or 1 DLT, then this dosage level will be considered the
MTD and patients may begin enrolling into the phase II portion of the study. If 2 patients
have DLT at this dosage level, the dosage level in cohort 2 will be considered the MTD.
If only 3 patients were enrolled in cohort 2, an additional 3 patients will be enrolled at
that dosage before proceeding to phase II.

Phase II cohort: After the MTD is established, an additional 12 patients will receive Ad5
[E1-, E2B-]-CEA(6D) at the MTD every 3 weeks for 3 immunizations.

Note: if during accrual of patients in the phase II cohort, DLT occurs at a sufficient rate
such that the rate of DLT amongst the total number of patients (those treated at MTD in
phase I and those in phase II) is >33%, then phase II will be restarted at the dosage level
which is one level below the prior MTD.

Patients will have 90 mL peripheral blood drawn prior to each immunization and
approximately 3 weeks after the third immunization (Week 9) to determine whether there
is an effect on the immune response at specific time points during the study and/or after a
specific number of immunizations.

Time to progression will be measured using CT scans performed at approximately
3 month intervals (based on clinical standard of care).

For all patients, if scheduling conflicts arise, the scheduled 3-week interval between
immunizations may be modified so that the interval between immunizations is between
20 and 28 days (3 weeks -1 day to 3 weeks +7 days). If the second and/or third
immunization is delayed, the subsequent immunizations should occur no earlier than
20 days after the previous immunization.

The following safety events will trigger a temporary suspension of study vaccinations:

a) If>33% of patients in the phase Il cohort experience DLT at dosage level 1 (i.e.,1 x
10° particles)
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b) If one or more patients develop a Grade 4 allergic reaction without a clear
attributable cause, other than study vaccine
c) Death not attributed to disease.

Assessment of these halting rules is a review of cumulative events for all study
participants, and should not be confused with reasons for delaying or terminating the
immunization schedule of any individual patient.

Etubics Corporation will fully review all available safety data, consult with the principal
investigator, medical monitor and the FDA as needed, before determining if resuming
vaccinations is appropriate. If it is determined that study vaccinations can resume, the
halting rules will apply to each subsequent event that meets the criteria described above.
Vaccinations may also be suspended for safety concerns other than those described above
if, in the judgment of the principal investigator or sponsor, participant safety is
threatened.

6.1. Study Stopping Rules
- Death possibly related to the study agent.
- Two patients having a Grade 4 toxicity event that is possibly/probably related to
the study agent.
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Figure 3A.

Etubics Corporation
Confidential Page 21 of 41




Protocol Amendment 2.1, August 31, 2010

Figure 3B.

Table 3. Calculation of rates of DLT during patient accrual in phase I and phase 11

# evaluable

- 1,2,3 4,5,6 7,8,9 10,11,12 13,14,15 16,17,18
for toxicity
# with DLT
to be >233% ! 2 3 4 : 6

Etubics Corporation
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6.2. Pharmaceutical Information
6.1.1 Dosage and Administration
Patients will receive Ad5 [El-, E2B-]-CEA(6D) at a dose of 1 x 10%, or 1 x 10'%, or
1x10" virus particles (vp) per immunization ain 0.5 mL of sterile saline SQ every 3 weeks for
3 immunizations.

6.1.2 How Supplied

ETBX-011 will be provided in a frozen state in a 2ml vial with a fill volume of 0.5 ml of
extractable vaccine which contains 1X10'!' total virus particles. The volume of injection for
1x10"! virus particles is 0.5 mL. The lower doses will be produced by dilution in 0.9% saline
using the following directions. The product should be stored at </=—-20°C until used.

Instructions for dose preparation:
Cohort 1: To administer 1x10e9 virus particles by subcutaneous injection, perform 2 serial
dilutions of vialed vaccine as follows:
1. Draw 4.5 mL of sterile saline into a syringe.
2. Using a second syringe, withdraw 0.5 mL of previously thawed ETBX-011 from the supplied
vial.
3. Remove the needle from syringe containing the 4.5 mL saline, and inject the 0.5 mL of
ETBX-011 from the second syringe into the syringe containing saline.
Mix. This new solution has a concentration 2 x 10'° vp/ml.
Use a new sterile syringe with a needle and repeat above procedure.
Withdraw 4.5 mL of sterile saline.
In the second syringe withdraw 0.5 mL from the syringe containing 2 x 10'° vp/ml.
Remove the needle from the syringe containing the 4.5 mL saline, and inject the 0.5 mL of 2
x 10'%p/mL from the second syringe.
9. Place a new needle on the 10-mL syringe from Step 8 above and mix the two solutions.
This solution now has a concentration 2 x 10° vp/mL (1 x 10° vp per 0.5 mL).
10. Label a new 1-mL sterile syringe ETBX-011, 1 x 10° vp and withdraw 0.5 mL from the
syringe containing 2 x 10° vp/mL. This prepared vaccine (ETBX-011, 1 x 10° vp) can be
kept at room temperature for four hours prior to administering to the patient.

i AN o

Cohort 2: To administer 1x10e10 virus particles by subcutaneous injection:
1. Draw 4.5 mL of sterile saline into a syringe.
Using a second syringe, withdraw 0.5 mL of previously thawed ETBX-011 from the supplied
vial.
3. Remove the needle from syringe containing the 4.5 mL saline, and inject the 0.5 mL of
ETBX-011 from the second syringe into the syringe containing saline.
4. Mix. This new solution has a concentration 2 x 10! vp/ml.
Label a new 1-mL sterile syringe ETBX-011, 1 x 10'°vp and withdraw 0.5 mL from the
syringe containing 2 x 10' vp/mL. This prepared vaccine (ETBX-011, 1 x 10!° vp) can be
kept at room temperature for four hours prior to administering to the patient.

b

Cohort 3: To administer 1x10el1 virus particles by subcutaneous injection:
1. Withdraw 0.5mL of contents from a previously thawed ETBX-011 from the supplied vial
and administer to each subject without any further manipulation.
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6.1.3 Disposal of Unused Vaccine

Unless other arrangements are agreed in writing, all unused vaccine should be delivered
to Dr. Joe Balint, at Etubics Corporation for disposal at or before the completion of the clinical
study.

7. TREATMENT EVALUATION

7.1. Short-Term Evaluation During and After Active Immunotherapy
On vaccine administration days, blood will be drawn before administration. Evaluations
will also be conducted for patients who discontinue from the study if they have received any
treatment. The investigator will determine the degree of evaluation based on the patient's
condition and/or reason for discontinuation from the study.

7.1.1 General Evaluations

Weeks 0, 3, 6 (Immunization Visits):

General evaluations include medical history, Karnofsky performance status , and
complete physical examination with weight by the attending physician. Any other
treatments, medications, biologics, or blood products that the patient is receiving or has
received since the last visit will be recorded. Patients will remain in the clinic for
approximately 30 minutes following receipt of vaccine to monitor for any adverse
reactions. Local and systemic reactogenicity after each dose of vaccine will be assessed
daily for 3 days (on the day of immunization and 2 days thereafter) using diary cards to
report symptoms and a ruler to measure local reactogenicity.

Week 9:
General evaluations include medical history, Karnofsky performance status, and
complete physical examination with weight by attending physician. Any other
treatments, medications, biologics, or blood products that the patient is receiving or has
received since the last visit will be recorded. Immunization injection sites will be
assessed.

7.1.2 Hematological and Biochemical Assessment

Weeks 0, 3, 6 (Immunization Visits):

Blood will be drawn to perform chemistry and hematology, including CBC with
differential, Na, K, CI, CO,, BUN, creatinine, Ca, total protein, albumin, total bilirubin,
alkaline phosphatase, AST, ALT and glucose.

Week 9:

Blood will be drawn to perform chemistry and hematology, including CBC with
differential, Na, K, Cl, CO>, BUN, creatinine, Ca, total protein, albumin, total bilirubin,
alkaline phosphatase, AST, ALT, glucose and ANA.

7.1.3 Biological Markers
Weeks 0 and 9:

Etubics Corporation
Confidential Page 24 of 41



Protocol Amendment 2.1, August 31, 2010

7.2.

7.3.

Serum (5ml) to measure antibodies to CEA and the Ad5 vector will be obtained and send
to Etubics Corporation for determination. Biomarkers (e.g., CEA or CA15-3) will be
reviewed if determined and available.

7.1.4 Immunological Assessment

Weeks 0, 3, 6, and 9:

Peripheral blood (90mL) will be drawn prior to each immunization and approximately 3
weeks after the last immunization to determine whether there is an effect on the immune
response at specific time points during the study and/or after a specific number of
immunizations. Peripheral blood mononuclear cells (PBMC) will be assayed for T cell
responses to CEA using ELISPOT at all time points, plus proliferation assays, multi-
parameter flow cytometric analysis, and cytoxicity assays, if possible and at the
discretion of the investigator. Serum from each blood draw will be archived and sent to
Etubics Corporation for Ad5 neutralizing level determination.

Long-Term Follow-Up

Patients will be requested to continue long-term follow-up every 3 months for 1 year,
while on the study (i.e., have not progressed or been removed from the study for other
reasons). At each visit, a medical history and physical exam and the following lab tests
will be performed: blood chemistry and hematology, including CBC with differential, Na,
K, Cl, CO2, BUN, creatinine, Ca, total protein, albumin, total bilirubin, alkaline
phosphatase, AST, ALT and glucose. At each visit, peripheral blood (40-90 mL) should
be drawn for immune analysis if there is previous evidence of an immune response or at
the discretion of the investigator.

Management of Intercurrent Events

7.3.1 Concomitant Medications

Patients will be removed from the protocol treatment if they initiate concomitant
chemotherapeutic agents, corticosteroids, or other immunosuppressive agents, or other
forms of immunotherapy. After meeting the inclusion criteria, all other medications
deemed appropriate for the patient, by the investigator, may be administered to the
patient. All medications and changes in medication during treatment will be recorded.
Hormonal therapy and bisphosphonates may be continued in breast cancer patients if they
have been stable on the agents for at least 1 month prior to enrollment.

7.3.2 Adverse Events
7.3.2.1 Toxicity will be graded according to the NCI Common Terminology Criteria
for Adverse Events (CTCAE) version 4.0 (which can be downloaded from
the CTEP web site (http://ctep.cancer.gov).) DLT is defined in Protocol
Section 6.
7.3.2.2 Possible side effects from immunization may include local effects (pain,
tenderness, rednesss or swelling), systemic effects (malaise, fatigue, myalgia,
arthralgia, headache, nausea, vomiting, chills or fever), and allergic reactions
such as hives, rash or anaphylactic reactions. Induction of auto-immunity,
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manifest as arthritis, serositis, nephritis, thyroiditis, colitis, neutropenia, etc.,
is theoretically possible, but has not been observed in our prior CEA vaccine
studies. Also, liver function test abnormalities and liver failure are
theoretically possible.

7.3.3 Treatment of Toxicity

For acute allergic reactions, use of diphenhydramine 25-50 mg IV, corticosteroids
(Solumedrol 100 mg), and epinephrine (1:1000, 0.3-1 mL sq) should be considered.
These medications are available in the clinical setting where the vaccine will be
administered. For auto-immunity, corticosteroids (prednisone 0.5-1 mg/kg/d) should be
considered. Clinical assessment of other targets, such as thyroid, arthritis, urticaria, or
proteinuria, for auto-immunity and serum sickness like antigen-antibody complex
disease, will also be performed as indicated.

7.3.4 Active Immunotherapy will be Discontinued for:
7.3.4.1 Life-threatening anaphylactic reactions related to active immunotherapy
7.3.4.2 DLT related to active immunotherapy
7.3.4.3 Disease progression (by RECIST criteria). Patients will be offered
referral to a medical oncologist for discussion of other treatment options,
and for continued medical care.
7.3.4.3.1 Disease progression prior to completing the 3 study
immunizations:
In the event that a patient undergoes reimaging studies prior to the
completion of their 3 study immunizations and is found to have
disease progression, they will be permitted to continue on the study
as long as the progression has been 50% or less by RECIST
criteria.

If a patient is removed from the study prior to completion of the assigned vaccine
schedule for any reason other than toxicity, that patient will be replaced, in order to
obtain data to help determine the toxicity of the immunizations. We will allow up to 3
replacements per cohort (Phase I, Dose levels 1 and 2; Phase II, MTD).

8. STATISTICAL CONSIDERATIONS
8.1. Safety

We will evaluate safety continuously in a cohort. We will make our overall assessment
of whether to escalate to the next dose level at least 3 weeks after the last patient in the previous
cohort has received their first injection. This decision will be made by the medical monitor and
the Principal Investigator. A note will be generated following the assessment decision and filed
in study binder. A dosage level will be considered safe if <33% patients treated at a dose level
experience DLT (i.e., 0 of 3, <1 of 6, <3 of 12, or <5 of 18 patients). DLT is defined in Protocol
Section 6. Safety will be evaluated in 3 or 6 patients at each dosage level in phase I. Safety will
continue to be monitored among additional patients treated at the MTD in phase II. A patient
will be considered evaluable for safety if treated with at least one immunization. DLTs will be
observed through 9 weeks to accommodate safety evaluation of all 3 product doses.
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8.2. Rate of Immune Response

Immune responses against CEA will be evaluated from the peripheral blood of patients
from among the following studies at the discretion of the Principal Investigator (ELISpot,
cytokine flow cytometry, and antibody responses). We will determine the percentage of patients
with a positive immune response. We define a positive immune response by ELISpot as
described at the 2002 Society of Biologic Therapy Workshop on “Immunologic Monitoring of
Cancer Vaccine Therapy”, i.e. a T cell response is considered positive if the mean number of
spots adjusted for background in six wells with antigen exceeds the number of spots in six
control wells by 10 and the difference between single values of the six wells containing antigen
and the six control wells is statistically significant at a level of p < 0.05 using the Student’s t test.
Immunogenicity assays will occur prior to each immunization and at week 12. Immune response
will be assessed among the 18 patients treated at the MTD (12 in phase I and 12 in Phase II).
The therapy will be considered of further interest if 9 of 18 patients treated at the MTD dose
exhibit an immune response as defined above. Meeting this criterion establishes that the immune
response rate is at least 33% with approximately 90% confidence. At significance level 0.1 there
is 82% power to test the null hypothesis that the immune response rate is < 0.33 versus the
alternative that the immune response rate is >0.58. The magnitude of response will also be
described. A patient will be considered evaluable for immune response if they receive at least 3
immunizations.

8.3. Determination of Clinical Response
Among patients with measurable/evaluable disease, response determination will be made
according to the RECIST criteria:

Complete Response (CR): Disappearance of target lesion, confirmed at 4
weeks

Partial Response (PR): 30% decrease in longest dimension of target lesion,
confirmed at 4 weeks

Stable Disease (SD): Neither PR nor PD

Progressive Disease (PD): 20% increase in longest dimension of target lesion;
no CR, PR, or SD documented before increased
disease.

The exact binomial confidence interval for the proportion of subjects with a clinical
response of CR or PR will be calculated.

9. PATIENT WITHDRAWAL

Patients may be removed from the study for the following reasons:

e DLT as defined in Protocol Section 6.

e Patient voluntarily decides to withdraw.

e Patient non-compliance with the study protocol.

e Intercurrent disease which in the opinion of the patient’s treating physician would

affect the ability of the patient to continue on the clinical study.

In the event of withdrawal due to toxicity, a patient will be requested to have safety
evaluations performed as per the protocol for a one year duration post treatment. This may
include having up to 90 mL of blood drawn for immunologic testing.
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10. STUDY CONDUCT AND ETHICAL AND REGULATORY CONSIDERATIONS

10.1. Departure from the Protocol

There should be no departure from the protocol if at all possible. If an emergency occurs
that requires departure from this protocol, the investigator or other physician in attendance in
such an emergency will, if circumstances and time permit, contact the principal investigator, or
in his absence, Dr. H. Kim Lyerly, Acting Medical Director, immediately by telephone (919)
684-8111 (paging operator). Such contacts with the principal investigator will be made to permit
a decision as to whether or not the patient will be continued on the study. Such departures need
to be clearly documented and reported to the Institutional Review Board (IRB) and the Etubics
Corporation by the principal investigator.

10.2. Informed Consent

In accordance with guidelines in the Federal Register, Vol. 48, No. 17, 1982, pp. 8951-2,
all patients are required to sign a statement of informed consent. This phase I/II study involves
research that presents risk, but holds the prospect of direct benefit to the individual patient
(46.405-45 Code of the Federal Regulations part 46). The investigator will report to the IRB and
Etubics Corporation will report to FDA changes in the research protocol and all unanticipated
problems involving risks to human patients and others, and no changes will be made in the
research activity without IRB approval.

10.3. Institutional Review

This study must be approved by the site’s IRB. IRB approval of the protocol and the
informed consent form for this study must be given in writing. The IRB must also approve any
significant changes to the protocol as well as a change of principal investigator. Records of all
study review and approval documents must be kept on file by the investigator and are subject to
FDA inspection during or after completion of the study. Adverse events must be reported to the
IRB. The IRB will receive notification of the completion of the study and final report within
three months of study completion or termination. The investigator must maintain an accurate
and complete record of all submissions made to the IRB, including a list of all reports and
documents submitted.

10.4. Documentation and Monitoring
Data will be collected for all patients signing consent. Accurate completion of the
computer data forms for all patients is the responsibility of the investigator.

10.4.1 Case Report Forms

Case Report Forms (CRFs) are used to record study data and are an integral part of the
study and subsequent reports. Therefore, all reports must be legible and complete. All forms
should be filled out using a black ballpoint pen. Errors should be lined out but not obliterated
and the correction inserted, initialed, and dated by the principal investigator, co-investigators,
study coordinator, or data manager. A CRF must be completed and signed by the principal
investigator for each patient enrolled, including those removed from the study for any reason.
The reason for removal must be noted on the Final Report Form by the investigator for each
patient. CRFs must be kept current to reflect patient status at each phase during the course of the
study. Patients are not to be identified on CRFs by name; appropriate coded identification and
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patient initials must be used. The investigator must keep a separate log of patient names and
addresses. This log is subject to FDA inspection. Because of the potential for errors,
inaccuracies, and illegibility in transcribing data onto CRFs, originals of laboratory and other test
results must be kept on file with patient's CRFs or clinical chart. CRFs and copies of test results
must be available at all times for inspection by the FDA.

10.4.2 Maintenance of Study Documentation

The following will be maintained:

a. Case Report Forms - which must be kept legible, accurate, and up-to-date.

b. Patient Files/Signed Informed Consent - which substantiates the data entered
on the case report forms for all required test and evaluation procedures and
verifies that the patient has signed an informed consent to enter the study.

c. Patient Exclusion Record - which should reflect the reason any patient was
screened and found ineligible for the study.

d. Monitoring Log - listing dates of monitor visits.

e. Regulatory Documents - including protocol, investigator brochure, FDA Form
1572, CVs, IRB correspondence, IRB approval/renewals and IRB approved
consent form.

f. Adverse Event Report Form - which should explain any serious or unexpected
adverse experiences.

All study documentation pertaining to the conduct of the study must be kept on file by the
investigator for a period of 2 years following the date a marketing application is approved for the
drug for the indication for which it is being investigated; or, if no application is to be filed or if
the application is not approved for such indication, until 2 years after the investigation is
discontinued and FDA is notified. The sponsor will notify the investigator if a marketing
application is approved or if the investigation is discontinued and the FDA notified.

10.5. Monitoring of the Protocol

A FEtubics Corporation representative will conduct a site initiation visit and will review
protocol documents with the investigators and their staff. During the study, the Etubics monitor
will visit the site regularly to check the completeness of study files, the accuracy of data entries
on the CRFs, and adherence to the protocol and to Good Clinical Practice (GCP). Key study
personnel must be available to assist the monitor during these visits. The investigator must
maintain source documents for each subject in the study. The investigator must also keep the
original informed consent form signed by every patient. The investigator must give the monitor
access to all relevant source documents to verify data entries on CRFs. No information in source
documents about the identity of subjects will be disclosed.

This is a phase I/II clinical study with more than minimal risk and as such will be monitored for
the occurrence of a greater frequency of adverse events (AEs). The principal investigator will
continuously monitor the data and safety of all subjects enrolled. All grades of toxicities will be
recorded.

Safety assessments will consist of monitoring all AEs including serious adverse events (SAEs),
the regular monitoring of hematology, serum chemistry, and routine monitoring of vital signs
and physical condition. AE monitoring should occur from the time of informed consent to 30
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days after the last dose of study drug. For those subjects who discontinue study participation
prior to receiving study drug, AE and SAEs will be collected through the time of discontinuation.

Toxicity will be assessed using the NCI CTCAE version 4.0. Refer to Protocol Section 7.3.2.

An AE is any adverse change from the study patient’s baseline (pretreatment) condition,
including any clinical or laboratory test abnormality that occurs during the course of the
proposed clinical study after treatment has started.

Events are classified as SERIOUS if they meet any of the following criteria [per the US Code of
Federal Regulations (CFR) 21 CFR 312.32 and the recommendations of the International
Conference on Harmonization (ICH)]:

An SAE is any sign, symptom or medical condition that emerges during the study or during a
post-study follow-up period that 1) was not present at the start of the study and is not a chronic
condition that is part of the patient’s medical history, OR 2) was present at the start of the study
or as part of the patient’s medical history but worsened in severity and/or frequency during study
participation, AND that meets any of the following regulatory serious criteria:

e any death

e any life-threatening event, i.e., an event that places the patient, in the view of the
investigator, at immediate risk of death from the event as it occurred (does not
include an event that, had it occurred in a more severe form, might have caused
death)

e any event that requires or prolongs in-patient hospitalization

e any event that results in persistent or significant disability/incapacity

e any congenital anomaly/birth defect diagnosed in a child of a patient who
participated in this study and received investigational drug

e other medically important events that in the opinion of the investigator may
jeopardize the patient or may require intervention to prevent one of the other
outcomes listed in the definition above (e.g. allergic bronchospasm requiring
intensive treatment in an emergency room, convulsions occurring at home that do
not require in-patient hospitalization, any blood dyscrasias, or the development of
drug dependency or drug abuse).

10.6. CTCAE Term (AE description) and Grade
The descriptions and grading scales found in the revised NCI CTCAE version 4.0 will be
utilized for AE reporting. A copy can be downloaded from the CTEP web site
(http://ctep.cancer.gov).

The CTCAE displays Grades 1 through 5 with unique clinical descriptions of severity for
each AE based on the following guideline:

Grade 1 Mild AE
Grade 2 Moderate AE
Grade 3 Severe AE
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Grade 4 Life-threatening or disabling AE
Grade 5 Death related to AE

10.7. Assessing Causality
Investigators are required to assess whether there is a reasonable possibility that study
medications caused or contributed to an adverse event. The following general guidance may be
used.

Yes: if the temporal relationship of the clinical event to study drug administration makes a
causal relationship possible, and other drugs, therapeutic interventions or underlying
conditions do not provide a sufficient explanation for the observed event.

No:  if the temporal relationship of the clinical event to study drug administration makes a
causal relationship unlikely, or other drugs, therapeutic interventions or underlying
conditions provide a sufficient explanation for the observed event.

10.8. Serious Adverse Event Reporting

All AEs that are classified as serious, unexpected and related or possibly related, will be
recorded on the MedWatch 3500A form and reported within 24 hours of learning of the event to
Etubics Corporation. The form should be completed as much as possible but should not be held
until all information is available. Additional information and/or corrections may be submitted as
they are obtained. The investigator will follow SAEs until resolution, a return to baseline
condition or stabilization or 30 days after the last subject is enrolled whichever occurs first.
SAEs that are ongoing at the time of clinical database closure will be recorded as unresolved.
All study-related deaths should be reported to the IRB within 24 hours; all other serious adverse
experiences should be reported to the IRB within 5 business days. All deaths, whether considered
study-related or not, must also be reported immediately to Etubics Corporation, with a copy of
the autopsy report and the death certificate.

MedWatch 3500A Reporting Guidelines:

In addition to completing appropriate patient demographic and suspect medication
information, the report should include the following information within the Event Description
(section 5) of the MedWatch 3500A form:

Treatment regimen (dosing frequency, combination therapy)

Protocol description (and number, if assigned)

Description of event, severity, treatment, and outcome, if known

Supportive laboratory results and diagnostics

Investigator’s assessment of the relationship of the adverse event to each investigational
product and suspect medication

Follow-up information:
Additional information may be added to a previously submitted report by any of the
following methods:
e Adding to the original MedWatch 3500A report and submitting it as follow-up
e Adding supplemental summary information and submitting it as follow-up with the
original MedWatch 3500A form
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e Summarizing new information and faxing it with a cover letter including patient
identifiers (i.e. D.O.B., initials, patient number), protocol description and number, if
assigned, suspect drug, brief adverse event description, and notation that additional or
follow-up information is being submitted (The patient identifiers are important so that
the new information is added to the correct initial report.)

Reporting of Pregnancy:

If a participant becomes pregnant during the study, treatment will be discontinued (i.e.,
no additional dose of study vaccine will be given) and the participant will be encouraged to
continue to have regularly scheduled follow-up visits and evaluations. The occurrence of
pregnancy, and the outcome of any pregnancy, in a subject treated with study vaccine, must be
reported to the Etubics Corporation and to the IRB.

