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Abstract

Purpose: This first-in-human study aimed to determine the MTD and safety of MEDI3617, a
selective anti—angiopoietin-2 (Ang2) mAb, alone and combined with bevacizumab or cytotoxic
chemotherapy.

Patients and Methods: This phase I/Ib, multicenter, open-label, dose-escalation and dose-
expansion study evaluated patients with advanced solid tumors. Patients received intravenous
MEDI3617 as monotherapy [5-1,500 mg every 3 weeks (Q3W)] or with bevacizumab every 2
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weeks (Q2W) or Q3W, weekly paclitaxel, or carboplatin plus paclitaxel Q3W. Dose expansions
included a monotherapy cohort in platinum-resistant ovarian cancer and a bevacizumab
combination cohort in bevacizumab-refractory malignant glioma. Safety/tolerability,
pharmacokinetics, pharmacodynamics, and clinical activity were assessed.

Results: We enrolled 116 patients. No formal MTD was identified (monotherapy or combination
therapy). MEDI3617 demonstrated linear pharmacokinetics and maximal accumulation of
peripheral Ang2 binding at doses above 300mgQ3W. MEDI3617 monotherapy safety profile was
acceptable, except in advanced ovarian cancer [prolonged grade 3 edema-associated adverse
events (AE) occurred]. Otherwise, MEDI3617 combined with chemotherapy or bevacizumab was
well tolerated. The AE profiles of MEDI3617 and bevacizumab were largely non-overlapping.
Overall response rates in ovarian cancer and glioma monotherapy dose-expansion arms were 6%
and 0%, respectively.

Conclusions: Recommended MEDI3617 monotherapy dosage is 1,500 mg Q3W or 1,000 mg
Q2W, except in ovarian cancer. Although peripheral edema has occurred with other Ang2
inhibitors, the severity and duration seen here in ovarian cancer potentially identifies a new,
clinically significant safety signal for this class of agents. On the basis of limited clinical activity,
MEDI3617 development was discontinued.

Introduction

Angiopoietins and the tyrosine kinase with immunoglobulin like and EGF-like domains 2
(Tie2) receptor have important roles in the physiologic growth and maintenance of blood
vessels, as well as in pathological angiogenesis in malignancy (1). Overexpression of
angiopoietin-2 (Ang2) has been documented in several solid tumor malignancies, including
breast cancer (2), colorectal cancer (3), non—small cell lung cancer (NSCLC; ref. 4), ovarian
cancer (5), and glioblastoma (6). In breast cancer and NSCLC, Ang2 overexpression has
been associated with aggressive disease and poor prognosis (2, 4), and in ovarian tumors, a
low ratio of angiopoietin-1 (Angl1)/Ang2 expression has been correlated with increased
microvessel density and poorer prognosis (7). Dysregulation of angiogenic signaling
disrupts the local balance of proangiogenic cytokine factors, which increases the formation
of tumoral vasculature and the supply of oxygen and nutrients available to growing tumors

().

Because Ang?2 has limited expression in normal tissues but broad expression in the
remodeling vasculature of human tumors, it is an attractive target for antiangiogenic cancer
therapy. High levels of both VEGF and Ang2 have been shown to correlate with a worse
prognosis than elevation of either VEGF or Ang2 alone (4, 5). Thus, dual antiangiogenic
therapy consisting of a VEGF inhibitor and an Ang2 inhibitor may provide additional
benefit.

MEDI3617 is an investigational, fully humanized immunoglobulin G1 kappa (IgG1x) mAb
that binds to human Ang2 with approximately 20-fold greater affinity versus human Angl
(9). This binding prevents the interaction of the Ang2 ligand with the Tie2 receptor,
inhibiting angiogenesis and thereby tumor growth (9). In preclinical studies, MEDI3617
inhibited the number of tumor cell-induced blood vessels in a renal cell tumor model (10)
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and inhibited tumor growth in xenograft models of colorectal cancer, renal cell cancer,
ovarian cancer, and hepatocelluar carcinoma (9). A dose-dependent effect on tumor growth
inhibition was observed with MEDI3617 between 1 and 10 mg/kg in mice bearing Colo205
tumors, with 56% inhibition observed at 1 mg/ kg and 86% inhibition at 10 mg/kg (9).

