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TRIAL SUMMARY
Abbreviated Title Phase 2 Clinical Trial of Pembrolizumab in Metastatic Anal Cancer
Trial Phase Phase 2

Clinical Indication

Anal cancer

Trial Type Open label phase 2 study
Type of control Historical control

Route of administration Intravenous

Trial Blinding Non-blinded

Treatment Groups One

Number of trial subjects 32

Estimated enrollment period |18 months

Estimated duration of trial 36 months

Duration of Participation 36 months

TRIAL DESIGN

Trial Design

This is a multicenter, open label, single arm phase 2 clinical trial of pembrolizumab in metastatic
anal cancer. Metastatic anal cancer patients who have progressed on a prior regimen of platinum
and 5-FU-based chemotherapy are eligible to participate. All 32 patients enrolled on the study will
receive pembrolizumab administered every three weeks.

Patients will continue on the trial until they suffer intolerable toxicity or are found to have disease
progression by RECIST criteria (RECIST version 1.1). Given the possibility of a delayed tumor
response, patients will be allowed to continue on the trial until there is disease progression on two
successive imaging studies (Wolchok et al., 2009). Toxicity will be graded according to CTCAE
4.0. Optional post-treatment biopsies will be performed on patients who initially respond to
pembrolizumab and then develop acquired resistance.

3. OBJECTIVE(S) & HYPOTHESIS(ES)

3.1

Primary Objective(s) & Hypothesis(es)

(1) Objective:

Evaluate the response rate, by RECIST 1.1, of pembrolizumab in metastatic anal cancer

patients.

Hypothesis:

e Pembrolizumab will show a response rate of >20% in metastatic anal cancer patients
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3.2 Secondary Objectives & Hypotheses
(1) Objective:

Evaluate the response rate, by RECIST 1.1, of pembrolizumab in metastatic anal cancer
patients who are PD-L1 positive.

Hypothesis:
e Pembrolizumab will have anti-cancer activity in PD-L1 positive metastatic anal cancer.
(2) Objective:

Evaluate the durability of pembrolizumab response in PD-L1 positive metastatic anal cancer
patients by measuring median overall survival and median progression free survival

Hypothesis:
e The response to pembrolizumab in metastatic anal cancer will be durable and will
significantly increase progression free survival.

(3) Objective

Evaluate the safety and tolerability of pembrolizumab administered every three weeks, in
metastatic anal cancer.

Hypothesis:
e Pembrolizumab every 3 weeks will be well tolerated in the metastatic anal cancer patient
population.

3.3 Exploratory Objective
(I) Objective:

Evaluate relationship between response rate, by RECIST 1.1, and potential predictive
biomarkers.

Hypothesis:
e Molecular analysis of pre-treatment tumor biopsy samples as well as serially collected
PBMCs and plasma samples will enable us to identify biomarkers predictive of
pembrolizumab response.

4. BACKGROUND & RATIONALE

4.1 Background

Metastatic anal cancer is an incurable malignancy that has limited therapeutic options. NCCN
guidelines recommend cisplatin and 5-FU as first line therapy based several cases series
demonstrating the activity of this regimen (Dewdney and Rao, 2012; Faivre et al., 1999). Beyond
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first line cisplatin and 5-FU, NCCN guidelines make no recommendations for subsequent lines of
therapy as “no other regimens have shown to be effective (Benson et al., 2012).”

Recently, immunotherapies directed against the immune checkpoint molecules CTLA-4 and PD-
1 have shown very great promise in the treatment of metastatic melanoma. Ipilimumab, a fully
humanized antibody directed against CTLA-4, was FDA approved for the treatment of melanoma
after two randomized phase 3 clinical trials showed a significant survival benefit (Hodi et al., 2010;
Robert et al., 2011). Monoclonal antibodies directed against PD-1, pembrolizumab and nivolumab,
have also shown promising results in metastatic melanoma, non-small cell lung cancer, and renal
cancer (Brahmer et al., 2010; Hamid et al., 2013; Robert et al.; Topalian et al., 2014). Importantly,
in melanoma the majority of responses to both CTLA-4 and PD-1 directed-therapies appear to be
durable and last for greater than one year (Ott et al., 2013; Topalian et al., 2014). Pembrolizumab
was granted FDA approval in 2014 on the basis of a phase 1 clinical trial expansion cohort of 173
patients with refractory metastatic melanoma (Robert et al.). Refractory melanoma patients
receiving pembrolizumab had an overall response rate of 26% and 88% of the responding patients
were still benefitting from the drug after 6 months (Robert et al.). Pembrolizumab was generally
well tolerated and drug-related grade 3 and 4 toxicity occurred in only 13% of patients (Robert et
al.).

A large, multicenter phase 1 clinical trial testing pembrolizumab in several disease cohorts is
currently underway (MK-3475-028, NCT02054806). This trial is molecularly prescreening
patients for PD-L1 positivity. Preliminary data generated by this prescreening effort showed that
86% of 31 metastatic anal cancers patients were PD-L1 positive. Interestingly, other HPV
associated tumors (head/neck and cervical cancer) also had a very high rate of PD-L1 positivity.

The Dana-Farber experience on this trial (MK-3475-028, NCT02054806) suggests that
pembrolizumab is active in patients with refractory metastatic anal cancer. The first anal cancer
patient treated at Dana-Farber has had a 59% decrease in her tumor burden after eight cycles of
pembrolizumab.

This is a multicenter, open label, single arm phase 2 clinical trial of pembrolizumab in metastatic
anal cancer. If this trial demonstrates activity it would open up a new therapeutic opportunity in a
disease with very limited options. It is our hope that a demonstration of clinical activity would
catalyze the inclusion of pembrolizumab in the NCCN guidelines allowing it to become a standard
therapy for this cancer.