Procedures for SAE Reporting:
1. Medical staff/study team notifies principal investigator of SAE. MedWatch 3500A is
completed.

2. Principal Investigator calls Etubics Corpration to report the SAE and faxes the completed
MedWatch 3500A to:

Carol Jones, Vice President of Administration

Address: 410 West Harrison Street, Suite 100, Seattle, WA 981119
Telephone: 206-838-5110 ext. 102

Cell: (206) 818-2985

Fax: (206) 838-2978

Email: cj@etubics.com

3. Carol Jones reports the SAE to one of the following in this order:

A. Chief Scientific Officer: Frank Jones, PhD
Address: 410 West Harrison Street, Suite 100, Seattle, WA 98119
Telephone: 206-838-5110 ext. 101
Cell: (206) 818-2857
Fax: (206) 838-2978
Email: frj@etubics.com

B. Laboratory Manager: Joseph Balint, PhD
Address: 410 West Harrison Street, Suite 100, Seattle, WA 98119
Telephone: (206) 838-5110 ext. 107
Fax: (206) 838-2978
Email: joe@etubics.com
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C. Vice President Research: Elizabeth S. Gabitzsch
Address: 410 West Harrison Street, Suite 100, Seattle, WA 98119
Telephone: (206) 838-5110 ext. 103
Cell: (970) 402-2598
Fax: (206) 838-2978
Email: beth@etubics.com

4. Contacted person in three (3) above notifies the FDA via MedWatch 3500A form.

a. Ifthe SAE results in death or is life-threatening, SAE report will be submitted to the
FDA within 7 days
b. All other SAEs must be reported to the FDA within 15 days

5. All SAE will require input from a physician, the Acting Medical Director will be consulted:

H. Kim Lyerly, MD

Telephone: (919) 684-5613 or (919)684-8111 (paging operator)
Fax: (919) 684-5653

Email: lyerl001@mc.duke.edu

6. SAEs will be reported to the IRB according to the site’s IRB guidelines.

In accordance with FDA regulations and ICH guidelines, investigators will be notified of the
occurrence of new, serious, unexpected adverse events associated with the use of the study
medication (i.e. there is a reasonable possibility that the AE may have been caused by the drug)
within 15 calendar days via a written report. It is the responsibility of the investigator to
promptly inform the relevant IRB of these new adverse events/risks to patients, in accordance
with 21 CFR 312.66. It is the responsibility of Etubics Corporation to promptly inform the NIH
Office of Biotechnology Activities (OBA) and relevant Scientific Review Board of these new
adverse events/risks to patients, in accordance with NIH Guidelines for Research Involving
Recombinant DNA Molecules, in particular Appendix M. It is the responsibility of the Etubics
Corporation to report these SAEs to the FDA. The SAE report will be forwarded to the FDA
after recording the event data via the FDA MedWatch form 3500A.

10.9. Safety Reporting Requirements
In accordance with 21 CFR 212.32, the sponsor of studies conducted under an IND must
comply with following safety reporting requirements:

a. Expedited IND Safety Reports:

7 Calendar-Day Telephone or Fax Report:

The sponsor is required to notify the FDA of any fatal or life-threatening adverse event
that is unexpected and assessed by the investigator to be possibly related to the use of the
investigational product. An unexpected adverse event is one that is not already described in the
Investigator’s Brochure. Such reports are to be telephoned or faxed to the FDA within
7 calendar days of first learning of the event.
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15 Calendar-Day Written Report:

The sponsor is also required to notify the FDA and all participating investigators, in a
written IND Safety Report, of any serious, unexpected AE that is considered possibly related to
the investigational product. An unexpected adverse event is one that is not already described in
the Investigator Brochure.

Written IND Safety Reports should include an Analysis of Similar Events in accordance
with regulation 21 CFR § 312.32. All safety reports previously filed with the IND concerning
similar events should be analyzed. The new report should contain comments on the significance
of the new event in light of the previous, similar reports.

Written IND safety reports with Analysis of Similar Events are to be submitted to the
FDA and all participating investigators within 15 calendar days of first learning of the event.
The FDA prefers these reports on a MedWatch 3500A Form but alternative formats are
acceptable (e.g. summary letter).

b. IND Annual Reports

In accordance with the regulation 21 CFR § 312.32, the sponsor shall within 60 days of
the anniversary date that the IND went into effect submit a brief report of the progress of the
investigation.

c. Data and Safety Monitoring

Data will be collected by the principal investigator, co-investigators, and the protocol
coordinator. The protocol coordinator under the supervision of the principal investigator will
report the AEs. The data will be audited by Etubics Corporation.
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11. APPENDIX 1 - SCHEMA

Pre- Week Week Week Week Months 6, Off
Procedure / Test treatment 0 3 6 9 9, etc.| Treatment
H&P X X X X X X X
Karnofsky Status X X X X X X X
p-HCG=2 X
CBC with diff X X X X X X X
PT,INR, PTT X
Chemistries X X X X X X X
Urinalysis X
ANA X X X
HIV X
Immune Monitoring © Xb X X X X Xb Xb
Antibodies to X X
CEA/AdS Vector ©
Biological Markers 4
(i.,e. CEA, CA15-3) X1 X< X< X1
Brain MRI/CT Scan © X
MRI/CT Scan'f Xf Xt Xf Xf
Immunization 9 X X X
AE Assessmenth X X X X X

Kev: H & P = history & physical examination, KPS = Karnofsky Performance Scale, B-HCG = human chorionic
gonadotrophin pregnancy test; CBC & diff = complete blood count and white blood cell differential, Chemistries =
Na, K. Cl, COy, BUN, creatinine, Ca, total protein, albumin, total bilirubin, alkaline phosphatase, AST, ALT and
glucose; ANA = antinuclear antibody, HIV = human immunodeficiency virus antibody, MRI/CT = magnetic

I

esonance imaging/computed tomography; AE = Adverse Event

Notes:

a
b

Lo T ] [=F 51

h

i

B-HCG performed on women of childbearing potential

Immune monitoring drawn during the first clinic wvisit at the discretion of the investigator/immune
monitoring laboratory, prior to each immunization and approximately 3 weeks after the last immunization,
and will be repeated at the discretion of the investigator/immune monitoring laboratory.

Serum obtained for antibodies to CEA and AdS5 vector weeks 0 and 9.

Available serum markers (e.g., CEA or CA15-3) reviewed as available.

Brain CT scan or MRI required within 6 weeks of starting study treatment.

Available CT scans or MRI of the chest, abdomen, and/or pelvis reviewed. Imaging studies within 6 weeks
of starting study treatment is preferred, however is not required. Repeat imaging conducted according to
standard of care.

Immunizations may be modified so that the interval is between 20 and 28 days (3 weeks -1 day to 3 weeks
+7 days). If the second and/or third immunization is delayed, the subsequent immunizations should occur no
earlier than 20 days after the previous immunization.

AE monitoring from the time of informed consent to 30 days after the last dose of study drug.

Follow-up evaluations requested every 3 months for 1 year, while on the study.
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1. PROTOCOL SUMMARY

Title A PHASE /Il STUDY OF ACTIVE IMMUNOTHERAPY WITH
Ad5 [E1-, E2b-]-CEA(6D) VACCINE (ETBX-011) IN PATIENTS
WITH ADVANCED OR METASTATIC MALIGNANCIES
EXPRESSING CEA

Objectives a) The primary objective of this protocol is to determine the safety of

immunization with AdS5 [El-, E2B-]-CEA(6D), in patients with
advanced or metastatic CEA-expressing malignancies.

b) The secondary objectives are to evaluate CEA-specific immune
responses to the immunizations and to obtain preliminary data on
clinical response rate.

Major Inclusion/
Exclusion Criteria

Patients with a histologically confirmed diagnosis of metastatic
malignancy who were previously treated with standard therapy known to
have a possible survival benefit or refused such therapy. The tumor must
express CEA as defined by immunohistochemical staining (at least 50%
of the tumor with at least moderate intensity of staining) or a tumor
known to be universally CEA positive (i.e. colon and rectal cancer). If
colorectal cancer, pathologic or clinical confirmation of adenocarcinoma
is required. Patients will not be treated until 4 or more weeks after any
prior chemotherapy or radiation therapy, but may be receiving non-
cytotoxic targeted therapy (bevacizumab, cetuximab, panitumumab,
trastuzumab, lapatinib, erlotinib, or gefitinib) or hormonal therapy. They
must not have a history of autoimmune disease, serious intercurrent
chronic or acute illness, active hepatitis, serologic evidence for HIV, or
be receiving chronic steroid or immunosuppressive therapy. All patients
must be >21 years old and have a Karnofsky Performance Score of 70%
or higher. Pregnant women and nursing mothers are excluded.

Study Design

Phase I/IT study with three dosage levels of Ad5 [E1-, E2B-]-CEA(6D)

vaccine (phase I component), and the Maximally Tolerated Dose (MTD)

of Ad5 [El-, E2B-]-CEA(6D) vaccine (phase II component). The study

drug is AdS5 [E1-, E2B-]-CEA(6D) given by subcutaneous (SQ) injection

every 3 weeks for 3 immunizations. The following procedures will

occur:

1) Peripheral blood draw (90 mL) for immune analysis.

2) Cohort 1: Three patients will receive AdS [E1-, E2B-]-CEA(6D) at a
dose of 1 x 10° particles SQ in 0.5 mL every 3 weeks for
3 immunizations. Assessment of dose-limiting toxicities (DLT) for
dose escalation will be made after all patients in this cohort have had
a study visit at least 3 weeks after receiving their first dose of
vaccine. If there are no DLT, defined as any Grade 2, 3 or 4
immediate hypersensitivity reactions, Grade 3 or 4 fever that may
possibly be associated with the immunization, Grade >2 autoimmune
events except for vitiligo or fever for less than 2 days and less than
101.5 °F, Grade >2 allergic reactions (grade 2 is defined as
generalized urticaria as defined by NCI Common Terminology
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3)

4)

5)

6)

Criteria for Adverse Events (CTCAE version 4.0), or Grade >3 non-
hematologic toxicity, then patients may begin enrolling into cohort 2.
If there is 1 DLT, then an additional 3 patients will be enrolled at this
dosage level. Assessment of DLT for dose escalation will be made
after the 3 additional patients have had a study visit at least 3 weeks
after receiving their first dose of vaccine. If none of these latter 3
patients have DLT (i.e.,, 1 DLT in the 6 total patients), then patients
may begin enrolling into cohort 2. If 2 patients have DLT at the
lowest dosage level, dosing will be de-escalated to 1x10® particles.
Cohort 2: Three patients will receive Ad5 [E1-, E2B-]-CEA(6D) at a
dose of 1x 10! particles SQ in 0.5 mL every 3 weeks for
3 immunizations. Assessment of DLT for dose escalation will be
made after all patients in this cohort have had a study visit at least
3 weeks after receiving their first dose of vaccine. If there are no
DLT, then patients may begin enrolling into cohort 3. If there is 1
DLT then an additional 3 patients will be enrolled at this dosage
level. Assessment of DLT for dose escalation will be made after the 3
additional patients have had a study visit at least 3 weeks after
receiving their first dose of vaccine. If none of these latter 3 patients
have DLT, then patients may begin enrolling into cohort 3.

Cohort 3: Six patients will receive Ad5 [El-, E2B-]-CEA(6D) at a
dose of 1x 10" particles SQ in 0.5 mL every 3 weeks for
3 immunizations. Assessment of DLT for proceeding to phase II
enrollment will be made after all patients in this cohort have had a
study visit at least 3 weeks after receiving their first dose of vaccine.
If there is 0 or 1 DLT, then patients may begin enrolling into the
phase II portion of the study.

Phase II Cohort (Cohort 4): An additional 12 patients will receive
Ad5 [El-, E2B-]-CEA(6D) at the MTD every 3 weeks for
3 immunizations.

Cohort 5: Beginning after the third dose of ETBX-011 for the 121
patient in cohort 4, enrollment in an additional higher dose cohort
will be permitted. Six patients will receive AdS5 [El-, E2B-]-
CEA(6D) at a dose of 5x10'! particles SQ in 2.5 mL every 3 weeks
for 3 immunizations. Assessment of DLT will be made after all
patients in this cohort have had all 3 injections and been observed for
at least 30 days after the last injection. If there are 0-1 DLT, then this
will be declared the maximum feasible dose. If there are 2 or more
DLT, then 1 x 10! particles will be declared the MTD.

7) Patients will have 90 mL peripheral blood drawn prior to each

8)

immunization and at week 9 to determine whether there is an effect
on the immune response at specific time points during the study
and/or after a specific number of immunizations.

Time to progression will be measured using MRI/CT scans
performed as per standard of care (approximately 3 month intervals).

Risks/Toxicities

Potential risks associated with the vaccine include anaphylaxis, fever,
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skin reaction, autoimmunity (colitis), and hepatic insufficiency.

Number of Patients

Planned: 30 evaluable patients (plus up to 12 replacements); may require
30-42 patients if DLT occur.

Duration of Study | 6 months after the last patient is enrolled; approximately 2 years total.

Criteria for Toxicity will be assessed using CTCAE version 4.0. CEA-specific

Evaluation immune response will be measured in the peripheral blood. Time to
recurrence will be determined by RECIST criteria.

Statistical Analysis | Safetv: We will evaluate safety in each cohort at least 3 weeks after the

last patient in the previous cohort has received their first injection. A
dosing scheme will be considered safe if <33% of patients treated at a
dosage level experience DLT (e.g., 0 of 3, <1 of 6, <3 of 12 or <5 of 18
patients). A patient will be considered evaluable for safety if treated with
at least one immunization.

Rate of immune response: We will determine the percentage of patients
with a positive immune response. We define a positive immune response
by ELISpot as described at the 2002 Society of Biologic Therapy
Workshop on “Immunologic Monitoring of Cancer Vaccine Therapy”,
1.e. a T cell response is considered positive if the mean number of spots
in six wells with antigen exceeds the number of spots in six control wells
by 10 and the difference between single values of the six wells
containing antigen and the six control wells 1s statistically significant at a
level of p < 0.05 using the Student’s t test. Immunogenicity assays will
occur prior to each immunization and at week 9. Immune response will
be assessed at the MTD. An observed immune response i 9 of 18
patients will be considered sufficient evidence of immune response to
justify further investigation. Meeting this criterion establishes that the
immune response rate 1s at least 33% with approximately 90%
confidence. The magnitude of response will also be described. A patient
will be considered evaluable for immune response if they receive at least
3 immunizations.

2. STUDY OBJECTIVES

a) The primary objective of this protocol is to determine the safety of immunization with
AdS [El-, E2B-]-CEA(6D) in patients with advanced or metastatic CEA-expressing

malignancies.

b) The secondary objectives are to evaluate CEA-specific immune response to the
immunizations and obtain preliminary data on response rate.

3. BACKGROUND AND SIGNIFICANCE
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4. PATIENT SELECTION

Etubics Corporation
Confidential Page 13 of 41



Protocol Version 3.1, June 20, 2011

4.1. Ciriteria for Patient Eligibility

4.1.1.

Histologically confirmed diagnosis of malignancy expressing CEA. Because this

is a safety and immunogenicity study, patients are NOT required to have

measurable or evaluable disease by Response Evaluation Criteria in Solid Tumors

(RECIST).

For all tumor types other than colorectal, the tumor must express CEA as defined

by immunohistochemical staining (at least 50% of the tumor with at least

moderate intensity of staining) or a tumor known to be universally CEA positive

(i.e. colon and rectal cancer). If colorectal cancer then, pathologic or clinical

confirmation of adenocarcinoma is required.

Patients must have received treatment with standard therapy known to have a

possible overall survival benefit.

For the following common cancers, the following eligibility criteria apply:

e Colorectal cancer: Must have received and progressed through at least one
line of palliative chemotherapy consisting of one of the following regimens:

- Palliative chemotherapy for metastatic colorectal cancer with
S-fluorouracil (or capecitabine) and oxaliplatin.

- Palliative chemotherapy for metastatic colorectal cancer with
5-fluorouracil (or capecitabine) and irinotecan.

- Palliative chemotherapy regimen for metastatic colorectal cancer that
includes bevacizumab.

- Colorectal cancer patients currently receiving palliative single-agent
bevacizumab or cetuximab will be eligible for this trial and may
continue these therapies concomitant with study treatment (if they
have been on these single agent therapies for at least 3 months).

e Breast cancer: Must have received and progressed through at least one line of
chemotherapy for metastatic breast cancer consisting of one of the following
regimens:

- Palliative anthracycline- or taxane-based chemotherapy

- Patients with tumors that over express HER2 (IHC 3+ or FISH+) must
have received and progressed through at least one line of palliative
therapy that combines trastuzumab with chemotherapy.

- Breast cancer patients currently receiving palliative endocrine therapy
or single-agent trastuzumab will be eligible for this trial and may
continue these therapies concomitant with study treatment (if they
have been on these single agent therapies for at least 3 months).

- Patients who have been treated or offered the options of treatment with
Bevacizumab (option clearly stated in the consent form).

- Patients who have been treated or offered the options of treatment with
Lapatinib (option clearly stated in the consent form).

e Lung cancer: Must have received and progressed through chemotherapy for
metastatic disease consisting of one of the following regimens:

- Palliative platinum-based (cisplatin or carboplatin) chemotherapy if
the patient has not received chemotherapy previously.

- Palliative taxane-based (docetaxel or paclitaxel) or vinorelbine
chemotherapy if the patient has received chemotherapy previously.
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4.1.4.
4.1.5.
4.1.6.
4.1.7.

4.1.10.

4.1.11.

4.1.12.

- Lung cancer patients currently receiving palliative single-agent
erlotinib or gefitinib will be eligible for this trial and may continue
these therapies concomitant with study treatment (if they have been on
these single agent therapies for at least 3 months).

e Pancreatic cancer: Must have received and progressed through chemotherapy
including gemcitabine.

- Pancreatic cancer patients currently receiving palliative single-agent
erlotinib will be eligible for this trial and may continue this therapy
concomitant with study treatment (if they have been on this single
agent therapy for at least 3 months).

e For other malignancies, if a first line therapy with survival or palliative benefit
exists, it should have been administered and there should have been
progressive disease.

o Patients who have received and progressed through first-line palliative
chemotherapy must be advised regarding second-line therapy before being
enrolled on this investigational study.

Karnofsky performance score of 70% or higher

Estimated life expectancy > 3 months

Age > 21 years, but <75

Adequate hematologic function, with WBC > 3000/microliter, hemoglobin

>9g/dL (it is acceptable to have had prior transfusion), platelets

> 75,000/microliter; PT-INR <1.5 (unless patient is receiving warfarin in which
case PT-INR must be <3), PTT <1.5X ULN

Adequate renal and hepatic function, with serum creatinine < 1.5 mg/dL, bilirubin

<1.5mg/dL (except for Gilbert’s syndrome which will allow bilirubin

<2.0 mg/dL), ALT and AST < 2.5 x upper limit of normal.

Patients who have received prior CEA-targeted immunotherapy are eligible for

this trial, if this treatment was discontinued at least 3 months prior to enrollment.

Patients who are taking medications that do not have a known history of

immunosupression are eligible for this trial.

Ability to understand and provide signed informed consent that fulfills

Institutional Review Board’s guidelines.

Ability to return to the clinical site for adequate follow-up, as required by this

protocol.

4.2. Criteria for Patient Exclusion

4.2.1

Patients with concurrent cytotoxic chemotherapy or radiation therapy should be
excluded. There are no exclusions based on the number of prior chemotherapy,
biologic, hormonal, or experimental regimens. Except for the permitted
concomitant therapies (bevacizumab, cetuximab, panitumumab, trastuzumab,
lapatinib, erlotinib, gefitinib, or hormonal therapy which patients must have been
on for at least 3 months at the time of enrollment if they intend to continue them
with the vaccine), there must be at least 3 months between any prior CEA-
targeted immunotherapy and study treatment and at least 4 weeks between any
other prior therapy (including radiotherapy) and study treatment. Patients must
have recovered to grade 1 acute toxicities from prior treatment.
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4.2.2.
4.2.3.

4.2.4.

4.2.5.

4.2.6.

4.2.7.

4.2.8.

4.2.9.

4.2.10.

4.2.11.

Patients with a history of or current brain metastases will not be permitted.
Patients with a history of autoimmune disease, such as but not restricted to,
inflammatory bowel disease, systemic lupus erythematosus, ankylosing
spondylitis, scleroderma, or multiple sclerosis. Autoimmune related thyroid
disease and vitiligo are permitted.

Patients with serious intercurrent chronic or acute illness, such as cardiac disease
(NYHA class III or IV), hepatic disease, or other illness considered by the
Principal Investigator as unwarranted high risk for investigational drug treatment.
Patients with a medical or psychological impediment to probable compliance with
the protocol should be excluded.

Concurrent (or within the last 5 years) second malignancy other than
non-melanoma skin cancer, cervical carcinoma in situ, controlled superficial
bladder cancer, or other carcinoma in situ that has been treated.

Presence of an active acute or chronic infection including: a urinary tract
infection, HIV (as determined by ELISA and confirmed by Western Blot).
Patients with HIV are excluded based on immuno-suppression, which may render
them unable to respond to the vaccine; patients with chronic hepatitis are
excluded because of concern that hepatitis could be exacerbated by the injections.
Patients on chronic steroid therapy (or other immuno-suppressives, such as
azathioprine or cyclosporin A) are excluded on the basis of potential immune
suppression. Patients must have had 6 weeks of discontinuation of any steroid
therapy (except that used as pre-medication for chemotherapy or contrast-
enhanced studies or for acute treatment (<5 days) of intercurrent medical
condition such as a gout flare) prior to enrollment.

Pregnant and nursing women should be excluded from the protocol since this
research may have unknown and harmful effects on an unborn child or on young
children. If the patient is sexually active, the patient must agree to use a
medically acceptable form of birth control while receiving treatment and for a
period of 4 months following the last vaccination therapy. It is not known whether
the treatment used in this study could affect the sperm and could potentially harm
a child that may be fathered while on this study.

Patients with acute or chronic skin disorders that will interfere with injection into
the skin of the extremities or subsequent assessment of potential skin reactions
will be excluded.

Patients with metastatic disease which is determined to be resectable must have
been referred to a surgeon for consideration of resection.

4.3. Accrual
We expect to accrue a minimum of 24 evaluable patients (plus up to 12 replacements
for patients removed from the study prior to completion of the assigned vaccine
schedule for any reason other than toxicity). The study may require 30-42 patients if
DLT occur that necessitate re-dosing at a lower dosage levels (Refer to Protocol
Section 6 for a description of the dose escalation criteria).

4.4 Assignment of study number
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Patients will be assigned study numbers in order of their screening using a site specific

sequential numbering system, e.g.,; ETBX-011- 001, 002, 003 etc. including screened

patients.

e Assignment of study day: Day 0 is the day of the first immunization. The second
immunization is at Day 21.

5. PRE-TREATMENT EVALUATION

The following pre-treatment evaluations will be completed within 1 month (+/- 2 weeks)
before starting study treatment: (Refer to Appendix 1 - Schema)

e History and physical exam, to include Karnofsky Performance Score and review of
inclusion and exclusion criteria
e B-HCG for women with childbearing potential
e Hematological and Biochemical Tests:
o CBC with differential
o PT,INR and PTT
o Na, K, Cl, CO2, BUN, creatinine, Ca, total protein, albumin, total bilirubin,
alkaline phosphatase, AST, ALT and glucose
e Urinalysis
e HIV Antibody
e Anti Nuclear Antibody (ANA)
e Biological Markers:
o Serum will be obtained to measure antibodies to CEA and the neutralizing
antibodies to Ad5 vector and sent to Etubics Corporation for determination.
o Other available serum markers (e.g., CEA or CA15-3) will be reviewed if
determined and available.
e Immunologic Evaluation/Archive Sample:
o Blood may be drawn during the first clinic visit (after consent is signed) for
immunologic evaluation and/or archiving.
e Imaging Studies:
o  Brain CT scan or MRI is required within 6 weeks of starting study treatment.
o Available CT scans or MRI of the chest, abdomen, and/or pelvis will be reviewed.
Imaging studies within 6 weeks of starting study treatment is preferred, but is not
required.

6. TREATMENT PLAN

Patients will be enrolled into successive dosage level cohorts of 3 or 6 patients and
monitored for dose-limiting toxicity (DLT).

DLT (Based on NCI CTCAE version 4.0) is defined as any Grade 2, 3 or 4 immediate
hypersensitivity reactions, Grade 3 or 4 fever that may possibly be associated with the
immunization, Grade >2 autoimmune events except for vitiligo or fever for less than 2 days and

Etubics Corporation
Confidential Page 17 of 41



Protocol Version 3.1, June 20, 2011

less than 101.5 °F, Grade >2 allergic reactions (grade 2 is defined as generalized urticaria as
defined by CTCAE version 4.0), or Grade >3 non-hematologic toxicity.