We report the final results of a first-in-human study of MEDI3617 that was carried out to
determine the MTD or optimal biologic dose (OBD) and the safety profile of MEDI3617
administered as a single agent and in combination with the VEGF inhibitor bevacizumab, as
well as in combination with paclitaxel, or carboplatin and paclitaxel in patients with
advanced solid tumor malignancies refractory to standard therapy or for which no standard
therapy exists. The inclusion of dose expansion arms evaluating MEDI3617 as monotherapy
in platinum-resistant ovarian cancer and in combination with bevacizumab in bevacizumab-
refractory recurrent malignant glioma allowed for preliminary evaluation of efficacy in
defined populations of particular interest. This trial is registered at ClinicalTrials.gov
(NCT01248949). The primary objective of the dose-escalation phase was to determine the
MTD or OBD and the safety profile of MEDI3617 administered as a single agent and in
combination with bevacizumab, paclitaxel, carboplatin, and paclitaxel in patients with
advanced solid tumor malignancies refractory to standard therapy or for which no standard
therapy exists. Secondary objectives included determination of the pharmacokinetics,
pharmacodynamics, immunogenicity, and the antitumor activity of MEDI3617 as a single
agent and in combination with bevacizumab or chemotherapy. Evaluation of predictive
biomarkers for MEDI3617 treatment was an exploratory objective.

Patients and Methods

Patients

Eligible patients were at least 18 years of age, had advanced solid tumors refractory to
standard therapy or for which no standard therapy exists (monotherapy arm), and lacked
curative options for whom chemotherapy and/or bevacizumab was standard of care
(combination arms). Patients were also required to have a Karnofsky performance status of
at least 60 for patients with recurrent malignant glioma or at least 70 for patients with other
malignancies and adequate organ and marrow function (hemoglobin =9 g/dL, absolute
neutrophil count >1,500/mm3, platelet count >100,000/mm?3, aspartate aminotransferase
[AST] and alanine aminotransferase [ALT] levels <2x upper limit of normal [ULN; no liver
metastasis] or <5x ULN [patients with liver metastasis], bilirubin <1.5x ULN [except for
patients with Gilbert's disease: <5x ULN], and creatinine clearance =50 mL/min as
determined by the Cockcroft-Gault equation). Prior radiotherapy was allowed if exposure
was not estimated to have exceeded an area of 25% of marrow space.

Patients in the MEDI3617 single-agent, dose-expansion arm in ovarian cancer were required
to have recurrent or persistent epithelial ovarian, primary peritoneal, or fallopian tube
carcinoma, Eastern Cooperative Oncology Group (ECOG) performance status 0 or 1, and at
least 1 prior line of treatment, including at least 1 prior platinum-based therapy. Patients in
the expansion cohorts were required to have measurable disease by Response Evaluation
Criteria in Solid Tumors (RECIST) guidelines (v1.1) or MacDonald criteria in the case of
malignant gliomas. The protocol was approved by the institutional review board or
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independent ethics committee at each site and complied with the International Ethical
Guidelines for Biomedical Research Involving Human Subjects, Good Clinical Practice
guidelines, the Declaration of Helsinki, and local laws. All patients provided written
informed consent before any protocol-related procedures, including screening evaluations,
were performed.

Study design

This was a first-in-human, phase 1/1b, 3+3 dose escalation, multicenter, open-label study of
MEDI3617 in patients with advanced solid tumors. As shown in Fig. 1, the phase | portion
consisted of a single-agent MEDI13617 dose-escalation phase, followed by a monotherapy
dose-expansion phase in patients with advanced recurrent ovarian cancer. The primary and
secondary end points were the same for both phases. Dose escalation followed a standard
3+3 design, with patients receiving MEDI3617 at doses of 5, 10, 20, 100, 300, 1,000, or
1,500 mg intravenously (V) on day 1 of a 3-week cycle. In the phase | dose expansion arm,
ovarian cancer patients initially received MEDI3617 at a dose of 1,500 mg IV on day 1 of a
3-week cycle. Following identification of edema-associated adverse events (AE), the dose
was lowered to 1,000 mg on day 1 of a 3-week cycle for the remainder of enrolled patients.

The phase Ib portion consisted of multiple combination dose-escalation arms (two
MEDI3617 plus bevacizumab arms and three MEDI3617 plus chemotherapy arms), as well
as one disease-specific dose-expansion combination cohort comprising patients with
bevacizumab-refractory recurrent malignant glioma who received MEDI3617 1,000 mg IV
plus bevacizumab 10 mg/kg IV on days 1 and 15 of a 4-week cycle. Further details are
provided in Fig. 1.