4.2 Pharmaceutical and Therapeutic Background

The importance of intact immune surveillance in controlling outgrowth of neoplastic
transformation has been known for decades. Accumulating evidence shows a correlation between
tumor-infiltrating lymphocytes (TILs) in cancer tissue and favorable prognosis in various
malignancies. In particular, the presence of CD8+ T-cells and the ratio of CD8+ effector T-cells /
FoxP3+ regulatory T-cells seems to correlate with improved prognosis and long-term survival in
many solid tumors.
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The PD-1 receptor-ligand interaction is a major pathway hijacked by tumors to suppress immune
control. The normal function of PD-1, expressed on the cell surface of activated T-cells under
healthy conditions, is to down-modulate unwanted or excessive immune responses, including
autoimmune reactions. PD-1 (encoded by the gene Pdcdl) is an Ig superfamily member related to
CD28 and CTLA-4 which has been shown to negatively regulate antigen receptor signaling upon
engagement of its ligands (PD-L1 and/or PD-L2). The structure of murine PD-1 has been resolved.
PD-1 and family members are type I transmembrane glycoproteins containing an Ig Variable-type
(V-type) domain responsible for ligand binding and a cytoplasmic tail which is responsible for the
binding of signaling molecules. The cytoplasmic tail of PD-1 contains 2 tyrosine-based signaling
motifs, an immunoreceptor tyrosine-based inhibition motif (ITIM) and an immunoreceptor
tyrosine-based switch motif (ITSM). Following T-cell stimulation, PD-1 recruits the tyrosine
phosphatases SHP-1 and SHP-2 to the ITSM motif within its cytoplasmic tail, leading to the
dephosphorylation of effector molecules such as CD3¢, PKC8 and ZAP70 which are involved in
the CD3 T-cell signaling cascade. The mechanism by which PD-1 down modulates T-cell
responses is similar to, but distinct from that of CTLA-4 as both molecules regulate an overlapping
set of signaling proteins. PD-1 was shown to be expressed on activated lymphocytes including
peripheral CD4+ and CD8+ T-cells, B-cells, T regs and Natural Killer cells. Expression has also
been shown during thymic development on CD4-CD8- (double negative) T-cells as well as subsets
of macrophages and dendritic cells. The ligands for PD-1 (PD-L1 and PD-L2) are constitutively
expressed or can be induced in a variety of cell types, including non-hematopoietic tissues as well
as in various tumors . Both ligands are type I transmembrane receptors containing both IgV- and
IgC-like domains in the extracellular region and contain short cytoplasmic regions with no known
signaling motifs. Binding of either PD-1 ligand to PD-1 inhibits T-cell activation triggered through
the T-cell receptor. PD-L1 is expressed at low levels on various non-hematopoietic tissues, most
notably on vascular endothelium, whereas PD-L2 protein is only detectably expressed on antigen-
presenting cells found in lymphoid tissue or chronic inflammatory environments. PD-L2 is
thought to control immune T-cell activation in lymphoid organs, whereas PD-L1 serves to dampen
unwarranted T-cell function in peripheral tissues. Although healthy organs express little (if any)
PD-L1, a variety of cancers were demonstrated to express abundant levels of this T-cell inhibitor.
PD-1 has been suggested to regulate tumor-specific T-cell expansion in subjects with melanoma
(MEL). This suggests that the PD-1/PD-L1 pathway plays a critical role in tumor immune evasion
and should be considered as an attractive target for therapeutic intervention.

Pembrolizumab is a potent and highly selective humanized monoclonal antibody (mAb) of the
IgG4/kappa isotype designed to directly block the interaction between PD-1 and its ligands, PD-
L1 and PD-L2. Keytruda™ (pembrolizumab) has recently been approved in the United Stated for
the treatment of patients with unresectable or metastatic melanoma and disease progression
following ipilimumab and, if BRAF V600 mutation positive, a BRAF inhibitor.

4.3 Rationale
4.3.1 Rationale for the Trial and Selected Subject Population

Metastatic squamous cell carcinoma of the anus is a malignancy with extremely limited treatment
options. An ongoing phase 1 trial has shown that pembrolizumab has activity in some metastatic
anal cancer patients. This trial is being performed to further characterize pembrolizumab’s activity
in this disease population.
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In July 2017, the trial’s eligibility criteria were amended. The requirement that patients receive
one line of chemotherapy prior to entering the trial was eliminated. The rationale for this is that a
phase 2 clinical trial testing nivolumab in refractory metastatic anal cancer showed an impressive
24% radiological response rate (Morris et al., 2017). The encouraging results from the nivolumab
trial has made recruitment to this trial challenging because many patients are receiving off-label
PD1 directed therapy in the first line of treatment.

4.3.2 Rationale for Dose Selection/Regimen/Modification

An open-label Phase I trial (Protocol 001) is being conducted to evaluate the safety and clinical
activity of single agent pembrolizumab. The dose escalation portion of this trial evaluated three
dose levels, 1 mg/kg, 3 mg/kg, and 10 mg/kg, administered every 2 weeks (Q2W) in subjects with
advanced solid tumors. All three dose levels were well tolerated and no dose-limiting toxicities
were observed. This first in human study of pembrolizumab showed evidence of target
engagement and objective evidence of tumor size reduction at all dose levels (1 mg/kg, 3 mg/kg
and 10 mg/kg Q2W). No MTD has been identified to date. 10.0 mg/kg Q2W, the highest dose
tested in PNOO1, will be the dose and schedule utilized in Cohorts A, B, C and D of this protocol
to test for initial tumor activity. Recent data from other clinical studies within the pembrolizumab
program has shown that a lower dose of pembrolizumab and a less frequent schedule may be
sufficient for target engagement and clinical activity.