During dose escalation through the first three patients of cohort 3, there will be a
minimum of 1 week between enrolling successive patients. The first patient will be called to
check on their condition prior to enrolling the second patient since patients can be enrolled after
1 week of initiation of cohort 3. If no DLT have been observed at this point, then further
enrollment can occur in cohort 3 and phase II component (Cohort 4) without the 1-week waiting
period. Between dosage levels, through Cohort 3, assessment of DLT for dose escalation will be
made after all patients in a cohort have had a study visit at least 3 weeks after receiving their first
dose of vaccine and all the available safety data and laboratory results have been reviewed.
Patients in cohort 5 may begin injections once all patients in cohort 4 have had at least their first
injections and all patients in cohort 3 have had a study visit at least 3 weeks after receiving their
first dose of vaccine. If DLT occurs in <33% of patients in a given dosage level cohort,
progression to the next dosage level will proceed. If DLT occurs in >33% of patients in a given
cohort, the next lower dosage level will be defined as the maximum tolerated dose (MTD). If
DLT occurs in <33% of patients in the highest dosage level tested, that dosage level will be
defined as the MTD. In phase II (Cohort 4) and Cohort 5, if at any time the rate of DLT in
patients enrolled is >33%, the MTD will be re-defined as the next lower dosage level.
Additional details of this dose escalation and de-escalation plan are provided below and in
Figures 3A, 3B and Table 3.

1) Phase I: Cohort 1: Three patients will receive Ad5 [E1-, E2B-]-CEA(6D) at a dose of 1 x
10° particles in 0.5 mL subcutaneously (SQ) in the same thigh every 3 weeks for
3 immunizations. Immunizations should be separated by 5 cm. A diary card will be
given to each subject at the first treatment along with a ruler to record any adverse
reactions for 2 days after treatment (24 hours and 48 hours post injection). The diary card
will be placed in the study file. Assessment of DLT for dose escalation will be made
after all patients in this cohort have had a study visit at least 3 weeks after receiving their
first dose of vaccine. If there are no DLT (as defined above), then patients may begin
enrolling into cohort 2. If there is 1 DLT then an additional 3 patients will be enrolled at
this dosage level. Assessment of DLT for dose escalation will be made after the 3
additional patients have had a study visit at least 3 weeks after receiving their first dose of
vaccine. If none of these latter 3 patients have DLT, then patients may begin enrolling
into cohort 2. If 2 patients have DLT at this lowest dosage level, dosing will be de-
escalated to 1x108 particles and a new cohort of 3 patients instituted.

2) Cohort 2: Three patients will receive Ad5 [El-, E2B-]-CEA(6D) at a dose of 1x 10
particles in 0.5 mL SQ in the same thigh every 3 weeks for 3 immunizations.
Immunizations site should be separated by 5 cm. A diary card will be given to each
subject at the first treatment along with a ruler to record any adverse reactions for 2 days
after treatment (24 hours and 48 hours post injection). The diary card will be placed in
the study file. Assessment of DLT for dose escalation will be made after all patients in
this cohort have had a study visit at least 3 weeks after receiving their first dose of
vaccine. If there are no DLT, then patients may begin enrolling into cohort 3. If there is
1 DLT then an additional 3 patients will be enrolled at this dosage level. Assessment of
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3)

4)

5)

DLT for dose escalation will be made after the 3 additional patients have had a study visit
at least 3 weeks after receiving their first dose of vaccine. If none of these latter 3
patients have DLT, then patients may begin enrolling into cohort 3. If 2 patients have
DLT at this dosage level, the dosage level in cohort 1 will be considered the MTD. If
only 3 patients were enrolled in cohort 1, an additional 3 patients will be enrolled at that
dosage before proceeding to the next cohort.

Cohort 3: Six patients will receive Ad5 [El-, E2B-]-CEA(6D) at a dose of 1 x 10!
particles in 0.5 mL SQ in the same thigh every 3 weeks for 3 immunizations.
Immunizations site should be separated by 5 cm. A diary card will be given to each
subject at the first treatment along with a ruler to record any adverse reactions for 2 days
after treatment (24 hours and 48 hours post injection). The diary card will be placed in
the study file. Assessment of DLT for proceeding to phase Il enrollment (Cohort 4) will
be made after all patients in this cohort have had a study visit at least 3 weeks after
receiving their first dose of vaccine. If there is 0 or 1 DLT, then subjects may enroll in
Cohort 4. If 2 patients have DLT at this dosage level, the dosage level in cohort 2 will be
considered the MTD. If only 3 patients were enrolled in cohort 2, an additional 3 patients
will be enrolled at that dosage before proceeding to the next level.

Phase II cohort (Cohort 4): After the MTD is established, an additional 12 patients will
receive Ad5 [E1-, E2B-]-CEA(6D) at the MTD every 3 weeks for 3 immunizations.

Note: if during accrual of patients in the phase II cohort, DLT occurs at a sufficient rate
such that the rate of DLT amongst the total number of patients (those treated at MTD in
phase I and those in phase II) is >33%, then phase II will be restarted at the dosage level
which is one level below the prior MTD.

Cohort 5: Six patients will receive Ad5 [El-, E2B-]-CEA(6D) at a dose of 5x10!!
particles SQ in 2.5 mL every 3 weeks for 3 immunizations. Assessment of DLT will be
made after all patients in this cohort have had all 3 injections and been observed for at
least 30 days after the last injection. If there are 0-1 DLT, then this will be declared the
maximum feasible dose. If there are 2 or more DLT, then 1x10'! particles will be
declared the MTD.

6) Patients will have 90 mL peripheral blood drawn prior to each immunization and

7)

8)

approximately 3 weeks after the third immunization (Week 9) to determine whether there
is an effect on the immune response at specific time points during the study and/or after a
specific number of immunizations.

Time to progression will be measured using CT scans performed at approximately
3 month intervals (based on clinical standard of care).

For all patients, if scheduling conflicts arise, the scheduled 3-week interval between
immunizations may be modified so that the interval between immunizations is between
20 and 28 days (3 weeks -1 day to 3 weeks +7 days). If the second and/or third
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9)

immunization is delayed, the subsequent immunizations should occur no earlier than
20 days after the previous immunization.

The following safety events will trigger a temporary suspension of study vaccinations:

a) If one or more patients develop a Grade 4 allergic reaction without a clear
attributable cause, other than study vaccine
b) Death not attributed to disease.

Assessment of these halting rules is a review of cumulative events for all study
participants, and should not be confused with reasons for delaying or terminating the
immunization schedule of any individual patient.

Etubics Corporation will fully review all available safety data, consult with the principal
investigator, medical monitor and the FDA as needed, before determining if resuming
vaccinations is appropriate. If it is determined that study vaccinations can resume, the
halting rules will apply to each subsequent event that meets the criteria described above.
Vaccinations may also be suspended for safety concerns other than those described above
if, in the judgment of the principal investigator or sponsor, participant safety is
threatened.

6.1. Study Stopping Rules

- Death possibly related to the study agent.
- Two patients having a Grade 4 toxicity event that is possibly/probably related to
the study agent.
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Figure 3A.
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Figure 3B.

Table 3. Calculation of rates of DLT during patient accrual in phase I and phase 11

# evaluable

. . 1,2,3 4,5,6 7,8.9 10,11,12 13,14,15 16,17,18
for toxicity
# with DLT
to be >33% ! 2 3 4 : 6

Etubics Corporation
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6.2. Pharmaceutical Information

6.2.1 Dosage and Administration
Patients will receive Ad5 [El-, E2B-]-CEA(6D) at a dose of 1 x 10°, 1 x 10'°, or 1 x 10"!

virus particles (vp) per immunization in 0.5 mL of sterile saline SQ every 3 weeks for 3
immunizations. The 5% cohort will receive AdS [E1-, E2B-]-CEA(6D) at a dose of 1 x 10%, or 1 x
10'°, or 1 x 10" virus particles (vp) per immunization in 0.5 mL of sterile saline SQ every 3
weeks for 3 immunizations.

6.2.2 How Supplied
ETBX-011 will be provided in a frozen state in a 2ml vial with a fill volume of 0.5 ml of

extractable vaccine which contains 1x10'!' total virus particles. The volume of injection for
1x10'"! virus particles is 0.5 mL. The lower doses will be produced by dilution in 0.9% saline
using the following directions. The product should be stored at </=—-20°C until used.

Instructions for dose preparation:
Cohort 1: To administer 1x10e9 virus particles by subcutaneous injection, perform 2 serial
dilutions of vialed vaccine as follows:

1.
2.

3.

i AN o

10.

Draw 4.5 mL of sterile saline into a syringe.

Using a second syringe, withdraw 0.5 mL of previously thawed ETBX-011 from the supplied
vial.

Remove the needle from syringe containing the 4.5 mL saline, and inject the 0.5 mL of
ETBX-011 from the second syringe into the syringe containing saline.

Mix. This new solution has a concentration 2 x 10'° vp/ml.

Use a new sterile syringe with a needle and repeat above procedure.

Withdraw 4.5 mL of sterile saline.

In the second syringe withdraw 0.5 mL from the syringe containing 2 x 10'° vp/ml.

Remove the needle from the syringe containing the 4.5 mL saline, and inject the 0.5 mL of 2
x 10'%p/mL from the second syringe.

Place a new needle on the 10-mL syringe from Step 8 above and mix the two solutions.
This solution now has a concentration 2 x 10° vp/mL (1 x 10° vp per 0.5 mL).

Label a new 1-mL sterile syringe ETBX-011, 1 x 10° vp and withdraw 0.5 mL from the
syringe containing 2 x 10° vp/mL. This prepared vaccine (ETBX-011, 1 x 10° vp) can be
kept at room temperature for four hours prior to administering to the patient.

Cohort 2: To administer 1x10e10 virus particles by subcutaneous injection:

1.

Draw 4.5 mL of sterile saline into a syringe.

Using a second syringe, withdraw 0.5 mL of previously thawed ETBX-011 from the supplied
vial.

Remove the needle from syringe containing the 4.5 mL saline, and inject the 0.5 mL of
ETBX-011 from the second syringe into the syringe containing saline.

Mix. This new solution has a concentration 2 x 10'° vp/ml.

Label a new 1-mL sterile syringe ETBX-011, 1 x 10'°vp and withdraw 0.5 mL from the
syringe containing 2 x 10' vp/mL. This prepared vaccine (ETBX-011, 1 x 10!° vp) can be
kept at room temperature for four hours prior to administering to the patient.
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Cohort 3 and 4: To administer 1x10el1 virus particles by subcutaneous injection:
1. Withdraw 0.5mL of contents from the previously thawed, supplied ETBX-011 from the vial
and administer to each subject without any further manipulation.

Cohort 5: To administer 5x10el1 virus particles by subcutaneous injection:
1. Withdraw 0.5mL of contents from each of 5 previously thawed ETBX-011 vials (total
volume 2.5ml) and administer to each subject without any further manipulation.

6.2.3 Disposal of Unused Vaccine

Unless other arrangements are agreed in writing, all unused vaccine should be delivered
to Dr. Joe Balint, at Etubics Corporation for disposal at or before the completion of the clinical
study.

7. TREATMENT EVALUATION

7.1. Short-Term Evaluation During and After Active Immunotherapy
On vaccine administration days, blood will be drawn before administration. Evaluations
will also be conducted for patients who discontinue from the study if they have received any
treatment. The investigator will determine the degree of evaluation based on the patient's
condition and/or reason for discontinuation from the study.

7.1.1 General Evaluations

Weeks 0, 3, 6 (Immunization Visits):

General evaluations include medical history, Karnofsky performance status , and
complete physical examination with weight by the attending physician. Any other
treatments, medications, biologics, or blood products that the patient is receiving or has
received since the last visit will be recorded. Patients will remain in the clinic for
approximately 30 minutes following receipt of vaccine to monitor for any adverse
reactions. Local and systemic reactogenicity after each dose of vaccine will be assessed
daily for 3 days (on the day of immunization and 2 days thereafter) using diary cards to
report symptoms and a ruler to measure local reactogenicity.

Week 9:
General evaluations include medical history, Karnofsky performance status, and
complete physical examination with weight by attending physician. Any other
treatments, medications, biologics, or blood products that the patient is receiving or has
received since the last visit will be recorded. Immunization injection sites will be
assessed.

7.1.2 Hematological and Biochemical Assessment

Weeks 0, 3, 6 (Immunization Visits):

Blood will be drawn to perform chemistry and hematology, including CBC with
differential, Na, K, CI, CO,, BUN, creatinine, Ca, total protein, albumin, total bilirubin,
alkaline phosphatase, AST, ALT and glucose.
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7.2.

7.3.

Week 9:

Blood will be drawn to perform chemistry and hematology, including CBC with
differential, Na, K, CI, CO,, BUN, creatinine, Ca, total protein, albumin, total bilirubin,
alkaline phosphatase, AST, ALT, glucose and ANA.

7.1.3 Biological Markers

Weeks 0 and 9:

Serum (5ml) to measure antibodies to CEA and the Ad5 vector will be obtained and send
to Etubics Corporation for determination. Biomarkers (e.g., CEA or CA15-3) will be
reviewed if determined and available.

7.1.4 Immunological Assessment

Weeks 0, 3, 6, and 9:

Peripheral blood (90mL) will be drawn prior to each immunization and approximately 3
weeks after the last immunization to determine whether there is an effect on the immune
response at specific time points during the study and/or after a specific number of
immunizations. Peripheral blood mononuclear cells (PBMC) will be assayed for T cell
responses to CEA using ELISPOT at all time points, plus proliferation assays, multi-
parameter flow cytometric analysis, and cytoxicity assays, if possible and at the
discretion of the investigator. Serum from each blood draw will be archived and sent to
Etubics Corporation for Ad5 neutralizing level determination.

Long-Term Follow-Up
Patients will be requested to continue long-term follow-up every 3 months for 1 year. At
each visit, a medical history and physical exam and the following lab tests will be
performed: blood chemistry and hematology, including CBC with differential, Na, K, Cl,
COy, BUN, creatinine, Ca, total protein, albumin, total bilirubin, alkaline phosphatase,
AST, ALT and glucose.

At each visit, 40-90 mL of peripheral blood should be drawn for immune analysis, if
there was previous evidence of an immune response or at the discretion of the
investigator. Available serum markers (e.g., CEA, CA15-3) will be reviewed.

Management of Intercurrent Events

7.3.1 Concomitant Medications

Patients will be removed from the protocol treatment if they initiate concomitant
chemotherapeutic agents, corticosteroids, or other immunosuppressive agents, or other
forms of immunotherapy. After meeting the inclusion criteria, all other medications
deemed appropriate for the patient, by the investigator, may be administered to the
patient. All medications and changes in medication during treatment will be recorded.
Hormonal therapy and bisphosphonates may be continued in breast cancer patients if they
have been stable on the agents for at least 1 month prior to enrollment.
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7.3.2 Adverse Events
7.3.2.1 Toxicity will be graded according to the NCI Common Terminology Criteria
for Adverse Events (CTCAE) version 4.0 (which can be downloaded from
the CTEP web site (http://ctep.cancer.gov).) DLT is defined in Protocol
Section 6.
7.3.2.2 Possible side effects from immunization may include local effects (pain,
tenderness, rednesss or swelling), systemic effects (malaise, fatigue, myalgia,
arthralgia, headache, nausea, vomiting, chills or fever), and allergic reactions
such as hives, rash or anaphylactic reactions. Induction of auto-immunity,
manifest as arthritis, serositis, nephritis, thyroiditis, colitis, neutropenia, etc.,
is theoretically possible, but has not been observed in our prior CEA vaccine
studies. Also, liver function test abnormalities and liver failure are
theoretically possible.

7.3.3 Treatment of Toxicity

For acute allergic reactions, use of diphenhydramine 25-50 mg IV, corticosteroids
(Solumedrol 100 mg), and epinephrine (1:1000, 0.3-1 mL sq) should be considered.
These medications are available in the clinical setting where the vaccine will be
administered. For auto-immunity, corticosteroids (prednisone 0.5-1 mg/kg/d) should be
considered. Clinical assessment of other targets, such as thyroid, arthritis, urticaria, or
proteinuria, for auto-immunity and serum sickness like antigen-antibody complex
disease, will also be performed as indicated.

7.3.4 Active Immunotherapy will be Discontinued for:
7.3.4.1 Life-threatening anaphylactic reactions related to active immunotherapy
7.3.4.2 DLT related to active immunotherapy
7.3.4.3 Disease progression (by RECIST criteria). Patients will be offered
referral to a medical oncologist for discussion of other treatment options,
and for continued medical care.
7.3.4.3.1  Disease progression prior to completing the 3 study
immunizations:
In the event that a patient undergoes reimaging studies prior to the
completion of their 3 study immunizations and is found to have
disease progression, they will be permitted to continue on the study
as long as the progression has been 50% or less by RECIST
criteria.

If a patient is removed from the study prior to completion of the assigned vaccine
schedule for any reason other than toxicity, that patient will be replaced, in order to
obtain data to help determine the toxicity of the immunizations. We will allow up to 3
replacements per cohort (Phase I, Dose levels 1 and 2; Phase II, MTD).
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8. STATISTICAL CONSIDERATIONS
8.1. Safety

We will evaluate safety continuously in a cohort. We will make our overall assessment
of whether to escalate to the next dose level at least 3 weeks after the last patient in the previous
cohort has received their first injection. This decision will be made by the medical monitor and
the Principal Investigator. A note will be generated following the assessment decision and filed
in study binder. A dosage level will be considered safe if <33% patients treated at a dose level
experience DLT (i.e., 0 of 3, <1 of 6, <3 of 12, or <5 of 18 patients). DLT is defined in Protocol
Section 6. Safety will be evaluated in 3 or 6 patients at each dosage level in phase I. Safety will
continue to be monitored among additional patients treated at the MTD in phase II. A patient
will be considered evaluable for safety if treated with at least one immunization. DLTs will be
observed through 9 weeks to accommodate safety evaluation of all 3 product doses.

8.2. Rate of Immune Response

Immune responses against CEA will be evaluated from the peripheral blood of patients
from among the following studies at the discretion of the Principal Investigator (ELISpot,
cytokine flow cytometry, and antibody responses). We will determine the percentage of patients
with a positive immune response. We define a positive immune response by ELISpot as
described at the 2002 Society of Biologic Therapy Workshop on “Immunologic Monitoring of
Cancer Vaccine Therapy”, i.e. a T cell response is considered positive if the mean number of
spots adjusted for background in six wells with antigen exceeds the number of spots in six
control wells by 10 and the difference between single values of the six wells containing antigen
and the six control wells is statistically significant at a level of p < 0.05 using the Student’s t test.
Immunogenicity assays will occur prior to each immunization and at week 12. Immune response
will be assessed among the 18 patients treated at the MTD (12 in phase I and 12 in Phase II).
The therapy will be considered of further interest if 9 of 18 patients treated at the MTD dose
exhibit an immune response as defined above. Meeting this criterion establishes that the immune
response rate is at least 33% with approximately 90% confidence. At significance level 0.1 there
is 82% power to test the null hypothesis that the immune response rate is < 0.33 versus the
alternative that the immune response rate is > 0.58. The magnitude of response will also be
described. A patient will be considered evaluable for immune response if they receive at least 3
immunizations.

8.3. Determination of Clinical Response
Among patients with measurable/evaluable disease, response determination will be made
according to the RECIST criteria:

Complete Response (CR): Disappearance of target lesion, confirmed at 4
weeks

Partial Response (PR): 30% decrease in longest dimension of target lesion,
confirmed at 4 weeks

Stable Disease (SD): Neither PR nor PD

Progressive Disease (PD): 20% increase in longest dimension of target lesion;
no CR, PR, or SD documented before increased
disease.

The exact binomial confidence interval for the proportion of subjects with a clinical
response of CR or PR will be calculated.
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9. PATIENT WITHDRAWAL

Patients may be removed from the study for the following reasons:

e DLT as defined in Protocol Section 6.

e Patient voluntarily decides to withdraw.

e Patient non-compliance with the study protocol.

e Intercurrent disease which in the opinion of the patient’s treating physician would

affect the ability of the patient to continue on the clinical study.

In the event of withdrawal due to toxicity, a patient will be requested to have safety
evaluations performed as per the protocol for a one year duration post treatment. This may
include having up to 90 mL of blood drawn for immunologic testing.

10. STUDY CONDUCT AND ETHICAL AND REGULATORY CONSIDERATIONS

10.1. Departure from the Protocol

There should be no departure from the protocol if at all possible. If an emergency occurs
that requires departure from this protocol, the investigator or other physician in attendance in
such an emergency will, if circumstances and time permit, contact the principal investigator, or
in his absence, Dr. H. Kim Lyerly, Acting Medical Director, immediately by telephone (919)
684-8111 (paging operator). Such contacts with the principal investigator will be made to permit
a decision as to whether or not the patient will be continued on the study. Such departures need
to be clearly documented and reported to the Institutional Review Board (IRB) and the Etubics
Corporation by the principal investigator.

10.2. Informed Consent

In accordance with guidelines in the Federal Register, Vol. 48, No. 17, 1982, pp. 8951-2,
all patients are required to sign a statement of informed consent. This phase I/II study involves
research that presents risk, but holds the prospect of direct benefit to the individual patient
(46.405-45 Code of the Federal Regulations part 46). The investigator will report to the IRB and
Etubics Corporation will report to FDA changes in the research protocol and all unanticipated
problems involving risks to human patients and others, and no changes will be made in the
research activity without IRB approval.

10.3. Institutional Review

This study must be approved by the site’s IRB. IRB approval of the protocol and the
informed consent form for this study must be given in writing. The IRB must also approve any
significant changes to the protocol as well as a change of principal investigator. Records of all
study review and approval documents must be kept on file by the investigator and are subject to
FDA inspection during or after completion of the study. Adverse events must be reported to the
IRB. The IRB will receive notification of the completion of the study and final report within
three months of study completion or termination. The investigator must maintain an accurate
and complete record of all submissions made to the IRB, including a list of all reports and
documents submitted.

10.4. Documentation and Monitoring
Data will be collected for all patients signing consent. Accurate completion of the
computer data forms for all patients is the responsibility of the investigator.
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10.4.1 Case Report Forms

Case Report Forms (CRFs) are used to record study data and are an integral part of the
study and subsequent reports. Therefore, all reports must be legible and complete. All forms
should be filled out using a black ballpoint pen. Errors should be lined out but not obliterated
and the correction inserted, initialed, and dated by the principal investigator, co-investigators,
study coordinator, or data manager. A CRF must be completed and signed by the principal
investigator for each patient enrolled, including those removed from the study for any reason.
The reason for removal must be noted on the Final Report Form by the investigator for each
patient. CRFs must be kept current to reflect patient status at each phase during the course of the
study. Patients are not to be identified on CRFs by name; appropriate coded identification and
patient initials must be used. The investigator must keep a separate log of patient names and
addresses. This log is subject to FDA inspection. Because of the potential for errors,
inaccuracies, and illegibility in transcribing data onto CRFs, originals of laboratory and other test
results must be kept on file with patient's CRFs or clinical chart. CRFs and copies of test results
must be available at all times for inspection by the FDA.

10.4.2 Maintenance of Study Documentation

The following will be maintained:

a. Case Report Forms - which must be kept legible, accurate, and up-to-date.

b. Patient Files/Signed Informed Consent - which substantiates the data entered
on the case report forms for all required test and evaluation procedures and
verifies that the patient has signed an informed consent to enter the study.

c. Patient Exclusion Record - which should reflect the reason any patient was
screened and found ineligible for the study.

d. Monitoring Log - listing dates of monitor visits.

e. Regulatory Documents - including protocol, investigator brochure, FDA Form
1572, CVs, IRB correspondence, IRB approval/renewals and IRB approved
consent form.

f. Adverse Event Report Form - which should explain any serious or unexpected
adverse experiences.

All study documentation pertaining to the conduct of the study must be kept on file by the
investigator for a period of 2 years following the date a marketing application is approved for the
drug for the indication for which it is being investigated; or, if no application is to be filed or if
the application is not approved for such indication, until 2 years after the investigation is
discontinued and FDA is notified. The sponsor will notify the investigator if a marketing
application is approved or if the investigation is discontinued and the FDA notified.

10.5. Monitoring of the Protocol

A Etubics Corporation representative will conduct a site initiation visit and will review
protocol documents with the investigators and their staff. During the study, the Etubics monitor
will visit the site regularly to check the completeness of study files, the accuracy of data entries
on the CRFs, and adherence to the protocol and to Good Clinical Practice (GCP). Key study
personnel must be available to assist the monitor during these visits. The investigator must
maintain source documents for each subject in the study. The investigator must also keep the
original informed consent form signed by every patient. The investigator must give the monitor
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access to all relevant source documents to verify data entries on CRFs. No information in source
documents about the identity of subjects will be disclosed.

This is a phase I/II clinical study with more than minimal risk and as such will be monitored for
the occurrence of a greater frequency of adverse events (AEs). The principal investigator will
continuously monitor the data and safety of all subjects enrolled. All grades of toxicities will be
recorded.

Safety assessments will consist of monitoring all AEs including serious adverse events (SAEs),
the regular monitoring of hematology, serum chemistry, and routine monitoring of vital signs
and physical condition. AE monitoring should occur from the time of informed consent to 30
days after the last dose of study drug. For those subjects who discontinue study participation
prior to receiving study drug, AE and SAEs will be collected through the time of discontinuation.

Toxicity will be assessed using the NCI CTCAE version 4.0. Refer to Protocol Section 7.3.2.

An AE is any adverse change from the study patient’s baseline (pretreatment) condition,
including any clinical or laboratory test abnormality that occurs during the course of the
proposed clinical study after treatment has started.

Events are classified as SERIOUS if they meet any of the following criteria [per the US Code of
Federal Regulations (CFR) 21 CFR 312.32 and the recommendations of the International
Conference on Harmonization (ICH)]:

An SAE is any sign, symptom or medical condition that emerges during the study or during a
post-study follow-up period that 1) was not present at the start of the study and is not a chronic
condition that is part of the patient’s medical history, OR 2) was present at the start of the study
or as part of the patient’s medical history but worsened in severity and/or frequency during study
participation, AND that meets any of the following regulatory serious criteria:

e any death

e any life-threatening event, i.e., an event that places the patient, in the view of the
investigator, at immediate risk of death from the event as it occurred (does not
include an event that, had it occurred in a more severe form, might have caused
death)

e any event that requires or prolongs in-patient hospitalization

e any event that results in persistent or significant disability/incapacity

e any congenital anomaly/birth defect diagnosed in a child of a patient who
participated in this study and received investigational drug

e other medically important events that in the opinion of the investigator may
jeopardize the patient or may require intervention to prevent one of the other
outcomes listed in the definition above (e.g. allergic bronchospasm requiring
intensive treatment in an emergency room, convulsions occurring at home that do
not require in-patient hospitalization, any blood dyscrasias, or the development of
drug dependency or drug abuse).
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10.6. CTCAE Term (AE description) and Grade
The descriptions and grading scales found in the revised NCI CTCAE version 4.0 will be
utilized for AE reporting. A copy can be downloaded from the CTEP web site
(http://ctep.cancer.gov).

The CTCAE displays Grades 1 through 5 with unique clinical descriptions of severity for
each AE based on the following guideline:

Grade 1 Mild AE

Grade 2 Moderate AE

Grade 3 Severe AE

Grade 4 Life-threatening or disabling AE
Grade 5 Death related to AE

10.7. Assessing Causality
Investigators are required to assess whether there is a reasonable possibility that study
medications caused or contributed to an adverse event. The following general guidance may be
used.

Yes: if the temporal relationship of the clinical event to study drug administration makes a
causal relationship possible, and other drugs, therapeutic interventions or underlying
conditions do not provide a sufficient explanation for the observed event.

No: if the temporal relationship of the clinical event to study drug administration makes a
causal relationship unlikely, or other drugs, therapeutic interventions or underlying
conditions provide a sufficient explanation for the observed event.

10.8. Serious Adverse Event Reporting

All AEs that are classified as serious, unexpected and related or possibly related, will be
recorded on the MedWatch 3500A form and reported within 24 hours of learning of the event to
Etubics Corporation. The form should be completed as much as possible but should not be held
until all information is available. Additional information and/or corrections may be submitted as
they are obtained. The investigator will follow SAEs until resolution, a return to baseline
condition or stabilization or 30 days after the last subject is enrolled whichever occurs first.
SAESs that are ongoing at the time of clinical database closure will be recorded as unresolved.

All study-related deaths should be reported to the IRB within 24 hours; all other serious
adverse experiences should be reported to the IRB within 5 business days. All deaths, whether
considered study-related or not, must also be reported immediately to Etubics Corporation,
additional information may be requested from the treating institution. Deaths believed to be
related to disease progression will not be reported to the FDA as SAEs, as these deaths are an
anticipated outcome of the disease; however, all deaths will be reported to the FDA in the annual
reports.

MedWatch 3500A Reporting Guidelines:

In addition to completing appropriate patient demographic and suspect medication
information, the report should include the following information within the Event Description
(section 5) of the MedWatch 3500A form:
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Treatment regimen (dosing frequency, combination therapy)

Protocol description (and number, if assigned)

Description of event, severity, treatment, and outcome, if known

Supportive laboratory results and diagnostics

Investigator’s assessment of the relationship of the adverse event to each investigational
product and suspect medication

Follow-up information:
Additional information may be added to a previously submitted report by any of the
following methods:
e Adding to the original MedWatch 3500A report and submitting it as follow-up
e Adding supplemental summary information and submitting it as follow-up with the
original MedWatch 3500A form
e Summarizing new information and faxing it with a cover letter including patient
identifiers (i.e. D.O.B., initials, patient number), protocol description and number, if
assigned, suspect drug, brief adverse event description, and notation that additional or
follow-up information is being submitted (The patient identifiers are important so that
the new information is added to the correct initial report.)

Reporting of Pregnancy:

If a participant becomes pregnant during the study, treatment will be discontinued (i.e.,
no additional dose of study vaccine will be given) and the participant will be encouraged to
continue to have regularly scheduled follow-up visits and evaluations. The occurrence of
pregnancy, and the outcome of any pregnancy, in a subject treated with study vaccine, must be
reported to the Etubics Corporation and to the IRB.

Procedures for SAE Reporting:
1. Medical staff/study team notifies principal investigator of SAE. MedWatch 3500A is
completed.

2. Principal Investigator calls Etubics Corpration to report the SAE and faxes the completed
MedWatch 3500A to:

Carol Jones, Vice President of Administration

Address: 410 West Harrison Street, Suite 100, Seattle, WA 981119
Telephone: 206-838-5110 ext. 102

Cell: (206) 818-2985

Fax: (206) 838-2978

Email: cj@etubics.com

3. Carol Jones reports the SAE to one of the following in this order:

A. Chief Scientific Officer: Frank Jones, PhD
Address: 410 West Harrison Street, Suite 100, Seattle, WA 98119
Telephone: 206-838-5110 ext. 101
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Cell: (206) 818-2857
Fax: (206) 838-2978
Email: frj@etubics.com

B. Laboratory Manager: Joseph Balint, PhD
Address: 410 West Harrison Street, Suite 100, Seattle, WA 98119
Telephone: (206) 838-5110 ext. 107
Fax: (206) 838-2978
Email: joe@etubics.com

C. Vice President Research: Elizabeth S. Gabitzsch
Address: 410 West Harrison Street, Suite 100, Seattle, WA 98119
Telephone: (206) 838-5110 ext. 103
Cell: (970) 402-2598
Fax: (206) 838-2978
Email: beth@etubics.com

4. Contacted person in three (3) above notifies the FDA via MedWatch 3500A form.

a. Ifthe SAE results in death or is life-threatening, SAE report will be submitted to the
FDA within 7 days
b. All other SAEs must be reported to the FDA within 15 days

5. All SAE will require input from a physician, the Acting Medical Director will be consulted:

H. Kim Lyerly, MD

Telephone: (919) 684-5613 or (919)684-8111 (paging operator)
Fax: (919) 684-5653

Email: lyerl001@mc.duke.edu

6. SAEs will be reported to the IRB according to the site’s IRB guidelines.

In accordance with FDA regulations and ICH guidelines, investigators will be notified of the
occurrence of new, serious, unexpected adverse events associated with the use of the study
medication (i.e. there is a reasonable possibility that the AE may have been caused by the drug)
within 15 calendar days via a written report. It is the responsibility of the investigator to
promptly inform the relevant IRB of these new adverse events/risks to patients, in accordance
with 21 CFR 312.66. It is the responsibility of Etubics Corporation to promptly inform the NIH
Office of Biotechnology Activities (OBA) and relevant Scientific Review Board of these new
adverse events/risks to patients, in accordance with NIH Guidelines for Research Involving
Recombinant DNA Molecules, in particular Appendix M. It is the responsibility of the Etubics
Corporation to report these SAEs to the FDA. The SAE report will be forwarded to the FDA
after recording the event data via the FDA MedWatch form 3500A.
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10.9. Safety Reporting Requirements
In accordance with 21 CFR 312.32, the sponsor of studies conducted under an IND must
comply with following safety reporting requirements:

a. Expedited IND Safety Reports:

7 Calendar-Day Telephone or Fax Report:

The sponsor is required to notify the FDA of any fatal or life-threatening adverse event
that is unexpected and assessed by the investigator to be possibly related to the use of the
investigational product. An unexpected adverse event is one that is not already described in the
Investigator’s Brochure. Such reports are to be telephoned or faxed to the FDA within
7 calendar days of first learning of the event.

15 Calendar-Day Written Report:

The sponsor is also required to notify the FDA and all participating investigators, in a
written IND Safety Report, of any serious, unexpected AE that is considered possibly related to
the investigational product. An unexpected adverse event is one that is not already described in
the Investigator Brochure.

Written IND Safety Reports should include an Analysis of Similar Events in accordance
with regulation 21 CFR § 312.32. All safety reports previously filed with the IND concerning
similar events should be analyzed. The new report should contain comments on the significance
of the new event in light of the previous, similar reports.

Written IND safety reports with Analysis of Similar Events are to be submitted to the
FDA and all participating investigators within 15 calendar days of first learning of the event.
The FDA prefers these reports on a MedWatch 3500A Form but alternative formats are
acceptable (e.g. summary letter).

b. IND Annual Reports

In accordance with the regulation 21 CFR § 312.32, the sponsor shall within 60 days of
the anniversary date that the IND went into effect submit a brief report of the progress of the
investigation.

c. Data and Safety Monitoring

Data will be collected by the principal investigator, co-investigators, and the protocol
coordinator. The protocol coordinator under the supervision of the principal investigator will
report the AEs. The data will be audited by Etubics Corporation.
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11.APPENDIX 1 - SCHEMA

Pre- Week Week Week Week Months 6, Off
Procedure / Test treatment 0 3 6 9 9, etc.| Treatment
H&P X X X X X X X
Karnofsky Status X X X X X X X
p-HCG=2 X
CBC with diff X X X X X X X
PT-INR, PTT X
Chemistries X X X X X X X
Urinalysis X
ANA X X X
HIV X
Immune Monitoring © Xb X X X X Xb Xb
Antibodies to X X
CEA/AdS Vector ©
Biological Markers 4
(i.,e. CEA, CA15-3) X1 X< X< X1
Brain MRI/CT Scan © X
MRI/CT Scan'f Xf Xt Xf Xf
Immunization 9 X X X
AE Assessmenth X X X X X

Kev: H & P = history & physical examination, KPS = Karmofsky Performance Score, p-HCG = human chorionic
gonadotrophin pregnancy test; CBC & diff = complete blood count and white blood cell differential, Chemistries =
Na, K. Cl, COy, BUN, creatinine, Ca, total protein, albumin, total bilirubin, alkaline phosphatase, AST, ALT and
glucose; ANA = antinuclear antibody, HIV = human immunodeficiency virus antibody, MRI/CT = magnetic

I

esonance imaging/computed tomography; AE = Adverse Event

Notes:

a
b

Lo T ] [=F 51

h

i

B-HCG performed on women of childbearing potential

Immune monitoring drawn during the first clinic wvisit at the discretion of the investigator/immune
monitoring laboratory, prior to each immunization and approximately 3 weeks after the last immunization,
and will be repeated at the discretion of the investigator/immune monitoring laboratory.

Serum obtained for antibodies to CEA and AdS5 vector weeks 0 and 9.

Available serum markers (e.g., CEA or CA15-3) reviewed as available.

Brain CT scan or MRI required within 6 weeks of starting study treatment.

Available CT scans or MRI of the chest, abdomen, and/or pelvis reviewed. Imaging studies within 6 weeks
of starting study treatment is preferred, however is not required. Repeat imaging conducted according to
standard of care.

Immunizations may be modified so that the interval is between 20 and 28 days (3 weeks -1 day to 3 weeks
+7 days). If the second and/or third immunization is delayed, the subsequent immunizations should occur no
earlier than 20 days after the previous immunization.

AE monitoring from the time of informed consent to 30 days after the last dose of study drug.

Follow-up evaluations requested every 3 months for 1 year, while on the study.
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1. PROTOCOL SUMMARY

Title A PHASE UII STUDY OF ACTIVE IMMUNOTHERAPY WITH
Ad5 [E1-, E2b-]-CEA(6D) VACCINE (ETBX-011) IN PATIENTS
WITH ADVANCED OR METASTATIC MALIGNANCIES
EXPRESSING CEA

Objectives a) The primary objective of this protocol i1s to determine the safety of

immunization with Ad5 [El-, E2B-]-CEA(6D)., in patients with
advanced or metastatic CEA-expressing malignancies.

b) The secondary objectives are to evaluate CEA-specific immune
responses to the immunizations and to obtain preliminary data on
clinical response rate.

Major Inclusion/
Exclusion Criteria

Patients with a histologically confirmed diagnosis of metastatic
malignancy who were previously treated with standard therapy known to
have a possible survival benefit or refused such therapy. The tumor must
express CEA as defined by immunohistochemical staining (at least 50%
of the tumor with at least moderate intensity of staining) or a tumor
known to be universally CEA positive (i.e. colon and rectal cancer). If
colorectal cancer, pathologic or clinical confirmation of adenocarcinoma
1s required. Patients will not be treated until 4 or more weeks after any
prior chemotherapy or radiation therapy, but may be receiving non-
cytotoxic targeted therapy (bevacizumab, cetuximab, panitumumab,
trastuzumab, lapatinib, erlotinib, or gefitinib) or hormonal therapy. They
must not have a history of autoimmune disease, serious intercurrent
chronic or acute illness, active hepatitis, serologic evidence for HIV, or
be receiving chronic steroid or immunosuppressive therapy. All patients
must be >21 years old and have a Karnofsky Performance Score of 70%
or higher. Pregnant women and nursing mothers are excluded.

Study Design

Phase I/II study with four dosage levels of the study drug AdS [El-,
E2B-]-CEA(6D) vaccine given by subcutaneous (SQ) injection every
3 weeks for 3 immunizations.

Phase I Component

Cohort Dosage

1 1 x 10° virus particles (vp) in 0.5 mL

2 1 x 10" virus particles (vp) in 0.5 mL

3 1 x 10" virus particles (vp) in 0.5 mL

Phase I1 Component:

Cohort Dosage

4 (MTD from Phase ) 1x 10" virus particles (vp) in 0.5 mL

5 5x10" virus particles (vp) in 2.5 mL

The following procedures will occur:

1) Peripheral blood draw (100 mL) for immune analysis.

2) Cohort 1: Three patients will receive Ad5 [El-, E2B-]-CEA(6D) at a
dose of 1 x 10° virus particles (vp) subcutaneously in 0.5 mL every 3
weeks for 3 immunizations. Assessment of dose-limiting toxicities
(DLT) for dose escalation will be made after all patients in this cohort
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3)

4

6)

have had a study visit at least 3 weeks after receiving their first dose
of vaccine. If there are no DLT, defined as any Grade 2, 3 or 4
immediate hypersensitivity reactions, Grade 3 or 4 fever that may
possibly be associated with the immunization, Grade >2 autoimmune
events except for vitiligo or fever for less than 2 days and less than
101.5 °F, Grade =2 allergic reactions (grade 2 is defined as
generalized urticaria as defined by NCI Common Terminology
Criteria for Adverse Events (CTCAE version 4.0), or Grade >3 non-
hematologic toxicity, then patients may begin enrolling into cohort 2.
If there 1s 1 DLT, then an additional 3 patients will be enrolled at this
dosage level. Assessment of DLT for dose escalation will be made
after the 3 additional patients have had a study visit at least 3 weeks
after receiving their first dose of vaccine. If none of these latter 3
patients have DLT (i.e., 1 DLT in the 6 total patients), then patients
may begin enrolling into cohort 2. If 2 patients have DLT at the
lowest dosage level, dosing will be de-escalated to 1x10° virus
particles (vp).

Cohort 2: Three patients will receive AdS [El-, E2B-]-CEA(6D) at a
dose of 1 x 10" virus particles (vp) subcutaneously in 0.5 mL every 3
weeks for 3 immunizations. Assessment of DLT for dose escalation
will be made after all patients in this cohort have had a study visit at
least 3 weeks after receiving their first dose of vaccine. If there are
no DLT, then patients may begin enrolling into cohort 3. If there is 1
DLT then an additional 3 patients will be enrolled at this dosage
level. Assessment of DLT for dose escalation will be made after the 3
additional patients have had a study visit at least 3 weeks after
receiving their first dose of vaccine. If none of these latter 3 patients
have DLT, then patients may begin enrolling into cohort 3.

Cohort 3: Six patients will receive Ad5 [E1-, E2B-]-CEA(6D) at a
dose of 1 x 10" virus particles (vp) subcutaneously in 0.5 mL every 3
weeks for 3 immunizations. Assessment of DLT for proceeding to
phase II enrollment will be made after all patients in this cohort have
had a study visit at least 3 weeks after receiving their first dose of
vaccine. If there is 0 or 1 DLT, then patients may begin enrolling
mnto the phase II portion of the study.

Phase II Component - Cohort 4: An additional 12 patients will
receive Ad5 [El-, E2B-]-CEA(6D) at the MTD every 3 weeks for
3 immunizations. MTD determined as AdS [E1-, E2B-]-CEA(6D) at
a dose of 1 x 10" virus particles (vp)subcutaneously in 0.5 mL every
3 weeks for 3 immunizations.

Cohort 5: Upon completion of Cohort 4 and in the absence of DLT,
enrollment m cohort 5 will be permitted. Six patients will receive
Ad5 [El-, E2B-]-CEA(6D) at a dose of 5x10" virus particles (vp)
subcutaneously in 2.5 mL in the thigh every 3 weeks for
3 immunizations. Assessment of DLT will be made after all patients
in this cohort have had a study visit at least 3 weeks after receiving
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their first dose of vaccine. If there are 0-1 DLT, then this will be
declared the maximum feasible dose. If there are 2 or more DLT, then
1 x 10" virus particles (vp) will be declared the MTD.

7) Patients will have 100 mL peripheral blood drawn prior to each
immunization and at week 9 to determine whether there is an effect
on the immune response at specific time points during the study
and/or after a specific number of immunizations.

8) Time to progression will be measured using MRICT scans
performed as per standard of care (approximately 3 month intervals).

Risks/Toxicities Potential risks associated with the vaccine include anaphylaxis, fever,
skin reaction, autoimmunity (colitis), and hepatic insufficiency.

Number of Patients | Planned: 30 evaluable patients (plus up to 12 replacements); may require
40-45 patients if DLT occur.

Duration of Study | 6 months after the last patient 1s enrolled; approximately 2 years total.

Criteria for Toxicity will be assessed using CTCAE version 4.0. CEA-specific

Evaluation immune response will be measured in the peripheral blood. Time to
recurrence will be determined by RECIST criteria.

Statistical Analysis | Safetv: We will evaluate safety in each cohort at least 3 weeks after the

last patient in the previous cohort has received their first injection. A
dosing scheme will be considered safe if <33% of patients treated at a
dosage level experience DLT (e.g., 0 of 3, <1 of 6, <3 of 12 or <5 of 18
patients). A patient will be considered evaluable for safety if treated with
at least one immunization.

Rate of immune response: We will determine the percentage of patients
with a positive immune response. We define a positive immune response
by ELISpot as described at the 2002 Society of Biologic Therapy
Workshop on “Immunologic Monitoring of Cancer Vaccine Therapy”,
1.e. a T cell response is considered positive if the mean number of spots
in six wells with antigen exceeds the number of spots in six control wells
by 10 and the difference between single values of the six wells
contaimning antigen and the six control wells 1s statistically significant at a
level of p < 0.05 using the Student’s t test. Immunogenicity assays will
occur prior to each immunization and at week 9. Immune response will
be assessed at the MTD. An observed immune response i 9 of 18
patients will be considered sufficient evidence of immune response to
justify further investigation. Meeting this criterion establishes that the
immune response rate is at least 33% with approximately 90%
confidence. The magnitude of response will also be described. A patient
will be considered evaluable for immune response if they receive at least
3 immunizations.

2. STUDY OBJECTIVES

a) The primary objective of this protocol is to determine the safety of immunization with
AdS [El-, E2B-]-CEA(6D) in patients with advanced or metastatic CEA-expressing

malignancies.
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b) The secondary objectives are to evaluate CEA-specific immune response to the
immunizations and obtain preliminary data on response rate.

3. BACKGROUND AND SIGNIFICANCE
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4. PATIENT SELECTION

4.1. Criteria for Patient Eligibility

4.1.1.

4.1.2.

4.1.3.

Histologically confirmed diagnosis of malignancy expressing CEA. Because this
1s a safety and immunogenicity study, patients are NOT required to have
measurable or evaluable disease by Response Evaluation Criteria in Solid Tumors
(RECIST).
For all tumor types other than colorectal, the tumor must express CEA as defined
by immunohistochemical staining (at least 50% of the tumor with at least
moderate intensity of staining) or a tumor known to be universally CEA positive
(1.e. colon and rectal cancer). If colorectal cancer then, pathologic or clinical
confirmation of adenocarcinoma is required.
Patients must have received treatment with standard therapy known to have a
possible overall survival benefit.
For the following common cancers, the following eligibility criteria apply:
e Colorectal cancer: Must have received and progressed through at least one
line of palliative chemotherapy consisting of one of the following regimens:
- Palliative chemotherapy for metastatic colorectal cancer with
S-fluorouracil (or capecitabine) and oxaliplatin.
- Palhative chemotherapy for metastatic colorectal cancer with
5-fluorouracil (or capecitabine) and irinotecan.
- Palliative chemotherapy regimen for metastatic colorectal cancer that
includes bevacizumab.
- Colorectal cancer patients currently receiving palliative single-agent
bevacizumab or cetuximab will be eligible for this trial and may
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continue these therapies concomitant with study treatment (if they
have been on these single agent therapies for at least 3 months).

e Breast cancer: Must have received and progressed through at least one line of
chemotherapy for metastatic breast cancer consisting of one of the following
regimens:

- Palliative anthracycline- or taxane-based chemotherapy

- Patients with tumors that over express HER2 (IHC 3+ or FISH+) must
have received and progressed through at least one line of palliative
therapy that combines trastuzumab with chemotherapy.

- Breast cancer patients currently receiving palliative endocrine therapy
or single-agent trastuzumab will be eligible for this trial and may
continue these therapies concomitant with study treatment (if they
have been on these single agent therapies for at least 3 months).

- Patients who have been treated or offered the options of treatment with
Bevacizumab (option clearly stated in the consent form).

- Patients who have been treated or offered the options of treatment with
Lapatinib (option clearly stated in the consent form).

e Lung cancer: Must have received and progressed through chemotherapy for
metastatic disease consisting of one of the following regimens:

- Palliative platinum-based (cisplatin or carboplatin) chemotherapy if
the patient has not received chemotherapy previously.

- Pallhiative taxane-based (docetaxel or paclitaxel) or vinorelbine
chemotherapy if the patient has received chemotherapy previously.

- Lung cancer patients curmrently receiving palliative single-agent
erlotinib or gefitinib will be eligible for this trial and may continue
these therapies concomitant with study treatment (if they have been on
these single agent therapies for at least 3 months).

e Pancreatic cancer: Must have received and progressed through chemotherapy
including gemcitabine.

- Pancreatic cancer patients currently receiving palliative single-agent
erlotinib will be eligible for this trial and may continue this therapy
concomitant with study treatment (if they have been on this single
agent therapy for at least 3 months).

e For other malignancies, if a first line therapy with survival or palliative benefit
exists, it should have been administered and there should have been
progressive disease.

e Patients who have received and progressed through first-line palliative
chemotherapy must be advised regarding second-line therapy before being
enrolled on this investigational study.

4.1.4. Kamofsky performance score of 70% or higher
4.1.5. Estimated life expectancy > 3 months
4.1.6. Age =21 years, but <75
4.1.7. Adequate hematologic function, with WBC > 3000/microliter, hemoglobin
>9g/dl. (it 1s acceptable to have had prior ftransfusion), platelets
> 75,000/microliter; PT-INR <1.5 (unless patient is receiving warfarin in which
case PT-INR must be <3), PTT <1.5X ULN
Etubics Corporation
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4.1.8.

4.1.9.

4.1.10.

4.1.11.

4.1.12.

Adequate renal and hepatic function, with serum creatinine < 1.5 mg/dL, bilirubin
<1.5mg/dL (except for Gilbert’s syndrome which will allow bilirubin
< 2.0 mg/dL), ALT and AST < 2.5 x upper limit of normal.

Patients who have received prior CEA-targeted immunotherapy are eligible for
this trial, if this treatment was discontinued at least 3 months prior to enrollment.
Patients who are taking medications that do not have a known history of
immunosupression are eligible for this trial.

Ability to understand and provide signed informed consent that fulfills
Institutional Review Board’s guidelines.

Ability to return to the clinical site for adequate follow-up, as required by this
protocol.

4.2. Criteria for Patient Exclusion

421

4272
423.

424.

42.5.

4.2.6.

42.7.

42.8.