PK data analysis of pembrolizumab administered Q2W and Q3 W showed slow systemic clearance,
limited volume of distribution, and a long half-life (refer to IB). Pharmacodynamic data (IL-2
release assay) suggested that peripheral target engagement is durable (>21 days). This early PK
and pharmacodynamic data provides scientific rationale for testing a Q2W and Q3W dosing
schedule.

A population pharmacokinetic analysis has been performed using serum concentration time data
from 476 patients. Within the resulting population PK model, clearance and volume parameters of
pembrolizumab were found to be dependent on body weight. The relationship between clearance
and body weight, with an allometric exponent of 0.59, is within the range observed for other
antibodies and would support both body weight normalized dosing or a fixed dose across all body
weights. Pembrolizumab has been found to have a wide therapeutic range based on the melanoma
indication. The differences in exposure for a 200 mg fixed dose regimen relative to a 2 mg/kg
Q3W body weight based regimen are anticipated to remain well within the established exposure
margins of 0.5 — 5.0 for pembrolizumab in the melanoma indication. The exposure margins are
based on the notion of similar efficacy and safety in melanoma at 10 mg/kg Q3W vs. the proposed
dose regimen of 2 mg/kg Q3W (i.e. 5-fold higher dose and exposure). The population PK
evaluation revealed that there was no significant impact of tumor burden on exposure. In addition,
exposure was similar between the NSCLC and melanoma indications. Therefore, there are no
anticipated changes in exposure between different indication settings.

The rationale for further exploration of 2 mg/kg and comparable doses of pembrolizumab in solid
tumors is based on: 1) similar efficacy and safety of pembrolizumab when dosed at either 2 mg/kg
or 10 mg/kg Q3W in melanoma patients, 2) the flat exposure-response relationships of
pembrolizumab for both efficacy and safety in the dose ranges of 2 mg/kg Q3 W to 10 mg/kg Q3W,
3) the lack of effect of tumor burden or indication on distribution behavior of pembrolizumab (as
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assessed by the population PK model) and 4) the assumption that the dynamics of pembrolizumab
target engagement will not vary meaningfully with tumor type.

The choice of the 200 mg Q3 W as an appropriate dose for the switch to fixed dosing is based on
simulations performed using the population PK model of pembrolizumab showing that the fixed
dose of 200 mg every 3 weeks will provide exposures that 1) are optimally consistent with those
obtained with the 2 mg/kg dose every 3 weeks, 2) will maintain individual patient exposures in the
exposure range established in melanoma as associated with maximal efficacy response and 3) will
maintain individual patients exposure in the exposure range established in melanoma that are well
tolerated and safe.

A fixed dose regimen will simplify the dosing regimen to be more convenient for physicians and
to reduce potential for dosing errors. A fixed dosing scheme will also reduce complexity in the
logistical chain at treatment facilities and reduce wastage.

5. PARTICIPANT SELECTION
5.1  Eligibility Criteria
In order to be eligible for participation in this trial, the subject must:

1. Participants must have metastatic or locally advanced incurable anal cancer that has been
histologically confirmed. Patients with locally advanced anal cancer must have had cancer
recurrence after chemoradiation and must be unresectable.

2. There is no limit to the number of prior therapies.

3. Be willing and able to provide written informed consent/assent for the trial.
4. Be > 18 years of age on day of signing informed consent.

5. Have measurable disease based on RECIST 1.1.

6. Be willing to provide tissue from a newly obtained core or excisional biopsy of a tumor
lesion. Newly-obtained is defined as a specimen obtained up to 6 weeks (42 days) prior to
initiation of treatment on Day 1. Subjects for whom newly-obtained samples cannot be
provided (e.g. inaccessible or subject safety concern) may submit an archived specimen
only upon agreement firom the Sponsor.

7. Have a performance status of 0 or 1 on the ECOG Performance Scale (Appendix A).

8. Demonstrate adequate organ function as defined in Table 1, all screening labs must be
performed within 10 days of treatment initiation. Labs must meet eligibility criteria within
4 days of Cycle 1 Day 1.

Table 1 Adequate Organ Function Laboratory Values

11
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System Laboratory Value

Hematological

Absolute neutrophil count (ANC) >1,500 /mcL

Platelets >80,000 / mcL

Hemoglobin >8.5 g/dL or >5.6 mmol/L

Renal

Serum creatinine OR <1.5 X upper limit of normal (ULN) OR

Measured or  calculated®  creatinine

clearance >60 mL/min for subject with creatinine levels > 1.5 X institutional

(GFR can also be used in place of creatinine [ULN

or CrCl)

Hepatic

Serum total bilirubin <1.5XULN OR
Direct bilirubin < ULN for subjects with total bilirubin levels >
1.5 ULN

<25X ULN OR

AST (SGOT) and ALT (SGPT) < 5 X ULN for subjects with liver metastases
Albumin >2.8 mg/dL
Coagulation

<1.5 X ULN unless subject is receiving anticoagulant therapy
as long as PT or PTT is within therapeutic range of intended use
of anticoagulants

<1.5 X ULN unless subject is receiving anticoagulant therapy

as long as PT or PTT is within therapeutic range of intended use
of anticoagulants

Creatinine clearance should be calculated per institutional standard.

International Normalized Ratio (INR) or
Prothrombin Time (PT)

Activated Partial Thromboplastin Time
(aPTT)

9. Female subject of childbearing potential must have a negative urine or serum pregnancy
within 72 hours prior to receiving the first dose of study medication. If the urine test is
positive or cannot be confirmed as negative, a serum pregnancy test will be required.

10. Female subjects of childbearing potential must be willing to use 2 methods of birth control
or be surgically sterile, or abstain from heterosexual activity for the course of the study
through 120 days after the last dose of study medication (Reference Section 7.4). Subjects
of childbearing potential are those who have not been surgically sterilized or have not been
free from menses for > 1 year.

11. Male subjects must agree to use an adequate method of contraception starting with the first
dose of study therapy through 120 days after the last dose of study therapy.

5.2 Subject Exclusion Criteria

The subject must be excluded from participating in the trial if the subject:

1. Has a diagnosis of immunodeficiency or is receiving systemic steroid therapy or any other
form of immunosuppressive therapy within 7 days prior to the first dose of trial treatment.
Subjects requiring systemic steroids are excluded from the trial. The use of physiologic
doses of corticosteroids may be approved after discussion with the sponsor.

2. Has a known history of active TB (Bacillus Tuberculosis)

3. Hypersensitivity to pembrolizumab or any of its excipients.
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Has had a prior anti-cancer monoclonal antibody (mAb) within 4 weeks prior to study Day
1 or who has not recovered (i.e., < Grade 1 or at baseline) from adverse events due to agents
administered more than 4 weeks earlier.

Has had prior chemotherapy, targeted small molecule therapy, or radiation therapy within
2 weeks prior to study Day 1 or who has not recovered (i.e., < Grade 1 or at baseline) from
adverse events due to a previously administered agent.

- Note: Subjects with < Grade 2 neuropathy and alopecia are an exception to this
criterion and may qualify for the study.

- Note: Ifsubject received major surgery, they must wait > 3 weeks prior to starting
study treatment. They must have recovered adequately from the toxicity and/or
complications from the intervention prior to starting therapy.

Has a known additional malignancy that is progressing or requires active treatment.
Exceptions include basal cell carcinoma of the skin or squamous cell carcinoma of the skin
that has undergone potentially curative therapy or in situ cervical cancer.

Has known active central nervous system (CNS) metastases and/or carcinomatous
meningitis. Subjects with previously treated brain metastases may participate provided
they are stable (without evidence of progression by imaging for at least four weeks prior to
the first dose of trial treatment and any neurologic symptoms have returned to baseline),
have no evidence of new or enlarging brain metastases, and are not using steroids for at
least 7 days prior to trial treatment. This exception does not include carcinomatous
meningitis which is excluded regardless of clinical stability.

Has active autoimmune disease that has required systemic treatment in the past 2 years (i.e.
with use of disease modifying agents, corticosteroids or immunosuppressive drugs).
Replacement therapy (eg., thyroxine, insulin, or physiologic corticosteroid replacement
therapy for adrenal or pituitary insufficiency, etc.) is not considered a form of systemic
treatment.

Has an active infection requiring systemic therapy.
Patients that require supplemental oxygen are excluded.

Has a history or current evidence of any condition, therapy, or laboratory abnormality that
might confound the results of the trial, interfere with the subject’s participation for the full
duration of the trial, or is not in the best interest of the subject to participate, in the opinion
of the treating investigator.

Has known psychiatric or substance abuse disorders that would interfere with cooperation
with the requirements of the trial.

Is pregnant or breastfeeding, or expecting to conceive or father children within the
projected duration of the trial, starting with the pre-screening or screening visit through
120 days after the last dose of trial treatment.
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14. Has received prior therapy with an anti-PD-1, anti-PD-L1, or anti-PD-L2 agent.

15. HIV+ positive patients are eligible if their CD4+ count > 300/ulL and they have an
undetectable viral load. In addition, they must be currently receiving Highly Active
Antiretroviral Therapy (HAART) and be under the care of an Infectious Diseases specialist.

16. Patients with hepatitis B and hepatitis C must be under the care of viral hepatitis expert
consultant. Patients with hepatitis B are required to be treated with anti-HBV treatment
(e.g., entecavir). Patients with hepatitis C need to have received prior and/or ongoing
hepatitis C treatment.

17. Has received a live vaccine within 30 days of planned start of study therapy.
Note: Seasonal influenza vaccines for injection are generally inactivated flu vaccines and

are allowed; however intranasal influenza vaccines (e.g., Flu-Mist®) are live attenuated
vaccines, and are not allowed.

18. Has a history of (non-infectious) pneumonitis that required steroids or current pneumonitis.

5.3 Inclusion of Women and Minorities

Both men and women of all races and ethnic groups are eligible for this trial.

6. REGISTRATION PROCEDURES
6.1 General Guidelines for DF/HCC and DF/PCC Institutions

Institutions will register eligible participants in the Clinical Trials Management System (CTMS)
OnCore. Registrations must occur prior to the initiation of protocol therapy. Any participant not
registered to the protocol before protocol therapy begins will be considered ineligible and
registration will be denied.

An investigator will confirm eligibility criteria and a member of the study team will complete the
protocol-specific eligibility checklist.

Following registration, participants may begin protocol therapy. Issues that would cause treatment
delays should be discussed with the Overall Principal Investigator (PI). If a participant does not
receive protocol therapy following registration, the participant’s registration on the study must be
canceled. Registration cancellations must be made in OnCore as soon as possible.

6.2  Registration Process for DF/HCC and DF/PCC Institutions

DF/HCC Standard Operating Procedure for Human Subject Research Titled Subject Protocol
Registration (SOP #: REGIST-101) must be followed.
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6.3 General Guidelines for Other Investigative Sites

Eligible participants will be entered on study centrally at Dana-Farber Cancer Institute by the
Study Coordinator. All sites should call the Study Coordinator at 617-632-6316 when a potential
patient is identified to confirm the study status and enrollment availability. Following registration,
participants should begin protocol therapy within 5 days. Issues that would cause treatment delays
should be discussed with the Overall PI. If a participant does not receive protocol therapy
following registration, the participant’s registration on the study must be canceled. The Study
Coordinator should be notified of cancellations as soon as possible.