Patients with concurrent cytotoxic chemotherapy or radiation therapy should be
excluded. There are no exclusions based on the number of prior chemotherapy,
biologic, hormonal, or experimental regimens. Except for the permitted
concomitant therapies (bevacizumab, cetuximab, panitumumab, trastuzumab,
lapatinib, erlotinib, gefitinib, or hormonal therapy which patients must have been
on for at least 3 months at the time of enrollment if they intend to continue them
with the vaccine), there must be at least 3 months between any prior CEA-
targeted immunotherapy and study treatment and at least 4 weeks between any
other prior therapy (including radiotherapy) and study treatment. Patients must
have recovered to grade 1 acute toxicities from prior treatment.

Patients with a history of or current brain metastases will not be permitted.
Patients with a history of autoimmune disease, such as but not restricted to,
inflammatory bowel disease, systemic lupus erythematosus, ankylosing
spondylitis, scleroderma, or multiple sclerosis. Autoimmune related thyroid
disease and vitiligo are permitted.

Patients with serious intercurrent chronic or acute illness, such as cardiac disease
(NYHA class III or IV), hepatic disease, or other illness considered by the
Principal Investigator as unwarranted high risk for investigational drug treatment.
Patients with a medical or psychological impediment to probable compliance with
the protocol should be excluded.

Concurrent (or within the last 5 years) second malignancy other than
non-melanoma skin cancer, cervical carcinoma in situ, controlled superficial
bladder cancer, or other carcinoma in situ that has been treated.

Presence of an active acute or chronic infection including: a urinary tract
infection, HIV (as determined by ELISA and confirmed by Western Blot).
Patients with HIV are excluded based on immuno-suppression, which may render
them unable to respond to the vaccine; patients with chronic hepatitis are
excluded because of concern that hepatitis could be exacerbated by the injections.
Patients on chronic steroid therapy (or other immuno-suppressives, such as
azathioprine or cyclosporin A) are excluded on the basis of potential immune
suppression. Patients must have had 6 weeks of discontinuation of any steroid
therapy (except that used as pre-medication for chemotherapy or contrast-
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4209.

4.2.10.

42.11.

enhanced studies or for acute treatment (<5 days) of intercurrent medical
condition such as a gout flare) prior to enrollment.

Pregnant and nursing women should be excluded from the protocol since this
research may have unknown and harmful effects on an unborn child or on young
children. If the patient is sexually active, the patient must agree to use a
medically acceptable form of birth control while receiving treatment and for a
period of 4 months following the last vaccination therapy. It is not known whether
the treatment used in this study could affect the sperm and could potentially harm
a child that may be fathered while on this study.

Patients with acute or chronic skin disorders that will interfere with injection into
the skin of the extremities or subsequent assessment of potential skin reactions
will be excluded.

Patients with metastatic disease which 1s determined to be resectable must have
been referred to a surgeon for consideration of resection.

4.3. Accrual
We expect to accrue a minimum of 30 evaluable patients (plus up to 12 replacements
for patients removed from the study prior to completion of the assigned vaccine
schedule for any reason other than toxicity). The study may require 40-45 patients if
DLT occur that necessitate re-dosing at a lower dosage levels (Refer to Protocol
Section 6 for a description of the dose escalation criteria.)

4.4 Assignment of study number
Patients will be assigned study numbers in order of their screening using a site specific
sequential numbering system, e.g..,: ETBX-011- 001, 002, 003 etc. including screened
patients.

Assignment of study day: Day 0 is the day of the first immunization. The second
immunization is at Day 21.

5. PRE-TREATMENT EVALUATION

The following pre-treatment evaluations will be completed within 1 month (+/- 2 weeks)
before starting study treatment: (Refer to Appendix 1 - Schema)

e History and physical exam, to include Kamofsky Performance Score and review of
inclusion and exclusion criteria

e [-HCG for women with childbearing potential
Hematological and Biochemical Tests:

2]
@)
O

CBC with differential

PT, INR and PTT

Na, K, Cl, CO;, BUN, creatinine, Ca, total protein, albumin, total bilirubin,
alkaline phosphatase, AST, ALT and glucose

e Urninalysis
e HIV Antibody
¢ Anti Nuclear Antibody (ANA)
e Biological Markers:
Etubics Corporation
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o Serum will be obtained to measure antibodies to CEA and the neutralizing
antibodies to Ad5 vector and sent to Etubics Corporation for determination.
o Other available serum markers (e.g., CEA or CA15-3) will be reviewed if
determined and available.
e Immunologic Evaluation/Archive Sample:
o Blood may be drawn during the first clinic visit (after consent is signed) for
immunologic evaluation and/or archiving.
e Imaging Studies:
o  Brain CT scan or MRI is required within 6 weeks of starting study treatment.
o  Available CT scans or MRI of the chest, abdomen, and/or pelvis will be reviewed.
Imaging studies within 6 weeks of starting study treatment is preferred, but is not
required.

6. TREATMENT PLAN

Patients will be enrolled into successive dosage level cohorts of 3 or 6 patients and
monitored for dose-limiting toxicity (DLT).

DLT (Based on NCI CTCAE version 4.0) is defined as any Grade 2, 3 or 4 immediate
hypersensitivity reactions, Grade 3 or 4 fever that may possibly be associated with the
immunization, Grade >2 autoimmune events except for vitiligo or fever for less than 2 days and
less than 101.5 °F, Grade =2 allergic reactions (grade 2 is defined as generalized urticaria as
defined by CTCAE version 4.0), or Grade >3 non-hematologic toxicity.

During dose escalation through the first three patients of cohort 3, there will be a
minimum of 1 week between enrolling successive patients. The first patient will be called to
check on their condition prior to enrolling the second patient since patients can be enrolled after
1 week of initiation of cohort 3. If no DLT have been observed at this point, then further
enrollment can occur in cohort 3 and the phase II component, cohort 4 without the 1-week
waiting period. Between dosage levels, through cohort 3, assessment of DLT for dose escalation
will be made after all patients in a cohort have had a study visit at least 3 weeks after receiving
their first dose of vaccine and all the available safety data and laboratory results have been
reviewed. If DLT occurs m <33% of patients in a given dosage level cohort, progression to the
next dosage level will proceed. If DLT occurs in >=33% of patients in a given cohort, the next
lower dosage level will be defined as the maximum tolerated dose (MTD). If DLT occurs in
<33% of patients in the highest dosage level tested, that dosage level will be defined as the
MTD. Additional details of this dose escalation and de-escalation plan are provided below and
in Figures 3A, 3B and Table 3. Upon completion of cohort 4 and in the absence of DLT,
enrollment in cohort 5 will be permitted.
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1)

2)

3)

4)

Phase I: Cohort 1: Three patients will receive Ad5 [El-, E2B-]-CEA(6D) at a dose of 1 x
10° virus particles (vp) in 0.5 mL subcutaneously in the same thigh every 3 weeks for
3 immunizations. Immunizations should be separated by 5 cm. A diary card will be
given to each subject at the first treatment along with a ruler to record any adverse
reactions for 2 days after treatment (24 hours and 48 hours post injection). The diary card
will be placed in the study file. Assessment of DLT for dose escalation will be made
after all patients in this cohort have had a study visit at least 3 weeks after receiving their
first dose of vaccine. If there are no DLT (as defined above), then patients may begin
enrolling mnto cohort 2. If there 1s 1 DLT then an additional 3 patients will be enrolled at
this dosage level. Assessment of DLT for dose escalation will be made after the 3
additional patients have had a study visit at least 3 weeks after receiving their first dose of
vaccine. If none of these latter 3 patients have DLT, then patients may begin enrolling
into cohort 2. If 2 patients have DLT at this lowest dosage level, dosing will be de-
escalated to 1x10® virus particles (vp) and a new cohort of 3 patients instituted.

Cohort 2: Three patients will receive Ad5 [El-, E2B-]-CEA(6D) at a dose of 1 x 10"
virus particles (vp) in 0.5 mL subcutaneously in the same thigh every 3 weeks for
3 immunizations. Immunizations site should be separated by 5 ecm. A diary card will be
given to each subject at the first treatment along with a ruler to record any adverse
reactions for 2 days after treatment (24 hours and 48 hours post injection). The diary card
will be placed in the study file. Assessment of DLT for dose escalation will be made
after all patients n this cohort have had a study visit at least 3 weeks after receiving their
first dose of vaccine. If there are no DLT, then patients may begin enrolling into cohort
3. If there is 1 DLT then an additional 3 patients will be enrolled at this dosage level.
Assessment of DLT for dose escalation will be made after the 3 additional patients have
had a study visit at least 3 weeks after receiving their first dose of vaccine. If none of
these latter 3 patients have DLT, then patients may begin enrolling into cohort 3. If 2
patients have DLT at this dosage level, the dosage level in cohort 1 will be considered the
MTD. If only 3 patients were enrolled in cohort 1, an additional 3 patients will be
enrolled at that dosage before proceeding to the next cohort.

Cohort 3: Six patients will receive Ad5 [El-, E2B-]-CEA(6D) at a dose of 1 x 10" virus
particles (vp) im 0.5 mL subcutaneouslyin the same thigh every 3 weeks for
3 immunizations. Immunizations site should be separated by 5 cm. A diary card will be
given to each subject at the first treatment along with a ruler to record any adverse
reactions for 2 days after treatment (24 hours and 48 hours post injection). The diary card
will be placed in the study file. Assessment of DLT for proceeding to phase II
enrollment (Cohort 4) will be made after all patients in this cohort have had a study visit
at least 3 weeks after receiving their first dose of vaccine. If there 1s 0 or 1 DLT, then
subjects may enroll in Cohort 4. If 2 patients have DLT at this dosage level, the dosage
level in cohort 2 will be considered the MTD. If only 3 patients were enrolled in cohort
2, an additional 3 patients will be enrolled at that dosage before proceeding to the next
level.

Phase II - Cohort 4: After the MTD is established, an additional 12 patients will receive
Ad5 [El-, E2B-]-CEA(6D) at the MTD every 3 weeks for 3 immunizations.
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Note: If during accrual of patients in the phase II cohort, DLT occurs at a sufficient rate
such that the rate of DLT amongst the total number of patients (those treated at MTD in
phase I and those in phase II) is >33%, then phase II will be restarted at the dosage level
which 1s one level below the prior MTD.

5) Cohort 5: Upon completion of cohort 4 and in the absence of DLT, six patients will
receive AdS [El-, E2B-]-CEA(6D) at a dose of 5x10' virus particles (vp)
subcutaneously i 2.5 mL 1 the thigh every 3 weeks for 3 immunizations. Assessment
of DLT will be made after all patients in this cohort have had a study visit at least
3 weeks after receiving their first dose of vaccine. If there are 0-1 DLT, then this will be
declared the maximum feasible dose. If there are 2 or more DLT, then 1 x 10" virus
particles (vp) will be declared the MTD.

6) Patients will have 100 mL peripheral blood drawn prior to each immunization and
approximately 3 weeks after the third immunization (Week 9) to determine whether there
1s an effect on the immune response at specific time points during the study and/or after a
specific number of immunizations.

7) Time to progression will be measured using CT scans performed at approximately
3 month intervals (based on clinical standard of care).

8) For all patients, if scheduling conflicts arise, the scheduled 3-week interval between
immunizations may be modified so that the interval between immunizations i1s between
20 and 28 days (3 weeks -1 day to 3 weeks +7 days). If the second and/or third
immunization is delayed, the subsequent immunizations should occur no earlier than
20 days after the previous immunization.

9) The following safety events will trigger a temporary suspension of study vaccinations:

a) If one or more patients develop a Grade 4 allergic reaction without a clear
attributable cause, other than study vaccine
b) Death not attributed to disease.

Assessment of these halting rules is a review of cumulative events for all study
participants, and should not be confused with reasons for delaying or terminating the
immunization schedule of any individual patient.

Etubics Corporation will fully review all available safety data, consult with the principal
investigator, medical monitor and the FDA as needed, before determining if resuming
vaccinations is appropriate. If it 1s determuned that study vaccinations can resume, the
halting rules will apply to each subsequent event that meets the criteria described above.
Vaccinations may also be suspended for safety concerns other than those described above
if, in the judgment of the principal mvestigator or sponsor, participant safety is
threatened.
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6.1. Study Stopping Rules
Death possibly related to the study agent.
Two patients having a Grade 4 toxicity event that is possibly/probably related to

the study agent.
Figure 3A.

Cohort 1 DLT

N=3 > 2 » De-escalate
DLT DLT Increase | DLT
= =1 | to n=6 B2

DLT
=1

Cohort2 | DLT

N=3 52 — 5 Declare MTD is level 1
I DLT
- =1 - 5 Increase DLT

to n=6 =2
- DLT

s ]
Cohort3 | DLT _

N=6 5D — 5 Declare MTD is level 2
DLT
=0,1

Cohort 4 = dosage level 3 (n =6) B Cohort 5
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Figure 3B.

Cohort 5
N=6

DLT
<33%

—>

DLT > 33% at any point
(see table)

Declare
MTD 1s
dose level
3

Complete accrual

Table 3. Calculation of rates of DLT during patient accrual in phase I and phase II

Eesluable | 45 5 45,6 7.8.9 10,1112 | 131415 | 16.17.18
for toxicity

% with DLT _

to be >33% I . = = 3 -
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6.2.

Pharmaceutical Information
6.2.1 Dosage and Administration
Patients will receive Ad5 [El-, E2B-]-CEA(6D) at a dose of 1 x 10°, 1 x 10'°, or 1 x 10"

virus particles (vp) per immunization in 0.5 mL of sterile saline subcutaneously every 3 weeks
for 3 immunizations (cohorts 1, 2, 3, and 4). The 5® cohort will receive Ad5 [El-, E2B-]-
CEA(6D) at a dose of 5 x 10* virus particles (vp) per immunization in 2.5 mL of sterile saline
subcutaneously in the thigh every 3 weeks for 3 immunizations.

6.2.2 How Supplied
ETBX-011 will be provided in a frozen state in a 2ml vial with a fill volume of 0.5 ml of

extractable vaccine which contains 1x10" total virus particles (vp). The volume of injection for
1x10"! virus particles (vp) is 0.5 mL. The lower doses will be produced by dilution in 0.9%
saline using the following directions. The product should be stored at </=-20°C until used.

Instructions for dose preparation:
Cohort 1: To administer 1x10e9 virus particles (vp) by subcutaneous injection, perform 2
serial dilutions of vialed vaccine as follows:

1.
2:

3.

OOkl O (e

10.

Draw 4.5 mL of sterile saline into a syringe.

Using a second syringe, withdraw 0.5 mL of previously thawed ETBX-011 from the supplied
vial.

Remove the needle from syringe containing the 4.5 mL saline, and inject the 0.5 mL of
ETBX-011 from the second syringe into the syringe containing saline.

Mix. This new solution has a concentration 2 x 10" vp/ml.

Use a new sterile syringe with a needle and repeat above procedure.

Withdraw 4.5 mL of sterile saline.

In the second syringe withdraw 0.5 mL from the syringe containing 2 x 10" vp/ml.

Remove the needle from the syringe containing the 4.5 mL saline, and inject the 0.5 mL of 2
x 10"°vp/mL from the second syringe.

Place a new needle on the 10-mL syringe from Step 8 above and mix the two solutions.
This solution now has a concentration 2 x 10° vp/mL (1 x 10° vp per 0.5 mL).

Label a new 1-mL sterile syringe ETBX-011, 1 x 10° vp and withdraw 0.5 mL from the
syringe containing 2 x 10° vp/mL. This prepared vaccine (ETBX-011, 1 x 10° vp) can be
kept at room temperature for four hours prior to administering to the patient.

Cohort 2: To administer 1x10e10 virus particles (vp) by subcutaneous injection:

1. Draw 4.5 mL of sterile saline into a syringe.

2. Using a second syringe, withdraw 0.5 mL of previously thawed ETBX-011 from the supplied
vial.

3. Remove the needle from syringe containing the 4.5 mL saline, and inject the 0.5 mL of
ETBX-011 from the second syringe into the syringe containing saline.

4. Mix. This new solution has a concentration 2 x 10" vp/ml.

5. Label a new 1-mL sterile syringe ETBX-011, 1 x 10" vp and withdraw 0.5 mL from the
syringe containing 2 x 10"’ vp/mL. This prepared vaccine (ETBX-011, 1 x 10"’ vp) can be
kept at room temperature for four hours prior to administering to the patient.
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Cohort 3 and 4: To administer 1x10el1 virus particles (vp) by subcutaneous injection:
1. Withdraw 0.5mL of contents from the previously thawed, supplied ETBX-011 from the vial
and administer to each subject without any further manipulation.

Cohort 5: To administer 5x10el1 virus particles (vp) by subcutaneous injection:
1. Withdraw 0.5mL of contents from each of 5 previously thawed ETBX-011 vials (total
volume 2.5ml) and administer to each subject without any further manipulation.

6.2.3 Disposal of Unused Vaccine

Unless other arrangements are agreed in writing, all unused vaccine should be delivered
to Dr. Joe Balint, at Etubics Corporation for disposal at or before the completion of the clinical
study.

7. TREATMENT EVALUATION

7.1. Short-Term Evaluation During and After Active Immunotherapy
On vaccine administration days, blood will be drawn before administration. Evaluations
will also be conducted for patients who discontinue from the study if they have received any
treatment. The investigator will determine the degree of evaluation based on the patient's
condition and/or reason for discontinuation from the study.

7.1.1 General Evaluations

Weeks 0. 3. 6 (Immunization Visits):

General evaluations include medical history, Kamnofsky performance status , and
complete physical examination with weight by the attending physician. Any other
treatments, medications, biologics, or blood products that the patient is receiving or has
received since the last visit will be recorded. Patients will remain in the clinic for
approximately 30 minutes following receipt of vaccine to monitor for any adverse
reactions. Local and systemic reactogenicity after each dose of vaccine will be assessed
daily for 3 days (on the day of immunization and 2 days thereafter) using diary cards to
report symptoms and a ruler to measure local reactogenicity.

Week 9:
General evaluations include medical history, Kamofsky performance status, and
complete physical examination with weight by attending physician. Any other
treatments, medications, biologics, or blood products that the patient is receiving or has
received since the last visit will be recorded. Immunization injection sites will be
assessed.

7.1.2 Hematological and Biochemical Assessment

Weeks 0. 3. 6 (Immunization Visits):

Blood will be drawn to perform chemistry and hematology, including CBC with
differential, Na, K, CL, CO,, BUN, creatinine, Ca, total protein, albumin, total bilirubin,
alkaline phosphatase, AST, ALT and glucose.
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Week 9:

Blood will be drawn to perform chemistry and hematology, including CBC with
differential, Na, K, Cl, CO; BUN, creatinine, Ca, total protein, albumin, total bilirubin,
alkaline phosphatase, AST, ALT, glucose and ANA.

7.1.3 Biological Markers

Weeks 0 and 9:

Serum (5ml) to measure antibodies to CEA and the AdS vector will be obtained and send
to Etubics Corporation for determination. Biomarkers (e.g., CEA or CA15-3) will be
reviewed if determined and available.

7.1.4 Immunological Assessment

Weeks 0. 3. 6. and 9:

Peripheral blood (90mL) will be drawn prior to each immunization and approximately 3
weeks after the last immunization to determine whether there is an effect on the immune
response at specific time points during the study and/or after a specific number of
immunizations. Peripheral blood mononuclear cells (PBMC) will be assayed for T cell
responses to CEA using ELISPOT at all time points, plus proliferation assays, multi-
parameter flow cytometric analysis, and cytoxicity assays, if possible and at the
discretion of the investigator. Serum from each blood draw will be archived and sent to
Etubics Corporation for AdS neutralizing level determination.

7.2. Long-Term Follow-Up
Patients will be requested to continue long-term follow-up every 3 months for 1 year. At
each wvisit, a medical history and physical exam and the following lab tests will be
performed: blood chemistry and hematology, including CBC with differential, Na, K, Cl,
CO,. BUN, creatinine, Ca, total protein, albumin, total bilirubin, alkaline phosphatase,
AST, ALT and glucose.

At each wisit, 40-100 mL of peripheral blood should be drawn for immune analysis, if
there was previous evidence of an immune response or at the discretion of the
investigator. Available serum markers (e.g., CEA, CA15-3) will be reviewed.

7.3. Management of Intercurrent Events

7.3.1 Concomitant Medications

Patients will be removed from the protocol treatment if they initiate concomitant
chemotherapeutic agents, corticosteroids, or other immunosuppressive agents, or other
forms of immunotherapy. After meeting the inclusion criteria, all other medications
deemed appropriate for the patient, by the investigator, may be administered to the
patient. All medications and changes in medication during treatment will be recorded.
Hormonal therapy and bisphosphonates may be continued in breast cancer patients if they
have been stable on the agents for at least 1 month prior to enrollment.
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7.3.2 Adverse Events
7.3.2.1 Toxicity will be graded according to the NCI Common Terminology Criteria
for Adverse Events (CTCAE) version 4.0 (which can be downloaded from
the CTEP web site (http://ctep.cancer.gov).) DLT is defined in Protocol
Section 6.
7.3.2.2 Possible side effects from immunization may include local effects (pain,
tenderness, rednesss or swelling), systemic effects (malaise, fatigue, myalgia,
arthralgia, headache, nausea, vomiting, chills or fever), and allergic reactions
such as hives, rash or anaphylactic reactions. Induction of auto-immunity,
manifest as arthritis, serositis, nephritis, thyroiditis, colitis, neutropenia, etc.,
1s theoretically possible, but has not been observed in our prior CEA vaccine
studies.  Also, liver function test abnormalities and liver failure are
theoretically possible.

7.3.3 Treatment of Toxicity

For acute allergic reactions, use of diphenhydramine 25-50 mg IV, corticosteroids
(Solumedrol 100 mg), and epinephrine (1:1000, 0.3-1 mL sq) should be considered.
These medications are available i the clinical setting where the vaccine will be
administered. For auto-immunity, corticosteroids (prednisone 0.5-1 mg/kg/d) should be
considered. Clinical assessment of other targets, such as thyroid, arthritis, urticaria, or
proteinuria, for auto-immunity and serum sickness like antigen-antibody complex
disease, will also be performed as indicated.

7.3.4 Active Immunotherapy will be Discontinued for:
7.3.4.1 Life-threatening anaphylactic reactions related to active immunotherapy
7.3.4.2 DLT related to active immunotherapy
7.3.4.3 Disease progression (by RECIST criteria). Patients will be offered
referral to a medical oncologist for discussion of other treatment options,
and for continued medical care.
7.3.43.1 Disease progression prior to completing the 3 study
immunizations:
In the event that a patient undergoes reimaging studies prior to the
completion of their 3 study immunizations and is found to have
disease progression, they will be permitted to continue on the study
as long as the progression has been 50% or less by RECIST
criteria.

If a patient is removed from the study prior to completion of the assigned vaccine
schedule for any reason other than toxicity, that patient will be replaced, in order to
obtain data to help determine the toxicity of the immunizations. We will allow up to 3
replacements per cohort.
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8. STATISTICAL CONSIDERATIONS
8.1. Safety

We will evaluate safety continuously in a cohort. We will make our overall assessment
of whether to escalate to the next dose level at least 3 weeks after the last patient in the previous
cohort has received their first injection. This decision will be made by the medical monitor and
the Principal Investigator. A note will be generated following the assessment decision and filed
in study binder. A dosage level will be considered safe if <33% patients treated at a dose level
experience DLT (i.e., 0 of 3, <1 of 6, <3 of 12, or <5 of 18 patients). DLT is defined in Protocol
Section 6. Safety will be evaluated in 3 or 6 patients at each dosage level in phase I. Safety will
continue to be monitored among additional patients treated at the MTD in phase II (cohort 4) and
in cohort 5. A patient will be considered evaluable for safety if treated with at least one
immunization. DLTs will be observed through 9 weeks to accommodate safety evaluation of all
cohorts.

8.2. Rate of Immune Response

Immune responses against CEA will be evaluated from the peripheral blood of patients
from among the following studies at the discretion of the Principal Investigator (ELISpot,
cytokine flow cytometry, and antibody responses). We will determine the percentage of patients
with a positive immune response. We define a positive immune response by ELISpot as
described at the 2002 Society of Biologic Therapy Workshop on “Immunologic Monitoring of
Cancer Vaccine Therapy”, 1.e. a T cell response is considered positive if the mean number of
spots adjusted for background imn six wells with antigen exceeds the number of spots in six
control wells by 10 and the difference between single values of the six wells containing antigen
and the six control wells 1s statistically significant at a level of p < 0.05 using the Student’s t test.
Immunogenicity assays will occur prior to each immunization and at week 12. Immune response
will be assessed among the 18 patients treated at the MTD (12 in phase I and 12 in Phase II).
The therapy will be considered of further interest if 9 of 18 patients treated at the MTD dose
exhibit an immune response as defined above. Meeting this criterion establishes that the immune
response rate is at least 33% with approximately 90% confidence. At significance level 0.1 there
1s 82% power to test the null hypothesis that the immune response rate is < 0.33 versus the
alternative that the immune response rate is > 0.58. The magnitude of response will also be
described. A patient will be considered evaluable for immune response if they receive at least 3
immunizations.

8.3. Determination of Clinical Response
Among patients with measurable/evaluable disease, response determination will be made
according to the RECIST ecriteria:

Complete Response (CR): Disappearance of target lesion, confirmed at 4
weeks

Partial Response (PR): 30% decrease in longest dimension of target lesion,
confirmed at 4 weeks

Stable Disease (SD): Neither PR nor PD

Progressive Disease (PD): 20% increase in longest dimension of target lesion;
no CR, PR, or SD documented before increased
disease.