6.4 Registration Process for Other Investigative Sites

To register a participant, the following documents should be completed by the research nurse or
data manager and faxed or e-mailed to the Study Coordinator (617-582-7988 or
KatherineA Metaver@dfci.harvard.edu):

o Copy of pathology report confirming diagnosis, laboratory results and baseline imaging

report

e Signed participant consent form

o HIPAA authorization form

e Eligibility Checklist

The research nurse or data manager at the participating site will then call or e-mail the Study
Coordinator to verify eligibility. To complete the registration process, the Coordinator will follow
DF/HCC Standard Operating Procedure for Human Subject Research Titled Subject Protocol
Registration (SOP #: REGIST-101) and register the participant on the protocol. The coordinator
will fax or e-mail the participant study number, and if applicable the dose treatment level, to the
participating site. The coordinator will also call the research nurse or data manager at the
participating site and verbally confirm registration

7. TREATMENT PLAN

7.1 Trial Treatment

The treatment to be used in this trial is outlined below in
Table 2

Table 2 Trial Treatment

Drug Dose/Potency | Dose Route of | Regimen/Treatment Use
Frequency Administration | Period
Pembrolizumab | 200 mg Q3w IV infusion Day 1 of each 3 week | Experimental
cycle
15
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7.1.1 Timing of Dose Administration

Trial treatment should be administered on Day 1 of each cycle after all procedures/assessments
have been completed as detailed on the Trial Flow Chart (Section 12). Trial treatment may be
administered up to 3 days before or after the scheduled Day 1 of each cycle due to administrative
reasons.

All trial treatments will be administered on an outpatient basis.

Pembrolizumab 200 mg will be administered as a 30 minute IV infusion every 3 weeks. Sites
should make every effort to target infusion timing to be as close to 30 minutes as possible.
However, given the variability of infusion pumps from site to site, a window of -5 minutes and
+10 minutes is permitted (i.e., infusion time is 30 minutes: -5 min/+10 min).

The Pharmacy Manual contains specific instructions for the preparation of the pembrolizumab
infusion fluid and administration of infusion solution (Appendix G).

7.2 Pre-Treatment Criteria

Pembrolizumab must be withheld for severe or life-threatening drug-related toxicities. Please see
section 8.1 (Table 3) for specific instructions.

7.3 Concomitant Medications/Vaccinations (allowed & prohibited)

Medications or vaccinations specifically prohibited in the exclusion criteria are not allowed during
the ongoing trial. If there is a clinical indication for one of these or other medications or
vaccinations specifically prohibited during the trial, discontinuation from trial therapy or
vaccination may be required. The investigator should discuss any questions regarding this with
the Overall PI at Dana-Farber Cancer Institute. The final decision on any supportive therapy or
vaccination rests with the investigator and/or the subject's primary physician.

7.3.1 Acceptable Concomitant Medications

All treatments that the investigator considers necessary for a subject’s welfare may be administered
at the discretion of the investigator in keeping with the community standards of medical care. All
concomitant medication will be recorded on the case report form (CRF) including all prescription,
over-the-counter (OTC), herbal supplements, and IV medications and fluids. If changes occur
during the trial period, documentation of drug dosage, frequency, route, and date may also be
included on the CRF.

All concomitant medications received within 28 days before the first dose of trial treatment and
30 days after the last dose of trial treatment should be recorded. Concomitant medications
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administered after 30 days after the last dose of trial treatment should be recorded for SAEs and
Events of Clinical Interest (ECIs) as defined in Section 9.8.1.2.

7.3.2 Prohibited Concomitant Medications

Subjects are prohibited from receiving the following therapies during the Treatment Phase
(including retreatment for post-complete response relapse) of this trial:

Antineoplastic systemic chemotherapy or biological therapy
Immunotherapy not specified in this protocol
Chemotherapy not specified in this protocol
Investigational agents other than pembrolizumab
Radiation therapy
Note: Radiation therapy to a symptomatic solitary lesion or to the brain may be allowed
at the investigator’s discretion.

e Live vaccines within 30 days prior to the first dose of trial treatment and while participating
in the trial. Examples of live vaccines include, but are not limited to, the following:
measles, mumps, rubella, varicella/zoster, yellow fever, rabies, BCG, and typhoid vaccine.

e Systemic glucocorticoids for any purpose other than to modulate symptoms from an event
of clinical interest of suspected immunologic etiology. The use of physiologic doses of
corticosteroids may be approved after consultation with the Sponsor.

Subjects who, in the assessment by the investigator, require the use of any of the aforementioned
treatments for clinical management should be removed from the trial. Subjects may receive other
medications that the investigator deems to be medically necessary.

The Exclusion Criteria describes other medications which are prohibited in this trial.
There are no prohibited therapies during the Post-Treatment Follow-up Phase.

7.4 Diet/Activity/Other Considerations
7.4.1 Diet

Subjects should maintain a normal diet unless modifications are required to manage an AE such
as diarrhea, nausea or vomiting.

7.4.2 Contraception

Pembrolizumab may have adverse effects on a fetus in utero. Furthermore, it is not known if
pembrolizumab has transient adverse effects on the composition of sperm. Non-pregnant, non-
breast-feeding women may be enrolled if they are willing to use 2 methods of birth control or are
considered highly unlikely to conceive. Highly unlikely to conceive is defined as 1) surgically
sterilized, or 2) postmenopausal (a woman who is >45 years of age and has not had menses for
greater than 1 year will be considered postmenopausal), or 3) not heterosexually active for the
duration of the study. The two birth control methods can be either two barrier methods or a barrier
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method plus a hormonal method to prevent pregnancy. Subjects should start using birth control
from study Visit 1 throughout the study period up to 120 days after the last dose of study therapy.

The following are considered adequate barrier methods of contraception: diaphragm, condom (by
the partner), copper intrauterine device, sponge, or spermicide. Appropriate hormonal
contraceptives will include any registered and marketed contraceptive agent that contains an
estrogen and/or a progestational agent (including oral, subcutaneous, intrauterine, or intramuscular
agents).

Subjects should be informed that taking the study medication may involve unknown risks to the
fetus (unborn baby) if pregnancy were to occur during the study. In order to participate in the
study they must adhere to the contraception requirement (described above) for the duration of the
study and during the follow-up period defined in section 9.7-Reporting of Pregnancy and Lactation
to the Sponsor and to Merck. Ifthere is any question that a subject will not reliably comply with
the requirements for contraception, that subject should not be entered into the study.

7.4.3 Use in Pregnancy

If a subject inadvertently becomes pregnant while on treatment with pembrolizumab, the subject
will immediately be removed from the study. The site will contact the subject at least monthly
and document the subject’s status until the pregnancy has been completed or terminated. The
outcome of the pregnancy will be reported to the Sponsor and to Merck without delay and within
24 hours to the Sponsor and within 2 working days to Merck if the outcome is a serious adverse
experience (e.g., death, abortion, congenital anomaly, or other disabling or life-threatening
complication to the mother or newborn).

The study investigator will make every effort to obtain permission to follow the outcome of the
pregnancy and report the condition of the fetus or newborn to the Sponsor. If a male subject
impregnates his female partner the study personnel at the site must be informed immediately and
the pregnancy reported to the Sponsor and to Merck and followed as described above and in
Section 9.7.

7.4.4 Usein Nursing Women
It is unknown whether pembrolizumab is excreted in human milk. Since many drugs are excreted
in human milk, and because of the potential for serious adverse reactions in the nursing infant,

subjects who are breast-feeding are not eligible for enrollment.

7.5 Criteria for Taking a Participant Off Protocol Therapy

Subjects may withdraw consent at any time for any reason or be dropped from the trial at the
discretion of the investigator should any untoward effect occur. In addition, a subject may be
withdrawn by the investigator or the Sponsor if enrollment into the trial is inappropriate, the trial
plan is violated, or for administrative and/or other safety reasons.

A subject must be discontinued from the trial for any of the following reasons:

e The subject or legal representative (such as a parent or legal guardian) withdraws consent.
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¢ Confirmed radiographic disease progression on two successive imaging studies

Note: A subject may be granted an exception to continue on treatment with confirmed
radiographic progression if clinically stable or clinically improved

¢ Unacceptable adverse experiences as described in Section 9.0

e Intercurrent illness that prevents further administration of treatment
e Investigator’s decision to withdraw the subject

e The subject has a confirmed positive serum pregnancy test

¢ Noncompliance with trial treatment or procedure requirements

e The subject is lost to follow-up

e Completed 24 months of uninterrupted treatment with pembrolizumab or 35
administrations of study medication, whichever is later.

Note: 24 months of study medication is calculated from the date of first dose. Subjects who
stop pembrolizumab after 24 months may be eligible for up to one year of additional study
treatment if they progress after stopping study treatment provided they meet the
requirements detailed in Section 12.1.1.1.

¢ Administrative reasons

The End of Treatment and Follow-up visit procedures are listed in Section 12 (Protocol Flow
Chart). After the end of treatment, each subject will be followed for 30 days for adverse event
monitoring (serious adverse events will be collected for 90 days after the end of treatment as
described in Section 9.8). Subjects who discontinue for reasons other than progressive disease
will have post-treatment follow-up for disease status until disease progression, initiating a non-
study cancer treatment, withdrawing consent or becoming lost to follow-up. After documented
disease progression each subject will be followed by telephone for overall survival until death,
withdrawal of consent, or the end of the study, whichever occurs first.

Discontinuation of Study Therapy after CR

Discontinuation of treatment may be considered for subjects who have attained a confirmed CR
that have been treated for at least 24 weeks with pembrolizumab and had at least two treatments
with pembrolizumab beyond the date when the initial CR was declared. Subjects who then
experience radiographic disease progression may be eligible for up to one year of additional
treatment with pembrolizumab via the Second Course Phase at the discretion of the investigator if
no cancer treatment was administered since the last dose of pembrolizumab, the subject meets the
safety parameters listed in the Inclusion/Exclusion criteria, and the trial is open. Subjects will
resume therapy at the same dose and schedule at the time of initial discontinuation. Additional
details are provided in Section 12.1.1.1.
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A ODQ Treatment Ended/Off Study Form will be filled out when a participant is removed from
protocol therapy. This form can be found on the ODQ website or obtained from the ODQ
registration staff.

7.6 Clinical Criteria for Early Trial Termination

Early trial termination will be the result of the criteria specified below:

1. Quality or quantity of data recording is inaccurate or incomplete
2. Poor adherence to protocol and regulatory requirements

3. Incidence or severity of adverse drug reaction in this or other studies indicates a potential health
hazard to subjects

4. Plans to modify or discontinue the development of the study drug

In the event of Merck decision to no longer supply study drug, ample notification will be provided
so that appropriate adjustments to subject treatment can be made.

7.7 Duration of Follow Up

After removal from protocol therapy, participants will be followed until death, lost to follow-up,
or study closure, whichever occurs first. Participants removed from protocol therapy for
unacceptable adverse event(s) will be followed until resolution or stabilization of the adverse
event.