The exact binomial confidence interval for the proportion of subjects with a clinical
response of CR or PR will be calculated.
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9. PATIENT WITHDRAWAL

Patients may be removed from the study for the following reasons:

e DLT as defined in Protocol Section 6.

e Patient voluntarily decides to withdraw.

e Patient non-compliance with the study protocol.

e Intercurrent disease which m the opinion of the patient’s treating physician would

affect the ability of the patient to continue on the clinical study.

In the event of withdrawal due to toxicity, a patient will be requested to have safety
evaluations performed as per the protocol for a one year duration post treatment. This may
include having up to 100 mL of blood drawn for immunologic testing.

10. STUDY CONDUCT AND ETHICAL AND REGULATORY CONSIDERATIONS

10.1. Departure from the Protocol

There should be no departure from the protocol if at all possible. If an emergency occurs
that requires departure from this protocol, the investigator or other physician in attendance in
such an emergency will, if circumstances and time permit, contact the principal investigator, or
in his absence, Dr. H. Kim Lyerly, Acting Medical Director, immediately by telephone (919)
684-8111 (paging operator). Such contacts with the principal investigator will be made to permit
a decision as to whether or not the patient will be continued on the study. Such departures need
to be clearly documented and reported to the Institutional Review Board (IRB) and the Etubics
Corporation by the principal mvestigator.

10.2. Informed Consent

In accordance with guidelines i the Federal Register, Vol. 48, No. 17, 1982, pp. 8951-2,
all patients are required to sign a statement of informed consent. This phase I/II study involves
research that presents risk, but holds the prospect of direct benefit to the individual patient
(46.405-45 Code of the Federal Regulations part 46). The investigator will report to the IRB and
Etubics Corporation will report to FDA changes in the research protocol and all unanticipated
problems involving risks to human patients and others, and no changes will be made in the
research activity without IRB approval.

10.3. Institutional Review

This study must be approved by the site’s IRB. IRB approval of the protocol and the
informed consent form for this study must be given in writing. The IRB must also approve any
significant changes to the protocol as well as a change of principal investigator. Records of all
study review and approval documents must be kept on file by the investigator and are subject to
FDA mspection during or after completion of the study. Adverse events must be reported to the
IRB. The IRB will receive notification of the completion of the study and final report within
three months of study completion or termination. The investigator must maintain an accurate
and complete record of all submissions made to the IRB, including a list of all reports and
documents submitted.

10.4. Documentation and Monitoring
Data will be collected for all patients signing consent. Accurate completion of the
computer data forms for all patients is the responsibility of the investigator.
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10.4.1 Case Report Forms

Case Report Forms (CRFs) are used to record study data and are an integral part of the
study and subsequent reports. Therefore, all reports must be legible and complete. All forms
should be filled out using a black ballpoint pen. Errors should be lined out but not obliterated
and the correction inserted, initialed, and dated by the principal investigator, co-investigators,
study coordimnator, or data manager. A CRF must be completed and signed by the principal
investigator for each patient enrolled, including those removed from the study for any reason.
The reason for removal must be noted on the Final Report Form by the investigator for each
patient. CRFs must be kept current to reflect patient status at each phase during the course of the
study. Patients are not to be identified on CRFs by name; appropriate coded identification and
patient initials must be used. The investigator must keep a separate log of patient names and
addresses. This log i1s subject to FDA inspection. Because of the potential for errors,
inaccuracies, and illegibility in transcribing data onto CRFs, originals of laboratory and other test
results must be kept on file with patient's CRFs or clinical chart. CRFs and copies of test results
must be available at all times for inspection by the FDA.

10.4.2 Maintenance of Study Documentation

The following will be maintained:

a. Case Report Forms - which must be kept legible, accurate, and up-to-date.

b. Patient Files/Signed Informed Consent - which substantiates the data entered
on the case report forms for all required test and evaluation procedures and
verifies that the patient has signed an informed consent to enter the study.

c. Patient Exclusion Record - which should reflect the reason any patient was
screened and found ineligible for the study.

d. Monitoring I.og - listing dates of monitor visits.

e. Regulatory Documents - including protocol, investigator brochure, FDA Form
1572, CVs, IRB correspondence, IRB approval/renewals and IRB approved
consent form.

f. Adverse Event Report Form - which should explain any serious or unexpected
adverse experiences.

All study documentation pertaining to the conduct of the study must be kept on file by the
investigator for a period of 2 years following the date a marketing application 1s approved for the
drug for the indication for which it is being investigated; or, if no application is to be filed or if
the application is not approved for such indication, until 2 years after the investigation is
discontinued and FDA 1s notified. The sponsor will notify the investigator if a marketing
application is approved or if the investigation is discontinued and the FDA notified.

10.5. Monitoring of the Protocol

A Etubics Corporation representative will conduct a site initiation visit and will review
protocol documents with the investigators and their staff. During the study, the Etubics monitor
will visit the site regularly to check the completeness of study files, the accuracy of data entries
on the CRFs, and adherence to the protocol and to Good Clinical Practice (GCP). Key study
personnel must be available to assist the monitor during these visits. The investigator must
maintain source documents for each subject in the study. The investigator must also keep the
original informed consent form signed by every patient. The mvestigator must give the monitor
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access to all relevant source documents to verify data entries on CRFs. No information in source
documents about the identity of subjects will be disclosed.

This 1s a phase VII clinical study with more than minimal risk and as such will be monitored for
the occurrence of a greater frequency of adverse events (AEs). The principal nvestigator will
continuously monitor the data and safety of all subjects enrolled. All grades of toxicities will be
recorded.

Safety assessments will consist of monitoring all AEs including serious adverse events (SAEs),
the regular monitoring of hematology, serum chemistry, and routine monitoring of vital signs
and physical condition. AE monitoring should occur from the time of informed consent to 30
days after the last dose of study drug. For those subjects who discontinue study participation
prior to receiving study drug, AE and SAEs will be collected through the time of discontinuation.

Toxicity will be assessed using the NCI CTCAE version 4.0. Refer to Protocol Section 7.3.2.

An AE i1s any adverse change from the study patient’s baseline (pretreatment) condition,
including any clinical or laboratory test abnormality that occurs during the course of the
proposed clinical study after treatment has started.

Events are classified as SERIOUS if they meet any of the following criteria [per the US Code of
Federal Regulations (CFR) 21 CFR 312.32 and the recommendations of the International
Conference on Harmonization (ICH)]:

An SAE is any sign, symptom or medical condition that emerges during the study or during a
post-study follow-up period that 1) was not present at the start of the study and is not a chronic
condition that is part of the patient’s medical history, OR 2) was present at the start of the study
or as part of the patient’s medical history but worsened in severity and/or frequency during study
participation, AND that meets any of the following regulatory serious criteria:

e any death

e any life-threatening event, i.e., an event that places the patient, in the view of the
investigator, at immediate risk of death from the event as it occurred (does not
include an event that, had it occurred in a more severe form, might have caused
death)

e any event that requires or prolongs in-patient hospitalization
any event that results in persistent or significant disability/incapacity

e any congenital anomaly/birth defect diagnosed in a child of a patient who
participated in this study and received investigational drug

e other medically important events that in the opinion of the investigator may
jeopardize the patient or may require intervention to prevent one of the other
outcomes listed in the definition above (e.g. allergic bronchospasm requiring
mtensive treatment in an emergency room, convulsions occurring at home that do
not require in-patient hospitalization, any blood dyscrasias, or the development of
drug dependency or drug abuse).
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10.6. CTCAE Term (AE description) and Grade
The descriptions and grading scales found in the revised NCI CTCAE version 4.0 will be
utilized for AE reporting. A copy can be downloaded from the CTEP web site

(http://ctep.cancer.gov).

The CTCAE displays Grades 1 through 5 with unique clinical descriptions of severity for
each AE based on the following guideline:

Grade 1 Mild AE

Grade 2 Moderate AE

Grade 3 Severe AE

Grade 4 Life-threatening or disabling AE
Grade 5 Death related to AE

10.7. Assessing Causality
Investigators are required to assess whether there is a reasonable possibility that study
medications caused or contributed to an adverse event. The following general guidance may be
used.

Yes: if the temporal relationship of the clinical event to study drug administration makes a
causal relationship possible, and other drugs, therapeutic interventions or underlying
conditions do not provide a sufficient explanation for the observed event.

No:  if the temporal relationship of the clinical event to study drug administration makes a
causal relationship unlikely, or other drugs, therapeutic interventions or underlying
conditions provide a sufficient explanation for the observed event.

10.8. Serious Adverse Event Reporting

All AEs that are classified as serious, unexpected and related or possibly related, will be
recorded on the MedWatch 3500A form and reported within 24 hours of learning of the event to
Etubics Corporation. The form should be completed as much as possible but should not be held
until all information is available. Additional information and/or corrections may be submitted as
they are obtained. The investigator will follow SAEs until resolution, a return to baseline
condition or stabilization or 30 days after the last subject 1s enrolled whichever occurs first.
SAEs that are ongoing at the time of clinical database closure will be recorded as unresolved.

All study-related deaths should be reported to the IRB within 24 hours; all other serious
adverse experiences should be reported to the IRB within 5 business days. All deaths, whether
considered study-related or not, must also be reported immediately to Etubics Corporation,
additional information may be requested from the treating institution. Deaths believed to be
related to disease progression will not be reported to the FDA as SAEs, as these deaths are an
anticipated outcome of the disease; however, all deaths will be reported to the FDA in the annual
reports.

MedWatch 3500A Reporting Guidelines:
In addition to completing appropriate patient demographic and suspect medication
information, the report should mnclude the following information within the Event Description

(section 5) of the MedWatch 3500A form:
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Treatment regimen (dosing frequency, combination therapy)

Protocol description (and number, if assigned)

Description of event, severity, treatment, and outcome, if known

Supportive laboratory results and diagnostics

Investigator’s assessment of the relationship of the adverse event to each mvestigational
product and suspect medication

Follow-up information:
Additional information may be added to a previously submitted report by any of the
following methods:
e Adding to the original MedWatch 3500A report and submutting it as follow-up
e Adding supplemental summary information and submitting it as follow-up with the
original MedWatch 3500A form
e Summarizing new information and faxing it with a cover letter including patient
identifiers (i.e. D.O.B., initials, patient number), protocol description and number, if
assigned, suspect drug, brief adverse event description, and notation that additional or
follow-up mmformation is being submitted (The patient identifiers are important so that
the new information is added to the correct initial report.)

Reporting of Pregnancy:

If a participant becomes pregnant during the study, treatment will be discontinued (i.e.,
no additional dose of study vaccine will be given) and the participant will be encouraged to
continue to have regularly scheduled follow-up wvisits and evaluations. The occurrence of
pregnancy, and the outcome of any pregnancy, in a subject treated with study vaccine, must be
reported to the Etubics Corporation and to the IRB.

Procedures for SAE Reporting:
1. Medical staff/study team notifies principal investigator of SAE. MedWatch 3500A is

completed.

2. Principal Investigator calls Etubics Corpration to report the SAE and faxes the completed
MedWatch 3500A to:

Carol Jones, Vice President of Administration

Address: 410 West Harrison Street, Suite 100, Seattle, WA 981119
Telephone: 206-838-5110 ext. 102

Cell: (206) 818-2985

Fax: (206) 838-2978

Email: cj@etubics.com

3. Carol Jones reports the SAE to one of the following in this order:

A. Chief Scientific Officer: Frank Jones, PhD
Address: 410 West Harrison Street, Suite 100, Seattle, WA 98119
Telephone: 206-838-5110 ext. 101

Etubics Corporation
Confidential Page 32 of 41



Protocol Version 4.2, September 21, 2011

B.

4

Cell: (206) 818-2857
Fax: (206) 838-2978
Email: frj@etubics.com

Laboratory Manager: Joseph Balint, PhD

Address: 410 West Harrison Street, Suite 100, Seattle, WA 98119
Telephone: (206) 838-5110 ext. 107

Fax: (206) 838-2978

Email: joe@etubics.com

Vice President Research: Elizabeth S. Gabitzsch

Address: 410 West Harrison Street, Suite 100, Seattle, WA 98119
Telephone: (206) 838-5110 ext. 103

Cell: (970) 402-2598

Fax: (206) 838-2978

Email: beth@etubics.com

4. Contacted person in three (3) above notifies the FDA via MedWatch 3500A form.

a. If the SAE results in death or is life-threatening, SAE report will be submitted to the
FDA within 7 days
b. All other SAEs must be reported to the FDA within 15 days

5. All SAE will require input from a physician, the Acting Medical Director will be consulted:

H. Kim Lyerly, MD

Telephone: (919) 684-5613 or (919)684-8111 (paging operator)
Fax: (919) 684-5653

Email: lyerl001@mc.duke.edu

6. SAEs will be reported to the IRB according to the site’s IRB guidelines.

In accordance with FDA regulations and ICH guidelines, investigators will be notified of the
occurrence of new, serious, unexpected adverse events associated with the use of the study
medication (1.e. there is a reasonable possibility that the AE may have been caused by the drug)
within 15 calendar days via a written report. It is the responsibility of the investigator to
promptly inform the relevant IRB of these new adverse events/risks to patients, in accordance
with 21 CFR 312.66. It is the responsibility of Etubics Corporation to promptly inform the NIH
Office of Biotechnology Activities (OBA) and relevant Scientific Review Board of these new
adverse events/risks to patients, in accordance with NIH Guidelines for Research Involving
Recombinant DNA Molecules, in particular Appendix M. It is the responsibility of the Etubics
Corporation to report these SAEs to the FDA. The SAE report will be forwarded to the FDA
after recording the event data via the FDA MedWatch form 3500A.
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10.9. Safety Reporting Requirements
In accordance with 21 CFR 312.32, the sponsor of studies conducted under an IND must
comply with following safety reporting requirements:

a. Expedited IND Safety Reports:

7 Calendar-Day Telephone or Fax Report:

The sponsor is required to notify the FDA of any fatal or life-threatening adverse event
that 1s unexpected and assessed by the investigator to be possibly related to the use of the
investigational product. An unexpected adverse event is one that is not already described in the
Investigator’s Brochure. Such reports are to be telephoned or faxed to the FDA within
7 calendar days of first learning of the event.

15 Calendar-Day Written Report:

The sponsor is also required to notify the FDA and all participating investigators, in a
written IND Safety Report, of any serious, unexpected AE that is considered possibly related to
the investigational product. An unexpected adverse event is one that is not already described in
the Investigator Brochure.

Written IND Safety Reports should include an Analysis of Similar Events in accordance
with regulation 21 CFR § 312.32. All safety reports previously filed with the IND concerning
similar events should be analyzed. The new report should contain comments on the significance
of the new event in light of the previous, similar reports.

Written IND safety reports with Analysis of Similar Events are to be submitted to the
FDA and all participating investigators within 15 calendar days of first learning of the event.
The FDA prefers these reports on a MedWatch 3500A Form but altemative formats are
acceptable (e.g. summary letter).

b. IND Annual Reports

In accordance with the regulation 21 CFR § 312.32, the sponsor shall within 60 days of
the anniversary date that the IND went into effect submit a brief report of the progress of the
investigation.

c. Data and Safety Monitoring

Data will be collected by the principal mvestigator, co-investigators, and the protocol
coordinator. The protocol coordinator under the supervision of the principal investigator will
report the AEs. The data will be audited by Etubics Corporation.
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11.APPENDIX 1 - SCHEMA

Procedure / Test Pre- Week Week Week Week Months I6 Off
treatment 0 3 6 9 9, etc. Treatment

H&P X X X X X X X

Karnofsky Status X X X X X X X

B-HCG? X

CBC with diff X X X X X X X

PT-INR, PTT X

Chemistries X X X X X X X

Urinalysis X

ANA X X X

HIV X

Immune Monitoring ° X" X X X X X° X°

Antibodies to X X

CEA/Ad5 Vector ° _

Biological Markers d d d d

(i.e. CEA, CA15-3) X X X X

Brain MRI/CT Scan °© X

MRI/CT Scan ' X' X' X' X'

Immunization ° X X X

AE Assessment " X X X X X

Key: H & P = history & physical examination, KPS = Karnofsky Performance Score, B-HCG = human chorionic
gonadotrophin pregnancy test; CBC & diff = complete blood count and white blood cell differential, Chemistries =
Na, K, Cl, CO,, BUN, creatinine, Ca, total protein, albumin, total bilirubin, alkaline phosphatase, AST, ALT and
glucose; ANA = antinuclear antibody, HIV = human immunodeficiency virus antibody, MRI/CT = magnetic
resonance imaging/computed tomography; AE = Adverse Event

Notes:

* B-HCG performed on women of childbearing potential

® Immune monitoring drawn during the first clinic visit at the discretion of the investigator/immune
monitoring laboratory, prior to each immunization and approximately 3 weeks after the last immunization,
and will be repeated at the discretion of the investigator/immune monitoring laboratory.

Serum obtained for antibodies to CEA and Ad5 vector weeks 0 and 9.

Available serum markers (e.g., CEA or CA15-3) reviewed as available.

Brain CT scan or MRI required within 6 weeks of starting study treatment.

Available CT scans or MRI of the chest, abdomen, and/or pelvis reviewed. Imaging studies within 6 weeks
of starting study treatment is preferred, however is not required. Repeat imaging conducted according to
standard of care.

Immunizations may be modified so that the interval is between 20 and 28 days (3 weeks -1 day to 3 weeks
+7 days). If the second and/or third immunization is delayed, the subsequent immunizations should occur no
earlier than 20 days after the previous immunization.

AE monitoring from the time of informed consent to 30 days after the last dose of study drug.

Follow-up evaluations requested every 3 months for 1 year, while on the study.

- o a o
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1. PROTOCOL SUMMARY

Title A PHASE I/Il STUDY OF ACTIVE IMMUNOTHERAPY WITH
Ad5 [El-, E2b-]-CEA(6D) VACCINE (ETBX-011) IN PATIENTS
WITH ADVANCED OR METASTATIC MALIGNANCIES
EXPRESSING CEA

Objectives a) The primary objective of this protocol is to determine the safety of

immunization with AdS5 [El-, E2b-]-CEA(6D), in patients with
advanced or metastatic CEA-expressing malignancies.

b) The secondary objectives are to evaluate CEA-specific immune
responses to the immunizations and to obtain preliminary data on
clinical response rate.

Major Inclusion/
Exclusion Criteria

Patients with a histologically confirmed diagnosis of metastatic
malignancy who were previously treated with standard therapy known to
have a possible survival benefit or refused such therapy. The tumor must
express CEA as defined by immunohistochemical staining (at least 50%
of the tumor with at least moderate intensity of staining) or a tumor known
to be universally CEA positive (i.e. colon and rectal cancer). If colorectal
cancer, pathologic or clinical confirmation of adenocarcinoma is required.
Patients will not be treated until 4 or more weeks after any prior
chemotherapy or radiation therapy, but may be receiving non-cytotoxic
targeted therapy (bevacizumab, cetuximab, panitumumab, trastuzumab,
lapatinib, erlotinib, or gefitinib) or hormonal therapy. They must not have
a history of autoimmune disease, serious intercurrent chronic or acute
illness, active hepatitis, serologic evidence for HIV, or be receiving
chronic steroid or immunosuppressive therapy. All patients must be >21
years old and have a Karnofsky Performance Score of 70% or higher.
Pregnant women and nursing mothers are excluded.

Study Design

Phase I/Il study with three dosage levels of AdS [El-, E2b-]-CEA(6D)
vaccine (phase I component), and the Maximally Tolerated Dose (MTD)
of Ad5 [E1-, E2b-]-CEA(6D) vaccine (phase Il component). The study
drug is Ad5 [El-, E2b-]-CEA(6D) given by subcutaneous (SQ) injection
every 3 weeks for 3 immunizations. The following procedures will occur:
1) Cohort 1: Three patients will receive AdS [El-, E2b-]-CEA(6D) at a
dose of 1 x 10° particles SQ in 0.5 mL every 3 weeks for
3 immunizations. Assessment of dose-limiting toxicities (DLT) for
dose escalation will be made after all patients in this cohort have had a
study visit at least 3 weeks after receiving their first dose of vaccine.
If there are no DLT, defined as any Grade 2, 3 or 4 immediate
hypersensitivity reactions, Grade 3 or 4 fever that may possibly be
associated with the immunization, Grade >2 autoimmune events
except for vitiligo or fever for less than 2 days and less than 101.5 °F,
Grade >2 allergic reactions (grade 2 is defined as generalized urticaria
as defined by NCI Common Terminology Criteria for Adverse Events
(CTCAE version 4.0), or Grade >3 non-hematologic toxicity, then
patients may begin enrolling into cohort 2. If there is 1 DLT, then an
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2)

3)

4)

5)

6)

additional 3 patients will be enrolled at this dosage level. Assessment
of DLT for dose escalation will be made after the 3 additional patients
have had a study visit at least 3 weeks after receiving their first dose of
vaccine. If none of these latter 3 patients have DLT (i.e., | DLT in the
6 total patients), then patients may begin enrolling into cohort 2. If 2
patients have DLT at the lowest dosage level, dosing will be de-
escalated to 1x10® particles.
Cohort 2: Three patients will receive Ad5 [E1-, E2b-]-CEA(6D) at a
dose of 1x10' particles SQ in 0.5 mL every 3 weeks for
3 immunizations. Assessment of DLT for dose escalation will be made
after all patients in this cohort have had a study visit at least 3 weeks
after receiving their first dose of vaccine. If there are no DLT, then
patients may begin enrolling into cohort 3. If there is 1 DLT then an
additional 3 patients will be enrolled at this dosage level. Assessment
of DLT for dose escalation will be made after the 3 additional patients
have had a study visit at least 3 weeks after receiving their first dose of
vaccine. If none of these latter 3 patients have DLT, then patients may
begin enrolling into cohort 3.
Cohort 3: Six patients will receive Ad5 [E1-, E2b-]-CEA(6D) at a dose
of 1 x 10! particles SQ in 0.5 mL every 3 weeks for 3 immunizations.
Assessment of DLT for proceeding to phase II enrollment will be made
after all patients in this cohort have had a study visit at least 3 weeks
after receiving their first dose of vaccine. If there is 0 or 1 DLT, then
patients may begin enrolling into the phase II portion of the study.
Phase II Cohort (Cohort 4): An additional 12 patients will receive Ad5
[E1-, E2B-]-CEA(6D) at the MTD every 3 weeks for 3 immunizations.
Cohort 5: Beginning after the third dose of ETBX-011 for the 12
patient in cohort 4, enrollment in an additional higher dose cohort will
be permitted. Six patients will receive Ad5 [E1-, E2b-]-CEA(6D) ata
dose of 5x10'! particles SQ in 2.5 mL every 3 weeks for
3 immunizations. Assessment of DLT will be made after all patients
in this cohort have had all 3 injections and been observed for at least
30 days after the last injection. If there are 0-1 DLT, then this will be
declared the maximum feasible dose. If there are 2 or more DLT, then
1 x 10! particles will be declared the MTD.
Cohort 6: Up to ten (10) will receive Ad5 [E1-, E2b-]-CEA(6D) at a
dose of 5x10'! particles SQ in 1.0 mL every 3 weeks for 3
immunizations. Patients will be permitted to receive booster doses of
AdS5 [E1-, E2b-]-CEA(6D) every 3 months for a period of one year
following the first 3 treatments. In the event that a qualified patient
undergoes reimaging prior to the completion of their initial 3 study
immunizations and is found to have disease progression, the patient
should continue on the immunization protocol because this could be a
“flare reaction” associated with the vaccine which may be an
inflammatory response. Patients will be required to have MRI/CT scans
performed prior to initiation of treatment, at 3 month intervals +/- 1
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month for 12 months or if the investigator believes signs or symptoms
are suggestive of progression or relapse. All patients will be followed
for overall survival for a period of 24 months from initiation of
treatment.

7) Patients will have 90 mL peripheral blood drawn prior to each
immunization and at week 9 to determine whether there is an effect on
the immune response at specific time points during the study and/or
after a specific number of immunizations.

8) Time to progression will be measured using MRI/CT scans performed
as per standard of care (approximately 3 month intervals).

Risks/Toxicities

Potential risks associated with the vaccine include anaphylaxis, fever, skin
reaction, autoimmunity (colitis), and hepatic insufficiency.

Number of Patients

Planned: 30 evaluable patients (plus up to 12 replacements) plus an
additional 10 patients from cohort 6; may require 40-52 patients if DLT
occur.

Duration of Study

6 months after the last patient is enrolled; approximately 2 years total.

Criteria for

Toxicity will be assessed using CTCAE version 4.0. CEA-specific

Evaluation immune response will be measured in the peripheral blood. Time to
recurrence will be determined by RECIST criteria.
Statistical Analysis | Safety: We will evaluate safety in each cohort at least 3 weeks after the

last patient in the previous cohort has received their first injection. A
dosing scheme will be considered safe if <33% of patients treated at a
dosage level experience DLT (e.g., 0 of 3, <1 of 6, <3 of 12 or <5 of 18
patients). A patient will be considered evaluable for safety if treated with
at least one immunization.