7.8 Criteria for Taking a Participant Off Study

Participants will be removed from study when any of the following criteria apply:
e Lost to follow-up
e Withdrawal of consent for data submission
e Death

The reason for taking a participant off study, and the date the participant was removed, must be
documented in the case report form (CRF).

For Centralized Subject Registrations, the research team submits a completed Off Treatment/Off
Study form to ODQ when a participant comes off study. This form can be found on the ODQ

website or obtained from the ODQ registration staff.

For Decentralized Subject Registrations, the research team updates the relevant Off Treatment/Off
Study information in OnCore.
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Dose Modification
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Adverse events (both non-serious and serious) associated with pembrolizumab exposure may
represent an immunologic etiology. These adverse events may occur shortly after the first dose or
several months after the last dose of treatment. Pembrolizumab must be withheld for drug-related
toxicities and severe or life-threatening AEs as per Table 3 below. See Section 8.2.1 and Events
of Clinical Interest Guidance Document for supportive care guidelines, including use of
corticosteroids. Refer to Appendix B for more information on Events of Clinical Interest.

Table 3 Dose Modification Guidelines for Drug-Related Adverse Events

Hold
Toxicity Treatment | Timing for Restarting Treatment Discontinue Subject
For Grade
2.3 Toxicity does not resolve within 12 weeks of last dose or inability to
) - Toxicity resolves to Grade 0-1. reduce corticosteroid to 10 mg or less of prednisone or equivalent per
Diarrhea/Colitis day within 12 weeks.
4 Permanently discontinue Permanently discontinue
2 Toxicity resolves to Grade 0-1 Toxicity does not resolve within 12 weeks of last dose.
AST, ALT, or
Increased Bilirubin i i . .
. 3-4 Permanently dlsconun]ue Permanently discontinue
(see exception below)
Type 1 diabetes led pembrollzu'mab for new onset Type 1
- s diabetes  mellitus or Grade 3-4 . . ..
mellitus (if new | T1DM or . . . . Resume pembrolizumab when patients are clinically and
hyperglycemia associated with evidence of .
onset) or | 3-4 L metabolically stable.
. beta cell failure.
Hyperglycemia
Hypophysitis 2-4 Toxicity resolves to Grade 0-1 Toxicity does not resolve within 12 weeks of last dose or inability to
reduce corticosteroid to 10 mg or less of prednisone or equivalent per
day within 12 weeks.
Toxicity does not resolve within 12 weeks of last dose or inability to
L 3 Toxicity resolves to Grade 0-1 reduce corticosteroid to 10 mg or less of prednisone or equivalent per
Hyperthyroidism o
day within 12 weeks.
4 Permanently discontinue Permanently discontinue
- Ther.apy w1tk.1 pembrolizumab —can k?e Therapy with pembrolizumab can be continued while treatment for
Hypothyroidism 2-4 continued while treatment for the thyroid S o
. P the thyroid disorder is instituted.
disorder is instituted
Infusion Reaction 3-4 Permanently discontinue Permanently discontinue
Toxicity does not resolve within 12 weeks of last dose or inability to
. 2 Toxicity resolves to Grade 0-1 reduce corticosteroid to 10 mg or less of prednisone or equivalent per
Pneumonitis day within 12 weeks.
3-4 Permanently discontinue Permanently discontinue
Toxicity does not resolve within 12 weeks of last dose or inability to
Renal Failure or | 2 Toxicity resolves to Grade 0-1 reduce corticosteroid to 10 mg or less of prednisone or equivalent per
Nephritis day within 12 weeks.
3-4 Permanently discontinue Permanently discontinue
Toxicity does not resolve within 12 weeks of last dose or inability to
All Other Drug- | 3or Severe Toxicity resolves to Grade 0-1 reduce corticosteroid to 10 mg or less of prednisone or equivalent per
Related Toxicity? day within 12 weeks.
4 Permanently discontinue Permanently discontinue

Note: Permanently discontinue for any severe or Grade 3 drug-related AE that recurs or any life-threatening event.

! For patients with liver metastasis who begin treatment with Grade 2 AST or ALT, if AST or ALT increases by greater than or equal to 50% relative to baseline
and lasts for at least 1 week then patients should be discontinued.

2 Patients with intolerable or persistent Grade 2 drug-related AE may hold study medication at physician discretion. Permanently discontinue study drug for
persistent Grade 2 adverse reactions for which treatment with study drug has been held, that do not recover to Grade 0-1 within 12 weeks of the last dose.

Dosing interruptions are permitted in the case of medical / surgical events or logistical reasons not
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related to study therapy (e.g., elective surgery, unrelated medical events, patient vacation, and/or
holidays). Subjects should be placed back on study therapy within 3 weeks of the scheduled
interruption, unless otherwise discussed with the Sponsor. The reason for interruption should be
documented in the patient's study record.

8.2 Rescue Medications & Supportive Care

8.2.1 Supportive Care Guidelines

Subjects should receive appropriate supportive care measures as deemed necessary by the treating
investigator. Suggested supportive care measures for the management of adverse events with
potential immunologic etiology are outlined below and in greater detail in the Event of Clinical
Interest (ECI) guidance document. Where appropriate, these guidelines include the use of oral or
intravenous treatment with corticosteroids as well as additional anti-inflammatory agents if
symptoms do not improve with administration of corticosteroids. Note that several courses of
steroid tapering may be necessary as symptoms may worsen when the steroid dose is decreased.
For each disorder, attempts should be made to rule out other causes such as metastatic disease or
bacterial or viral infection, which might require additional supportive care. The treatment
guidelines are intended to be applied when the investigator determines the events to be related to
pembrolizumab.