Rate of immune response: We will determine the percentage of patients
with a positive immune response. We define a positive immune response
by ELISpot as described at the 2002 Society of Biologic Therapy
Workshop on “Immunologic Monitoring of Cancer Vaccine Therapy”, i.e.
a T cell response is considered positive if the mean number of spots in six
wells with antigen exceeds the number of spots in six control wells by 10
and the difference between single values of the six wells containing
antigen and the six control wells is statistically significant at a level of p <
0.05 using the Student’s t test. Immunogenicity assays will occur prior to
each immunization and at week 9. Immune response will be assessed at
the MTD. An observed immune response in 9 of 18 patients will be
considered sufficient evidence of immune response to justify further
investigation. Meeting this criterion establishes that the immune response
rate is at least 33% with approximately 90% confidence. The magnitude
of response will also be described. A patient will be considered evaluable
for immune response if they receive at least 3 immunizations.

2. STUDY OBJECTIVES
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a) The primary objective of this protocol is to determine the safety of immunization with Ad5
[E1-, E2b-]-CEA(6D) in patients with advanced or metastatic CEA-expressing
malignancies.

b) The secondary objectives are to evaluate CEA-specific immune response to the
immunizations and obtain preliminary data on response rate.

3. BACKGROUND AND SIGNIFICANCE
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4. PATIENT SELECTION

4.1. Ciriteria for Patient Eligibility

4.1.1. Histologically confirmed diagnosis of malignancy expressing CEA. Because this
is a safety and immunogenicity study, patients are NOT required to have
measurable or evaluable disease by Response Evaluation Criteria in Solid Tumors
(RECIST).

4.1.2.  For all tumor types other than colorectal, the tumor must express CEA as defined
by immunohistochemical staining (at least 50% of the tumor with at least moderate
intensity of staining) or a tumor known to be universally CEA positive (i.e. colon
and rectal cancer). If colorectal cancer then, pathologic or clinical confirmation of
adenocarcinoma is required.

4.1.3. Patients must have received treatment with standard therapy known to have a
possible overall survival benefit.

For the following common cancers, the following eligibility criteria apply:

e Colorectal cancer: Must have received and progressed through at least one line
of palliative chemotherapy consisting of one of the following regimens:

- Palliative chemotherapy for metastatic colorectal cancer with
5-fluorouracil (or capecitabine) and oxaliplatin.

- Palliative chemotherapy for metastatic colorectal cancer with
S-fluorouracil (or capecitabine) and irinotecan.

- Palliative chemotherapy regimen for metastatic colorectal cancer that
includes bevacizumab.

- Colorectal cancer patients currently receiving palliative single-agent
bevacizumab or cetuximab will be eligible for this trial and may
continue these therapies concomitant with study treatment (if they have
been on these single agent therapies for at least 3 months).

e Breast cancer: Must have received and progressed through at least one line of
chemotherapy for metastatic breast cancer consisting of one of the following
regimens:

- Palliative anthracycline- or taxane-based chemotherapy

- Patients with tumors that over express HER2 (IHC 3+ or FISH+) must
have received and progressed through at least one line of palliative
therapy that combines trastuzumab with chemotherapy.

- Breast cancer patients currently receiving palliative endocrine therapy
or single-agent trastuzumab will be eligible for this trial and may
continue these therapies concomitant with study treatment (if they have
been on these single agent therapies for at least 3 months).

Etubics Corporation
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4.1.4.
4.1.5.
4.1.6.
4.1.7.

4.1.10.

4.1.11.

4.1.12.

- Patients who have been treated or offered the options of treatment with
bevacizumab (option clearly stated in the consent form).

- Patients who have been treated or offered the options of treatment with
lapatinib (option clearly stated in the consent form).

e Lung cancer: Must have received and progressed through chemotherapy for
metastatic disease consisting of one of the following regimens:

- Palliative platinum-based (cisplatin or carboplatin) chemotherapy if the
patient has not received chemotherapy previously.

- Palliative taxane-based (docetaxel or paclitaxel) or vinorelbine
chemotherapy if the patient has received chemotherapy previously.

- Lung cancer patients currently receiving palliative single-agent erlotinib
or gefitinib will be eligible for this trial and may continue these therapies
concomitant with study treatment (if they have been on these single
agent therapies for at least 3 months).

e Pancreatic cancer: Must have received and progressed through chemotherapy
including gemcitabine.

- Pancreatic cancer patients currently receiving palliative single-agent
erlotinib will be eligible for this trial and may continue this therapy
concomitant with study treatment (if they have been on this single agent
therapy for at least 3 months).

e For other malignancies, if a first line therapy with survival or palliative benefit
exists, it should have been administered and there should have been progressive
disease.

e Patients who have received and progressed through first-line palliative
chemotherapy must be advised regarding second-line therapy before being
enrolled on this investigational study.

Karnofsky performance score of 70% or higher

Estimated life expectancy > 3 months

Age > 21 years, but <75

Adequate hematologic function, with WBC > 3000/microliter, hemoglobin

>9g/dL (it 1is acceptable to have had prior transfusion), platelets

> 75,000/microliter; PT-INR <1.5 (unless patient is receiving warfarin in which
case PT-INR must be <3), PTT <1.5X ULN

Adequate renal and hepatic function, with serum creatinine < 1.5 mg/dL, bilirubin

<1.5mg/dL (except for Gilbert’s syndrome which will allow bilirubin

<2.0 mg/dL), ALT and AST < 2.5 x upper limit of normal.

Patients who have received prior CEA-targeted immunotherapy are eligible for

this trial, if this treatment was discontinued at least 3 months prior to enrollment.

Patients who are taking medications that do not have a known history of

immunosupression are eligible for this trial.

Ability to understand and provide signed informed consent that fulfills Institutional

Review Board’s guidelines.

Ability to return to the clinical site for adequate follow-up, as required by this

protocol.
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4.2. Criteria for Patient Exclusion

4.2.1

4.2.2.
4.2.3.

4.2.4.

4.2.5.

4.2.6.

4.2.7.

4.2.8.

4.2.9.

4.2.10.

Patients with concurrent cytotoxic chemotherapy or radiation therapy should be
excluded. There are no exclusions based on the number of prior chemotherapy,
biologic, hormonal, or experimental regimens. Except for the permitted
concomitant therapies (bevacizumab, cetuximab, panitumumab, trastuzumab,
lapatinib, erlotinib, gefitinib, or hormonal therapy which patients must have been
on for at least 3 months at the time of enrollment if they intend to continue them
with the vaccine), there must be at least 3 months between any prior CEA-targeted
immunotherapy and study treatment and at least 4 weeks between any other prior
therapy (including radiotherapy) and study treatment. Patients must have recovered
to grade 1 acute toxicities from prior treatment.

Patients with a history of or current brain metastases will not be permitted.
Patients with a history of autoimmune disease, such as but not restricted to,
inflammatory bowel disease, systemic lupus erythematosus, ankylosing
spondylitis, scleroderma, or multiple sclerosis. Autoimmune related thyroid
disease and vitiligo are permitted.

Patients with serious intercurrent chronic or acute illness, such as cardiac disease
(NYHA class III or IV), hepatic disease, or other illness considered by the Principal
Investigator as unwarranted high risk for investigational drug treatment.

Patients with a medical or psychological impediment to probable compliance with
the protocol should be excluded.

Concurrent (or within the last 5 years) second malignancy other than
non-melanoma skin cancer, cervical carcinoma in situ, controlled superficial
bladder cancer, or other carcinoma in situ that has been treated.

Presence of an active acute or chronic infection including: a urinary tract infection,
HIV (as determined by ELISA and confirmed by Western Blot). Patients with HIV
are excluded based on immuno-suppression, which may render them unable to
respond to the vaccine; patients with chronic hepatitis are excluded because of
concern that hepatitis could be exacerbated by the injections.

Patients on chronic steroid therapy (or other immuno-suppressives, such as
azathioprine or cyclosporin A) are excluded on the basis of potential immune
suppression. Patients must have had 6 weeks of discontinuation of any steroid
therapy (except that used as pre-medication for chemotherapy or contrast-enhanced
studies or for acute treatment (<5 days) of intercurrent medical condition such as a
gout flare) prior to enrollment.

Pregnant and nursing women should be excluded from the protocol since this
research may have unknown and harmful effects on an unborn child or on young
children. If the patient is sexually active, the patient must agree to use a medically
acceptable form of birth control while receiving treatment and for a period of 4
months following the last vaccination therapy. It is not known whether the
treatment used in this study could affect the sperm and could potentially harm a
child that may be fathered while on this study.

Patients with acute or chronic skin disorders that will interfere with injection into
the skin of the extremities or subsequent assessment of potential skin reactions will
be excluded.
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4.2.11. Patients with metastatic disease which is determined to be resectable must have

4.3.

4.4

been referred to a surgeon for consideration of resection.

Accrual

We expect to accrue a minimum of 24 evaluable patients (plus up to 12 replacements for
patients removed from the study prior to completion of the assigned vaccine schedule for
any reason other than toxicity). The study may require 30-42 patients if DLT occur that
necessitate re-dosing at a lower dosage levels (Refer to Protocol Section 6 for a
description of the dose escalation criteria).

Assignment of study number

Patients will be assigned study numbers in order of their screening using a site specific

sequential numbering system, e.g.,: ETBX-011- 001, 002, 003 etc. including screened

patients.

e Assignment of study day: Day 0 is the day of the first immunization. The second
immunization is at Day 21.

5. PRE-TREATMENT EVALUATION

The following pre-treatment evaluations will be completed within 1 month (+/- 2 weeks)

before starting study treatment: (Refer to Appendix 1 - Schema)

History and physical exam, to include Karnofsky Performance Score and review of
inclusion and exclusion criteria
B-HCG for women with childbearing potential
Hematological and Biochemical Tests:
o CBC with differential
o PT,INR and PTT
o Na, K, Cl, CO,, BUN, creatinine, Ca, total protein, albumin, total bilirubin, alkaline
phosphatase, AST, ALT and glucose
Urinalysis
HIV Antibody
Anti Nuclear Antibody (ANA)
Biological Markers:
o Serum will be obtained to measure antibodies to CEA and the neutralizing
antibodies to Ad5 vector and sent to Etubics Corporation for determination.
o Other available serum markers (e.g., CEA or CAI15-3) will be reviewed if
determined and available.
Immunologic Evaluation/Archive Sample:
o Blood may be drawn during the first clinic visit (after consent is signed) for
immunologic evaluation and/or archiving.
Imaging Studies:
o  Brain CT scan or MRI is required within 6 weeks of starting study treatment.
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o Available CT scans or MRI of the chest, abdomen, and/or pelvis will be reviewed.
Imaging studies within 6 weeks of starting study treatment is preferred, but is not
required.

6. TREATMENT PLAN

Patients will be enrolled into successive dosage level cohorts of 3 or 6 patients and
monitored for dose-limiting toxicity (DLT).

DLT (Based on NCI CTCAE version 4.0) is defined as any Grade 2, 3 or 4 immediate
hypersensitivity reactions, Grade 3 or 4 fever that may possibly be associated with the
immunization, Grade >2 autoimmune events except for vitiligo or fever for less than 2 days and
less than 101.5 °F, Grade >2 allergic reactions (grade 2 is defined as generalized urticaria as
defined by CTCAE version 4.0), or Grade >3 non-hematologic toxicity.

During dose escalation through the first three patients of cohort 3, there will be a minimum
of 1 week between enrolling successive patients. The first patient will be called to check on their
condition prior to enrolling the second patient since patients can be enrolled after 1 week of
initiation of cohort 3. If no DLT have been observed at this point, then further enrollment can occur
in cohort 3 and phase II component (Cohort 4) without the 1-week waiting period. Between dosage
levels, through Cohort 3, assessment of DLT for dose escalation will be made after all patients in
a cohort have had a study visit at least 3 weeks after receiving their first dose of vaccine and all
the available safety data and laboratory results have been reviewed. Patients in cohort 5 may begin
injections once all patients in cohort 4 have had at least their first injections and all patients in
cohort 3 have had a study visit at least 3 weeks after receiving their first dose of vaccine. If DLT
occurs in <33% of patients in a given dosage level cohort, progression to the next dosage level will
proceed. If DLT occurs in >33% of patients in a given cohort, the next lower dosage level will be
defined as the maximum tolerated dose (MTD). If DLT occurs in <33% of patients in the highest
dosage level tested, that dosage level will be defined as the MTD. In phase II (Cohort 4) and
Cohort 5, if at any time the rate of DLT in patients enrolled is >33%, the MTD will be re-defined
as the next lower dosage level. Additional details of this dose escalation and de-escalation plan
are provided below and in Figures 3A, 3B and Table 3.
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1)

2)

3)

4)

Phase I: Cohort 1: Three patients will receive Ad5 [E1-, E2b-]-CEA(6D) at a dose of 1 x
10° particles in 0.5 mL subcutaneously (SQ) in the same thigh every 3 weeks for
3 immunizations. Immunizations should be separated by 5 cm. A diary card will be given
to each subject at the first treatment along with a ruler to record any adverse reactions for
2 days after treatment (24 hours and 48 hours post injection). The diary card will be placed
in the study file. Assessment of DLT for dose escalation will be made after all patients in
this cohort have had a study visit at least 3 weeks after receiving their first dose of vaccine.
If there are no DLT (as defined above), then patients may begin enrolling into cohort 2. If
there is 1 DLT then an additional 3 patients will be enrolled at this dosage level.
Assessment of DLT for dose escalation will be made after the 3 additional patients have
had a study visit at least 3 weeks after receiving their first dose of vaccine. If none of these
latter 3 patients have DLT, then patients may begin enrolling into cohort 2. If 2 patients
have DLT at this lowest dosage level, dosing will be de-escalated to 1x108 particles and a
new cohort of 3 patients instituted.

Cohort 2: Three patients will receive Ad5 [El-, E2b-]-CEA(6D) at a dose of 1 x 10!
particles in 0.5 mL SQ in the same thigh every 3 weeks for 3 immunizations.
Immunizations site should be separated by 5 cm. A diary card will be given to each subject
at the first treatment along with a ruler to record any adverse reactions for 2 days after
treatment (24 hours and 48 hours post injection). The diary card will be placed in the study
file. Assessment of DLT for dose escalation will be made after all patients in this cohort
have had a study visit at least 3 weeks after receiving their first dose of vaccine. If there
are no DLT, then patients may begin enrolling into cohort 3. If there is 1 DLT then an
additional 3 patients will be enrolled at this dosage level. Assessment of DLT for dose
escalation will be made after the 3 additional patients have had a study visit at least 3 weeks
after receiving their first dose of vaccine. If none of these latter 3 patients have DLT, then
patients may begin enrolling into cohort 3. If 2 patients have DLT at this dosage level, the
dosage level in cohort 1 will be considered the MTD. If only 3 patients were enrolled in
cohort 1, an additional 3 patients will be enrolled at that dosage before proceeding to the
next cohort.

Cohort 3: Six patients will receive Ad5 [E1-, E2b-]-CEA(6D) ata dose of 1 x 10'! particles
in 0.5 mL SQ in the same thigh every 3 weeks for 3 immunizations. Immunizations site
should be separated by 5 cm. A diary card will be given to each subject at the first treatment
along with a ruler to record any adverse reactions for 2 days after treatment (24 hours and
48 hours post injection). The diary card will be placed in the study file. Assessment of
DLT for proceeding to phase II enrollment (Cohort 4) will be made after all patients in this
cohort have had a study visit at least 3 weeks after receiving their first dose of vaccine. If
there is 0 or 1 DLT, then subjects may enroll in Cohort 4. If 2 patients have DLT at this
dosage level, the dosage level in cohort 2 will be considered the MTD. If only 3 patients
were enrolled in cohort 2, an additional 3 patients will be enrolled at that dosage before
proceeding to the next level.

Phase II cohort (Cohort 4): After the MTD is established, an additional 12 patients will
receive AdS5 [E1-, E2b-]-CEA(6D) at the MTD every 3 weeks for 3 immunizations.
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5)

6)

Note: if during accrual of patients in the phase II cohort, DLT occurs at a sufficient rate
such that the rate of DLT amongst the total number of patients (those treated at MTD in
phase I and those in phase II) is >33%, then phase II will be restarted at the dosage level
which is one level below the prior MTD.

Cohort 5: Six patients will receive Ad5 [E1-, E2b-]-CEA(6D) at a dose of 5x10'! particles
SQ in 2.5 mL every 3 weeks for 3 immunizations. Assessment of DLT will be made after
all patients in this cohort have had all 3 injections and been observed for at least 30 days
after the last injection. If there are 0-1 DLT, then this will be declared the maximum
feasible dose. If there are 2 or more DLT, then 1x10'! particles will be declared the MTD.

Cohort 6: Up to ten (10) patients will receive AdS [E1-, E2b-]-CEA(6D) at a dose of 5x10"!
particles SQ in 1.0 mL every 3 weeks for 3 immunizations. Patients will be permitted to
receive booster doses of AdS [El-, E2b-]-CEA(6D) every 3 months for a period of two
years following the first 3 treatments. In the event that a qualified patient undergoes
reimaging prior to the completion of their initial 3 study immunizations and is found to
have disease progression, the patient should continue on the immunization protocol
because this could be a “flare reaction” associated with the vaccine which may be an
inflammatory response. Patients will be required to have MRI/CT scans performed prior
to initiation of treatment, at 3 month intervals +/- 1 month for 12 months or if the
investigator believes signs or symptoms are suggestive of progression or relapse. All
patients will be followed for overall survival for a period of 24 months from initiation of
treatment.

7) Patients will have 90 mL peripheral blood drawn prior to each immunization and

8)

9

approximately 3 weeks after the third immunization (Week 9) to determine whether there
is an effect on the immune response at specific time points during the study and/or after a
specific number of immunizations.

Time to progression will be measured using CT scans performed at approximately 3 month
intervals (based on clinical standard of care).

For all patients, if scheduling conflicts arise, the scheduled 3-week interval between
immunizations may be modified so that the interval between immunizations is between 20
and 28 days (3 weeks -1 day to 3 weeks +7 days). If the second and/or third immunization
is delayed, the subsequent immunizations should occur no earlier than 20 days after the
previous immunization.

10) The following safety events will trigger a temporary suspension of study vaccinations:

a) If one or more patients develop a Grade 4 allergic reaction without a clear attributable
cause, other than study vaccine
b) Death not attributed to disease.

Etubics Corporation
Confidential Page 20 of 42



Protocol Version 3.2, September 23, 2015

Assessment of these halting rules is a review of cumulative events for all study participants,
and should not be confused with reasons for delaying or terminating the immunization
schedule of any individual patient.

Etubics Corporation will fully review all available safety data, consult with the principal
investigator, medical monitor and the FDA as needed, before determining if resuming
vaccinations is appropriate. If it is determined that study vaccinations can resume, the
halting rules will apply to each subsequent event that meets the criteria described above.
Vaccinations may also be suspended for safety concerns other than those described above
if, in the judgment of the principal investigator or sponsor, participant safety is threatened.

6.1. Study Stopping Rules
- Death possibly related to the study agent.
- Two patients having a Grade 4 toxicity event that is possibly/probably related to
the study agent.
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Figure 3A.
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Figure 3B.
Cohort 5
_ DLT > 33% at any
N=6 point
(see table below)
DLT
<33%
Cohort 6

N=10 DLT

<33% t——» Complete accrual

DLT > 33% at any point
(see table below)

Table 3. Calculation of rates of DLT during patient accrual in phase I and phase I1

# evaluable | Cohort 1 Cohort 2 Cohort 3 Cohort 4 Cohort 5 Cohort 6
for toxicity (n=3) (n=3) (n=6) (n=12) (n=6) (n=10)
# with DLLT

to be >33% 1 2 4 8 10 13

6.2. Pharmaceutical Information
6.2.1 Dosage and Administration
Patients will receive Ad5 [El-, E2b-]-CEA(6D) at a dose of 1 x 10°, 1 x 10'°, or 1 x 10"
virus particles (vp) per immunization in 0.5 mL of sterile saline SQ every 3 weeks for 3
immunizations. The 5% cohort will receive Ad5 [E1-, E2B-]-CEA(6D) at a dose of 5 x 10! virus
particles (vp) per immunization in 2.5 mL of sterile saline SQ every 3 weeks for 3 immunizations.
The 6™ cohort will receive AdS [E1-, E2B-]-CEA(6D) at a dose of 5 x 10!! virus particles (vp) per
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immunization in 1.0 mL SQ every 3 weeks for 3 immunizations and each additional boost will be
delivered at the same dose.

6.2.2 How Supplied

ETBX-011 will be provided in a frozen state in a 2ml vial with a fill volume of 0.5 ml of
extractable vaccine which contains 1x10!! total virus particles. The volume of injection for 1x10"!
virus particles is 0.5 mL. The lower doses will be produced by dilution in 0.9% saline using the
following directions. For cohort 6, ETBX-011 will be provided in a frozen state in a 2ml vial with
a fill volume of 1.0 ml of extractable vaccine which contains 5x10!! total virus particles. The
volume of injection for 5x10'! virus particles is 1.0 mL. The product should be stored at —20°C
until used.

Instructions for dose preparation:
Cohort 1: To administer 1x10° virus particles by subcutaneous injection, perform 2 serial
dilutions of vialed vaccine as follows:
1. Draw 4.5 mL of sterile saline into a syringe.
2. Using a second syringe, withdraw 0.5 mL of previously thawed ETBX-011 from the supplied
vial.
3. Remove the needle from syringe containing the 4.5 mL saline, and inject the 0.5 mL of
ETBX-011 from the second syringe into the syringe containing saline.
Mix. This new solution has a concentration 2 x 10'* vp/ml.
Use a new sterile syringe with a needle and repeat above procedure.
Withdraw 4.5 mL of sterile saline.
In the second syringe withdraw 0.5 mL from the syringe containing 2 x 10'° vp/ml.
Remove the needle from the syringe containing the 4.5 mL saline, and inject the 0.5 mL of 2
x 10'%p/mL from the second syringe.
9. Place a new needle on the 10-mL syringe from Step 8 above and mix the two solutions.
This solution now has a concentration 2 x 10° vp/mL (1 x 10°vp per 0.5 mL).
10. Label a new 1-mL sterile syringe ETBX-011, 1 x 10° vp and withdraw 0.5 mL from the
syringe containing 2 x 10° vp/mL. This prepared vaccine (ETBX-011, 1 x 10° vp) can be
kept at room temperature for four hours prior to administering to the patient.

eI AN

Cohort 2: To administer 1x10!° virus particles by subcutaneous injection:
1. Draw 4.5 mL of sterile saline into a syringe.
Using a second syringe, withdraw 0.5 mL of previously thawed ETBX-011 from the supplied
vial.
3. Remove the needle from syringe containing the 4.5 mL saline, and inject the 0.5 mL of
ETBX-011 from the second syringe into the syringe containing saline.
4. Mix. This new solution has a concentration 2 x 10" vp/ml.
Label a new 1-mL sterile syringe ETBX-011, 1 x 10" vp and withdraw 0.5 mL from the
syringe containing 2 x 10" vp/mL. This prepared vaccine (ETBX-011, 1 x 10!° vp) can be
kept at room temperature for four hours prior to administering to the patient.

e

Cohort 3 and 4: To administer 1x10'! virus particles by subcutaneous injection:
1. Withdraw 0.5mL of contents from the previously thawed, supplied ETBX-011 from the vial
and administer to each subject without any further manipulation.
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Cohort 5: To administer 5x10'! virus particles by subcutaneous injection:
1. Withdraw 0.5mL of contents from each of 5 previously thawed ETBX-011 vials (total
volume 2.5ml) and administer to each subject without any further manipulation.

Cohort 6: To administer 5x10'! virus particles by subcutaneous injection:

1.

Withdraw 1.0mL of contents from the previously thawed, supplied ETBX-011 from the
vial and administer to each subject without any further manipulation.

6.2.3 Disposal of Unused Vaccine

Unless other arrangements are agreed in writing, all unused vaccine should be delivered to
Dr. Joe Balint, at Etubics Corporation for disposal at or before the completion of the clinical
study.

7. TREATMENT EVALUATION

7.1.

Short-Term Evaluation During and After Active Immunotherapy
On vaccine administration days, blood will be drawn before administration. Evaluations

will also be conducted for patients who discontinue from the study if they have received any
treatment. The investigator will determine the degree of evaluation based on the patient's condition
and/or reason for discontinuation from the study.

7.1.1 General Evaluations

Weeks 0, 3, 6 (Immunization Visits):

General evaluations include medical history, Karnofsky performance status, and complete
physical examination with weight by the attending physician. Any other treatments,
medications, biologics, or blood products that the patient is receiving or has received since
the last visit will be recorded. Patients will remain in the clinic for approximately
30 minutes following receipt of vaccine to monitor for any adverse reactions. Local and
systemic reactogenicity after each dose of vaccine will be assessed daily for 3 days (on the
day of immunization and 2 days thereafter) using diary cards to report symptoms and a
ruler to measure local reactogenicity.

Week 9:

General evaluations include medical history, Karnofsky performance status, and complete
physical examination with weight by attending physician. Any other treatments,
medications, biologics, or blood products that the patient is receiving or has received since
the last visit will be recorded. Immunization injection sites will be assessed.

7.1.2 Hematological and Biochemical Assessment

Weeks 0, 3, 6 (Immunization Visits):

Blood will be drawn to perform chemistry and hematology, including CBC with
differential, Na, K, Cl, CO,, BUN, creatinine, Ca, total protein, albumin, total bilirubin,
alkaline phosphatase, AST, ALT and glucose.

Week 9:
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7.2.

7.3.

Blood will be drawn to perform chemistry and hematology, including CBC with
differential, Na, K, Cl, CO,, BUN, creatinine, Ca, total protein, albumin, total bilirubin,
alkaline phosphatase, AST, ALT, glucose and ANA.

7.1.3 Biological Markers

Weeks 0 and 9:

Serum (5ml) to measure antibodies to CEA and the Ad5 vector will be obtained and send
to Etubics Corporation for determination. Biomarkers (e.g., CEA or CA15-3) will be
reviewed if determined and available.

7.1.4 Immunological Assessment

Weeks 0, 3, 6, and 9:

Peripheral blood (90mL) will be drawn prior to each immunization and approximately 3
weeks after the last immunization to determine whether there is an effect on the immune
response at specific time points during the study and/or after a specific number of
immunizations. Peripheral blood mononuclear cells (PBMC) will be assayed for T cell
responses to CEA using ELISPOT at all time points, plus proliferation assays, multi-
parameter flow cytometric analysis, and cytoxicity assays, if possible and at the discretion
of the investigator. Serum from each blood draw will be archived and sent to Etubics
Corporation for Ad5 neutralizing level determination.

Long-Term Follow-Up
Patients will be requested to continue long-term follow-up every 3 months for 1 year. At
each visit, a medical history and physical exam and the following lab tests will be
performed: blood chemistry and hematology, including CBC with differential, Na, K, Cl,
COy, BUN, creatinine, Ca, total protein, albumin, total bilirubin, alkaline phosphatase,
AST, ALT and glucose.

At each visit, 40-90 mL of peripheral blood should be drawn for immune analysis, if there
was previous evidence of an immune response or at the discretion of the investigator.
Available serum markers (e.g., CEA, CA15-3) will be reviewed.

Management of Intercurrent Events

7.3.1 Concomitant Medications

Patients will be removed from the protocol treatment if they initiate concomitant
chemotherapeutic agents, corticosteroids, or other immunosuppressive agents, or other
forms of immunotherapy. After meeting the inclusion criteria, all other medications
deemed appropriate for the patient, by the investigator, may be administered to the patient.
All medications and changes in medication during treatment will be recorded. Hormonal
therapy and bisphosphonates may be continued in breast cancer patients if they have been
stable on the agents for at least 1 month prior to enrollment.
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7.3.2 Adverse Events

7.3.2.1 Toxicity will be graded according to the NCI Common Terminology Criteria
for Adverse Events (CTCAE) version 4.0 (which can be downloaded from the
CTEP web site (http://ctep.cancer.gov).) DLT is defined in Protocol Section
6.

7.3.2.2 Possible side effects from immunization may include local effects (pain,
tenderness, rednesss or swelling), systemic effects (malaise, fatigue, myalgia,
arthralgia, headache, nausea, vomiting, chills or fever), and allergic reactions
such as hives, rash or anaphylactic reactions. Induction of auto-immunity,
manifest as arthritis, serositis, nephritis, thyroiditis, colitis, neutropenia, etc.,
is theoretically possible, but has not been observed in our prior CEA vaccine
studies.  Also, liver function test abnormalities and liver failure are
theoretically possible.

7.3.3 Treatment of Toxicity

For acute allergic reactions, use of diphenhydramine 25-50 mg IV, corticosteroids
(Solumedrol 100 mg), and epinephrine (1:1000, 0.3-1 mL sq) should be considered. These
medications are available in the clinical setting where the vaccine will be administered.
For auto-immunity, corticosteroids (prednisone 0.5-1 mg/kg/d) should be considered.
Clinical assessment of other targets, such as thyroid, arthritis, urticaria, or proteinuria, for
auto-immunity and serum sickness like antigen-antibody complex disease, will also be
performed as indicated.

7.3.4 Active Immunotherapy will be Discontinued for:
7.3.4.1 Life-threatening anaphylactic reactions related to active immunotherapy
7.3.4.2 DLT related to active immunotherapy
7.3.4.3 Disease progression (by RECIST criteria). Patients will be offered
referral to a medical oncologist for discussion of other treatment options,
and for continued medical care.
7.3.4.3.1 Disease progression prior to completing the 3 study
immunizations:
In the event that a patient undergoes reimaging studies prior to the
completion of their 3 study immunizations and is found to have
disease progression, they will be permitted to continue on the study
as long as the progression has been 50% or less by RECIST
criteria.

If a patient is removed from the study prior to completion of the assigned vaccine schedule
for any reason other than toxicity, that patient will be replaced, in order to obtain data to
help determine the toxicity of the immunizations. We will allow up to 3 replacements per
cohort (Phase I, Dose levels 1 and 2; Phase II, MTD).
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8. STATISTICAL CONSIDERATIONS
8.1. Safety

We will evaluate safety continuously in a cohort. We will make our overall assessment of
whether to escalate to the next dose level at least 3 weeks after the last patient in the previous
cohort has received their first injection. This decision will be made by the medical monitor and
the Principal Investigator. A note will be generated following the assessment decision and filed
in study binder. A dosage level will be considered safe if <33% patients treated at a dose level
experience DLT (i.e., 0 of 3, <1 of 6, <3 of 12, or <5 of 18 patients). DLT is defined in Protocol
Section 6. Safety will be evaluated in 3 or 6 patients at each dosage level in phase I. Safety will
continue to be monitored among additional patients treated at the MTD in phase II. A patient will
be considered evaluable for safety if treated with at least one immunization. DLTs will be
observed through 9 weeks to accommodate safety evaluation of all 3 product doses.

8.2. Rate of Immune Response

Immune responses against CEA will be evaluated from the peripheral blood of patients
from among the following studies at the discretion of the Principal Investigator (ELISpot, cytokine
flow cytometry, and antibody responses). We will determine the percentage of patients with a
positive immune response. We define a positive immune response by ELISpot as described at the
2002 Society of Biologic Therapy Workshop on “Immunologic Monitoring of Cancer Vaccine
Therapy”, i.e. a T cell response is considered positive if the mean number of spots adjusted for
background in six wells with antigen exceeds the number of spots in six control wells by 10 and
the difference between single values of the six wells containing antigen and the six control wells
is statistically significant at a level of p < 0.05 using the Student’s t test. Immunogenicity assays
will occur prior to each immunization and at week 9. Immune response will be assessed among
the 18 patients treated at the MTD (12 in phase I and 12 in Phase II). The therapy will be
considered of further interest if 9 of 18 patients treated at the MTD dose exhibit an immune
response as defined above. Meeting this criterion establishes that the immune response rate is at
least 33% with approximately 90% confidence. At significance level 0.1 there is 82% power to
test the null hypothesis that the immune response rate is < 0.33 versus the alternative that the
immune response rate is > 0.58. The magnitude of response will also be described. A patient will
be considered evaluable for immune response if they receive at least 3 immunizations.

8.3. Determination of Clinical Response
Among patients with measurable/evaluable disease, response determination will be made
according to the RECIST criteria:

Complete Response (CR): Disappearance of target lesion, confirmed at 4
weeks

Partial Response (PR): 30% decrease in longest dimension of target lesion,
confirmed at 4 weeks

Stable Disease (SD): Neither PR nor PD

Progressive Disease (PD): 20% increase in longest dimension of target lesion;
no CR, PR, or SD documented before increased
disease.

The exact binomial confidence interval for the proportion of subjects with a clinical
response of CR or PR will be calculated.
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9. PATIENT WITHDRAWAL

Patients may be removed from the study for the following reasons:

e DLT as defined in Protocol Section 6.

e Patient voluntarily decides to withdraw.

e Patient non-compliance with the study protocol.

e Intercurrent disease which in the opinion of the patient’s treating physician would

affect the ability of the patient to continue on the clinical study.

In the event of withdrawal due to toxicity, a patient will be requested to have safety
evaluations performed as per the protocol for a one year duration post treatment. This may include
having up to 90 mL of blood drawn for immunologic testing.

10. STUDY CONDUCT AND ETHICAL AND REGULATORY CONSIDERATIONS

10.1. Departure from the Protocol

There should be no departure from the protocol if at all possible. If an emergency occurs
that requires departure from this protocol, the investigator or other physician in attendance in such
an emergency will, if circumstances and time permit, contact the principal investigator, or in his
absence, Dr. Gerald Messerschmidt, Medical Director, immediately by telephone (610) 613-3882
(cell phone). Such contacts with the principal investigator will be made to permit a decision as to
whether or not the patient will be continued on the study. Such departures need to be clearly
documented and reported to the Institutional Review Board (IRB) and the Etubics Corporation by
the principal investigator.

10.2. Informed Consent

In accordance with guidelines in the Federal Register, Vol. 48, No. 17, 1982, pp. 8951-2,
all patients are required to sign a statement of informed consent. This phase /Il study involves
research that presents risk, but holds the prospect of direct benefit to the individual patient (46.405-
45 Code of the Federal Regulations part 46). The investigator will report to the IRB and Etubics
Corporation will report to FDA changes in the research protocol and all unanticipated problems
involving risks to human patients and others, and no changes will be made in the research activity
without IRB approval.

10.3. Institutional Review

This study must be approved by the site’s IRB. IRB approval of the protocol and the
informed consent form for this study must be given in writing. The IRB must also approve any
significant changes to the protocol as well as a change of principal investigator. Records of all
study review and approval documents must be kept on file by the investigator and are subject to
FDA inspection during or after completion of the study. Adverse events must be reported to the
IRB. The IRB will receive notification of the completion of the study and final report within three
months of study completion or termination. The investigator must maintain an accurate and
complete record of all submissions made to the IRB, including a list of all reports and documents
submitted.

10.4. Documentation and Monitoring
Data will be collected for all patients signing consent. Accurate completion of the
computer data forms for all patients is the responsibility of the investigator.
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10.4.1 Case Report Forms

Case Report Forms (CRFs) are used to record study data and are an integral part of the
study and subsequent reports. Therefore, all reports must be legible and complete. All forms
should be filled out using a black ballpoint pen. Errors should be lined out but not obliterated and
the correction inserted, initialed, and dated by the principal investigator, co-investigators, study
coordinator, or data manager. A CRF must be completed and signed by the principal investigator
for each patient enrolled, including those removed from the study for any reason. The reason for
removal must be noted on the Final Report Form by the investigator for each patient. CRFs must
be kept current to reflect patient status at each phase during the course of the study. Patients are
not to be identified on CRFs by name; appropriate coded identification and patient initials must be
used. The investigator must keep a separate log of patient names and addresses. This log is subject
to FDA inspection. Because of the potential for errors, inaccuracies, and illegibility in transcribing
data onto CRFs, originals of laboratory and other test results must be kept on file with patient's
CRFs or clinical chart. CRFs and copies of test results must be available at all times for inspection
by the FDA.

10.4.2 Maintenance of Study Documentation

The following will be maintained:

a. Case Report Forms - which must be kept legible, accurate, and up-to-date.

b. Patient Files/Signed Informed Consent - which substantiates the data entered on
the case report forms for all required test and evaluation procedures and verifies
that the patient has signed an informed consent to enter the study.

c. Patient Exclusion Record - which should reflect the reason any patient was
screened and found ineligible for the study.

d. Monitoring Log - listing dates of monitor visits.

e. Regulatory Documents - including protocol, investigator brochure, FDA Form
1572, CVs, IRB correspondence, IRB approval/renewals and IRB approved
consent form.

f. Adverse Event Report Form - which should explain any serious or unexpected
adverse experiences.

All study documentation pertaining to the conduct of the study must be kept on file by the
investigator for a period of 2 years following the date a marketing application is approved for the
drug for the indication for which it is being investigated; or, if no application is to be filed or if the
application is not approved for such indication, until 2 years after the investigation is discontinued
and FDA is notified. The sponsor will notify the investigator if a marketing application is approved
or if the investigation is discontinued and the FDA notified.

10.5. Monitoring of the Protocol

An Etubics Corporation representative will conduct a site initiation visit and will review
protocol documents with the investigators and their staff. During the study, the Etubics monitor
will visit the site regularly to check the completeness of study files, the accuracy of data entries on
the CRFs, and adherence to the protocol and to Good Clinical Practice (GCP). Key study personnel
must be available to assist the monitor during these visits. The investigator must maintain source
documents for each subject in the study. The investigator must also keep the original informed
consent form signed by every patient. The investigator must give the monitor access to all relevant
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source documents to verify data entries on CRFs. No information in source documents about the
identity of subjects will be disclosed.

This is a phase I/II clinical study with more than minimal risk and as such will be monitored for
the occurrence of a greater frequency of adverse events (AEs). The principal investigator will
continuously monitor the data and safety of all subjects enrolled. All grades of toxicities will be
recorded.

Safety assessments will consist of monitoring all AEs including serious adverse events (SAEs),
the regular monitoring of hematology, serum chemistry, and routine monitoring of vital signs and
physical condition. AE monitoring should occur from the time of informed consent to 30 days
after the last dose of study drug. For those subjects who discontinue study participation prior to
receiving study drug, AE and SAEs will be collected through the time of discontinuation.

Toxicity will be assessed using the NCI CTCAE version 4.0. Refer to Protocol Section 7.3.2.

An AE is any adverse change from the study patient’s baseline (pretreatment) condition, including
any clinical or laboratory test abnormality that occurs during the course of the proposed clinical
study after treatment has started.

Events are classified as SERIOUS if they meet any of the following criteria [per the US Code of
Federal Regulations (CFR) 21 CFR 312.32 and the recommendations of the International
Conference on Harmonization (ICH)]:

An SAE is any sign, symptom or medical condition that emerges during the study or during a post-
study follow-up period that 1) was not present at the start of the study and is not a chronic condition
that is part of the patient’s medical history, OR 2) was present at the start of the study or as part of
the patient’s medical history but worsened in severity and/or frequency during study participation,
AND that meets any of the following regulatory serious criteria:

e any death

e any life-threatening event, i.e., an event that places the patient, in the view of the
investigator, at immediate risk of death from the event as it occurred (does not
include an event that, had it occurred in a more severe form, might have caused
death)

e any event that requires or prolongs in-patient hospitalization

e any event that results in persistent or significant disability/incapacity

e any congenital anomaly/birth defect diagnosed in a child of a patient who
participated in this study and received investigational drug

e other medically important events that in the opinion of the investigator may
jeopardize the patient or may require intervention to prevent one of the other
outcomes listed in the definition above (e.g. allergic bronchospasm requiring
intensive treatment in an emergency room, convulsions occurring at home that do
not require in-patient hospitalization, any blood dyscrasias, or the development of
drug dependency or drug abuse).
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10.6. CTCAE Term (AE description) and Grade
The descriptions and grading scales found in the revised NCI CTCAE version 4.0 will be
utilized for AE reporting. A copy can be downloaded from the CTEP web site
(http://ctep.cancer.gov).

The CTCAE displays Grades 1 through 5 with unique clinical descriptions of severity for
each AE based on the following guideline:

Grade 1 Mild AE

Grade 2 Moderate AE

Grade 3 Severe AE

Grade 4 Life-threatening or disabling AE
Grade 5 Death related to AE

10.7. Assessing Causality
Investigators are required to assess whether there is a reasonable possibility that study
medications caused or contributed to an adverse event. The following general guidance may be
used.

Yes: if the temporal relationship of the clinical event to study drug administration makes a
causal relationship possible, and other drugs, therapeutic interventions or underlying
conditions do not provide a sufficient explanation for the observed event.

No: if the temporal relationship of the clinical event to study drug administration makes a
causal relationship unlikely, or other drugs, therapeutic interventions or underlying
conditions provide a sufficient explanation for the observed event.

10.8. Serious Adverse Event Reporting

All AEs that are classified as serious, unexpected and related or possibly related, will be
recorded on the MedWatch 3500A form and reported within 24 hours of learning of the event to
Etubics Corporation. The form should be completed as much as possible but should not be held
until all information is available. Additional information and/or corrections may be submitted as
they are obtained. The investigator will follow SAEs until resolution, a return to baseline condition
or stabilization or 30 days after the last subject is enrolled whichever occurs first. SAEs that are
ongoing at the time of clinical database closure will be recorded as unresolved.

All study-related deaths should be reported to the IRB within 24 hours; all other serious
adverse experiences should be reported to the IRB within 5 business days. All deaths, whether
considered study-related or not, must also be reported immediately to Etubics Corporation,
additional information may be requested from the treating institution. Deaths believed to be related
to disease progression will not be reported to the FDA as SAEs, as these deaths are an anticipated
outcome of the disease; however, all deaths will be reported to the FDA in the annual reports.

MedWatch 3500A Reporting Guidelines:

In addition to completing appropriate patient demographic and suspect medication
information, the report should include the following information within the Event Description
(section 5) of the MedWatch 3500A form:
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e Treatment regimen (dosing frequency, combination therapy)

e Protocol description (and number, if assigned)

e Description of event, severity, treatment, and outcome, if known

e Supportive laboratory results and diagnostics

e Investigator’s assessment of the relationship of the adverse event to each investigational
product and suspect medication

Follow-up information:
Additional information may be added to a previously submitted report by any of the
following methods:
¢ Adding to the original MedWatch 3500A report and submitting it as follow-up
e Adding supplemental summary information and submitting it as follow-up with the
original MedWatch 3500A form
e Summarizing new information and faxing it with a cover letter including patient identifiers
(i.e. D.O.B., initials, patient number), protocol description and number, if assigned, suspect
drug, brief adverse event description, and notation that additional or follow-up information
is being submitted (The patient identifiers are important so that the new information is
added to the correct initial report.)

Reporting of Pregnancy:

If a participant becomes pregnant during the study, treatment will be discontinued (i.e., no
additional dose of study vaccine will be given) and the participant will be encouraged to continue
to have regularly scheduled follow-up visits and evaluations. The occurrence of pregnancy, and
the outcome of any pregnancy, in a subject treated with study vaccine, must be reported to the
Etubics Corporation and to the IRB.

Procedures for SAE Reporting:
1. Medical staff/study team notifies principal investigator of SAE. MedWatch 3500A is
completed.

2. Principal Investigator calls Etubics Corpration to report the SAE and faxes the completed
MedWatch 3500A to:

Carol Jones, Vice President of Administration

Address: 410 West Harrison Street, Suite 100, Seattle, WA 98119
Telephone: 206-838-5110 ext. 2

Cell: (206) 818-2985

Fax: (206) 838-2978

Email: cj@etubics.com

3. Carol Jones reports the SAE to one of the following in this order:

A. Chief Scientific Officer: Frank Jones, PhD
Address: 410 West Harrison Street, Suite 100, Seattle, WA 98119
Telephone: 206-838-5110 ext. 1
Cell: (206) 818-2857
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Fax: (206) 838-2978
Email: frj@etubics.com

B. Laboratory Manager: Joseph Balint, PhD
Address: 410 West Harrison Street, Suite 100, Seattle, WA 98119
Telephone: (206) 838-5110 ext. 7
Fax: (206) 838-2978
Email: joe@etubics.com

C. Vice President Research: Elizabeth S. Gabitzsch
Address: 410 West Harrison Street, Suite 100, Seattle, WA 98119
Telephone: (206) 838-5110 ext. 3
Cell: (970) 402-2598
Fax: (206) 838-2978
Email: beth@etubics.com

4. Contacted person in three (3) above notifies the FDA via MedWatch 3500A form.

a. If the SAE results in death or is life-threatening, SAE report will be submitted to the
FDA within 7 days
b. All other SAEs must be reported to the FDA within 15 days

5. All SAE will require input from a physician, the Acting Medical Director will be consulted:

Gerald Messerschmidt, MD

Telephone: (610) 613-3882 or (206) 838-5110
Fax: (206) 838-2978
Email:gerry@etubics.com

6. SAEs will be reported to the IRB according to the site’s IRB guidelines.

In accordance with FDA regulations and ICH guidelines, investigators will be notified of the
occurrence of new, serious, unexpected adverse events associated with the use of the study
medication (i.e. there is a reasonable possibility that the AE may have been caused by the drug)
within 15 calendar days via a written report. It is the responsibility of the investigator to promptly
inform the relevant IRB of these new adverse events/risks to patients, in accordance with 21 CFR
312.66. It is the responsibility of Etubics Corporation to promptly inform the NIH Office of
Biotechnology Activities (OBA) and relevant Scientific Review Board of these new adverse
events/risks to patients, in accordance with NIH Guidelines for Research Involving Recombinant
DNA Molecules, in particular Appendix M. It is the responsibility of the Etubics Corporation to
report these SAEs to the FDA. The SAE report will be forwarded to the FDA after recording the
event data via the FDA MedWatch form 3500A.

10.9. Safety Reporting Requirements
In accordance with 21 CFR 312.32, the sponsor of studies conducted under an IND must
comply with following safety reporting requirements:
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a. Expedited IND Safety Reports:

7 Calendar-Day Telephone or Fax Report:

The sponsor is required to notify the FDA of any fatal or life-threatening adverse event that
is unexpected and assessed by the investigator to be possibly related to the use of the
investigational product. An unexpected adverse event is one that is not already described in the
Investigator’s Brochure. Such reports are to be telephoned or faxed to the FDA within 7 calendar
days of first learning of the event.

15 Calendar-Day Written Report:

The sponsor is also required to notify the FDA and all participating investigators, in a
written IND Safety Report, of any serious, unexpected AE that is considered possibly related to
the investigational product. An unexpected adverse event is one that is not already described in
the Investigator Brochure.

Written IND Safety Reports should include an Analysis of Similar Events in accordance
with regulation 21 CFR § 312.32. All safety reports previously filed with the IND concerning
similar events should be analyzed. The new report should contain comments on the significance
of the new event in light of the previous, similar reports.

Written IND safety reports with Analysis of Similar Events are to be submitted to the FDA
and all participating investigators within 15 calendar days of first learning of the event. The FDA
prefers these reports on a MedWatch 3500A Form but alternative formats are acceptable (e.g.
summary letter).

b. IND Annual Reports

In accordance with the regulation 21 CFR § 312.32, the sponsor shall within 60 days of the
anniversary date that the IND went into effect submit a brief report of the progress of the
investigation.

c. Data and Safety Monitoring

Data will be collected by the principal investigator, co-investigators, and the protocol
coordinator. The protocol coordinator under the supervision of the principal investigator will
report the AEs. The data will be audited by Etubics Corporation.
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12. APPENDIX 1 - SCHEMA

Procedure / Test Pre- Week Week Week Wee Months 6 Off
treatment 0 3 6 9 9, etc.! Treatment

H&P X X X X X X X

Karnofsky Status X X X X X X X

B-HCG?® X

CBC with diff X X X X X X X

PT-INR, PTT X

Chemistries X X X X X X X

Urinalysis X

ANA X X X

HIV X

Immune Monitoring Xb X X X X Xb Xb

Antibodies to X X

CEA/AdS Vector ©

Biological Markers 9

(i.,e. CEA, CA15-3) X¢ X4 X< X

Brain MRI/CT Scan © X

MRI/CT Scanf Xt Xt Xt Xf

Immunization 9 X X X

AE Assessment " X X X X X

Kev: H & P = history & physical examination, KPS = Karnofsky Performance Score, B-HCG = human chorionic
gonadotrophin pregnancy test; CBC & diff = complete blood count and white blood cell differential, Chemistries =
Na, K, Cl, CO, BUN, creatinine, Ca, total protein, albumin, total bilirubin, alkaline phosphatase. AST, ALT and
glucose; ANA = antinuclear antibody, HIV = human immunodeficiency virus antibody, MRI/CT = magnetic
resonance imaging/computed tomography; AE = Adverse Event

Notes:
2 B-HCG performed on women of childbearing potential
® Immune monitoring drawn during the first clinic visit at the discretion of the investigator/immune monitoring

M [ =" ]

h

i

laboratory, prior to each immunization and approximately 3 weeks after the last immunization, and will be
repeated at the discretion of the investigator/immune monitoring laboratory.

Serum obtained for antibodies to CEA and Ad5 vector weeks 0 and 9.

Available serum markers (e.g., CEA or CA15-3) reviewed as available.

Brain CT scan or MRI required within 6 weeks of starting study treatment.

Available CT scans or MRI of the chest, abdomen, and/or pelvis reviewed. Imaging studies within 6 weeks
of starting study treatment is preferred, however is not required. Repeat imaging conducted according to
standard of care.

Immunizations may be modified so that the interval is between 20 and 28 days (3 weeks -1 day to 3 weeks
+7 days). If the second and/or third immunization is delayed, the subsequent immunizations should occur no
earlier than 20 days after the previous immunization.

AE monitoring from the time of informed consent to 30 days after the last dose of study drug.

Follow-up evaluations requested every 3 months for 1 year, while on the study.
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