Note: if after the evaluation the event is determined not to be related, the investigator is instructed
to follow the ECI reporting guidance but does not need to follow the treatment guidance (as
outlined in the ECI guidance document). Refer to Section 8.1 for dose modification. Refer to
Appendix B for more information on Events of Clinical Interest.

It may be necessary to perform conditional procedures such as bronchoscopy, endoscopy, or skin
photography as part of evaluation of the event. Suggested conditional procedures, as appropriate,
can be found in the ECI guidance document.

e Pneumonitis:

o For Grade 2 events, treat with systemic corticosteroids. When symptoms improve
to Grade 1 or less, steroid taper should be started and continued over no less than 4
weeks.

o For Grade 3-4 events, immediately treat with intravenous steroids. Administer
additional anti-inflammatory measures, as needed.

o Add prophylactic antibiotics for opportunistic infections in the case of prolonged
steroid administration.

¢ Diarrhea/Colitis:
Subjects should be carefully monitored for signs and symptoms of enterocolitis (such as
diarrhea, abdominal pain, blood or mucus in stool, with or without fever) and of bowel
perforation (such as peritoneal signs and ileus).

o All subjects who experience diarrhea/colitis should be advised to drink liberal
quantities of clear fluids. If sufficient oral fluid intake is not feasible, fluid and
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electrolytes should be substituted via IV infusion. For Grade 2 or higher diarrhea,
consider GI consultation and endoscopy to confirm or rule out colitis.

o For Grade 2 diarrhea/colitis that persists greater than 3 days, administer oral
corticosteroids.

o For Grade 3 or 4 diarrhea/colitis that persists > 1 week, treat with intravenous
steroids followed by high dose oral steroids.

o  When symptoms improve to Grade 1 or less, steroid taper should be started and
continued over no less than 4 weeks.

e Type 1 diabetes mellitus (if new onset, including diabetic ketoacidosis [DKA]) or >
Grade 3 Hyperglycemia, if associated with ketosis (ketonuria) or metabolic acidosis
(DKA)

o For T1DM or Grade 3-4 Hyperglycemia
= Insulin replacement therapy is recommended for Type I diabetes mellitus
and for Grade 3-4 hyperglycemia associated with metabolic acidosis or
ketonuria.
= Evaluate patients with serum glucose and a metabolic panel, urine ketones,
glycosylated hemoglobin, and C-peptide.

e Hypophysitis:

o For Grade 2 events, treat with corticosteroids. When symptoms improve to Grade
1 or less, steroid taper should be started and continued over no less than 4 weeks.
Replacement of appropriate hormones may be required as the steroid dose is
tapered.

o For Grade 3-4 events, treat with an initial dose of I'V corticosteroids followed by
oral corticosteroids. When symptoms improve to Grade 1 or less, steroid taper
should be started and continued over no less than 4 weeks. Replacement of
appropriate hormones may be required as the steroid dose is tapered.

e Hyperthyroidism or Hypothyroidism:
Thyroid disorders can occur at any time during treatment. Monitor patients for changes in
thyroid function (at the start of treatment, periodically during treatment, and as indicated
based on clinical evaluation) and for clinical signs and symptoms of thyroid disorders.

o Grade 2 hyperthyroidism events (and Grade 3-4 hypothyroidism):
* In hyperthyroidism, non-selective beta-blockers (e.g. propranolol) are
suggested as initial therapy.
* In hypothyroidism, thyroid hormone replacement therapy, with
levothyroxine or liothyroinine, is indicated per standard of care.
o Grade 3-4 hyperthyroidism
= Treat with an initial dose of IV corticosteroid followed by oral
corticosteroids. When symptoms improve to Grade 1 or less, steroid taper
should be started and continued over no less than 4 weeks. Replacement of
appropriate hormones may be required as the steroid dose is tapered.
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e Hepatic:

o For Grade 2 events, monitor liver function tests more frequently until returned to

baseline values (consider weekly).
= Treat with IV or oral corticosteroids

o For Grade 3-4 events, treat with intravenous corticosteroids for 24 to 48 hours.
o When symptoms improve to Grade 1 or less, a steroid taper should be started and

continued over no less than 4 weeks.

e Renal Failure or Nephritis:
o For Grade 2 events, treat with corticosteroids.
o For Grade 3-4 events, treat with systemic corticosteroids.

o When symptoms improve to Grade 1 or less, steroid taper should be started and

continued over no less than 4 weeks.

Management of Infusion Reactions: Signs and symptoms usually develop during or
shortly after drug infusion and generally resolve completely within 24 hours of completion

of infusion.

Table 4 below shows treatment guidelines for subjects who experience an infusion reaction
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associated with administration of pembrolizumab (MK-3475).

Table 4 Infusion Reaction Treatment Guidelines

Mild reaction; infusion interruption not
indicated; intervention not indicated

indicated until the subject is deemed medically
stable in the opinion of the investigator.

NCI CTCAE Grade Treatment Premedication at subsequent
dosing
Grade 1 Increase monitoring of vital signs as medically | None

Grade 2

Requires infusion interruption but
responds promptly to symptomatic
treatment (e.g., antihistamines,
NSAIDS, narcotics, IV  fluids);
prophylactic medications indicated for
<=24 hrs

Stop Infusion and monitor symptoms.
Additional appropriate medical therapy may
include but is not limited to:

IV fluids

Antihistamines

NSAIDS

Acetaminophen

Narcotics
Increase monitoring of vital signs as medically
indicated until the subject is deemed medically
stable in the opinion of the investigator.
If symptoms resolve within one hour of stopping
drug infusion, the infusion <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>