In all treatment arms, MEDI13617 was infused over 60 minutes at doses less than 1,000 mg
and over 90 minutes at doses of at least 1,000 mg. The time from the first dose of
MEDI3617 to 21 or 28 days, depending on treatment arm (MEDI3617 administration every
3 weeks [Q3W] versus every 2 weeks [Q2W]), was defined as the dose-limiting toxicity
(DLT) period; DLTs were all AEs that were suspected of having a causal relationship to
MEDI3617 and were at least grade 3. In the MEDI3617 plus carboplatin and paclitaxel arm,
treatment was continued for up to 6 cycles or until progressive disease or unacceptable
toxicity; in all other treatment arms, treatment was continued until progressive disease,
unacceptable toxicity, initiation of other anticancer therapy, or other reason for
discontinuation.

Study assessments

Safety assessments included collection of AEs, serious AEs (SAE), and abnormal clinical
and laboratory evaluations from the signing of the informed consent form through 90 days
after the last dose of MEDI3617. AEs were summarized for all patients who received at least
one dose of any study drug. AEs and SAEs were graded according to the National Cancer
Institute's Common Terminology Criteria for Adverse Events (NCI CTCAE) v4.0.

Pharmacokinetic assessments included maximum observed serum concentration (Cnayx), area
under the plasma concentration—time curve (AUC), systemic clearance (CL), and terminal
half-life (¢;,5). Blood samples for pharmacokinetic assessments were collected on days 1, 2,
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4, 8, and 15 of cycle 1, day 1 of each subsequent cycle, at end of treatment, 30 days after the
last dose of MEDI3617, and every 3 months thereafter. Pharmacodynamic assessments
included profiles of total Ang2 (free and bound) following administration of MEDI3617 on
days 1, 2, 4, 8, and 15 of cycle 1, day 1 of each subsequent cycle, at end of treatment, 30
days after the last MEDI3617 dose, and every 3 months thereafter. Immunogenicity was
determined by a validated immunoassay examining the presence of anti-drug antibody
(ADA) in blood samples collected prior to initial infusion of MEDI3617 on day 1 of each
cycle, at end of treatment, and at 30 days, 3 months, and 6 months after the last dose of
MEDI3617. Antitumor activity was evaluated on the basis of objective response rate (ORR)
and progression-free survival (PFS). Tumor response was determined with RECIST v1.1 in
patients with malignancies other than malignant glioma and with the MacDonald criteria in
patients in the recurrent malignant glioma cohort. In malignancies other than malignant
glioma, imaging was performed every 2 cycles up to cycle 13 (cycles 2, 4, 8, 10, and 12),
then every 4 cycles thereafter. In patients with malignant glioma, imaging was performed
every 6 weeks beginning with cycle 1, day 1 (£3 days).

Statistical analyses

Results

Patients

Efficacy and safety analyses were based on the safety population, defined as all patients who
received treatment with MEDI3617. Secondary analyses to evaluate efficacy activity
endpoints were performed using the efficacy evaluable population, defined as all patients in
the safety population who completed at least one post-baseline disease assessment.

In general, categorical data were summarized by the number and percentage of patients
falling within each category, and continuous variables were summarized by descriptive
statistics including mean, standard deviation, median, minimum, and maximum. PFS was
estimated using the Kaplan—Meier method. Data analyses were conducted with SAS Version
9.3 or higher (SAS Institute Inc.), in a UNIX environment. All SAS programs used to
generate analytical results were developed and validated according to MedImmune SAS
programming standards and MedImmune SAS validation procedures.

Across all treatment arms, 116 patients were enrolled in the study at 11 US sites between
October 2010 and 2015. The phase | MEDI3617 monotherapy portion contained 25 patients
in the dose-escalation arm and 17 patients in the dose-expansion arm (7= 42 total). In the
phase Ib MEDI3617 combination portion, the dose-escalation phase contained 16 patients in
the MEDI3617 plus bevacizumab 15 mg/kg Q3W arm, 27 patients in the MEDI3617 plus
bevacizumab 10 mg/kg Q2W arm, 13 patients in the MEDI3617 plus paclitaxel arm, and 7
patients in the MEDI3617 plus carboplatin and paclitaxel arm, and the MEDI3617 plus
bevacizumab Q2W dose expansion contained 11 patients with recurrent glioma. The median
age of the total population was 60 years (range, 21-81 years), and 56% of the population
was female. Patient demographic and baseline characteristics are summarized by cohort in
Table 1.
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A total of 116 patients were included in the safety population. All 116 patients have
discontinued treatment with the last visit of the last patient taking place on October 22,

2015. Reasons for discontinuation included disease progression (56%), AEs (22.4%),
investigator discretion (8.6%), other (7.8%), withdrawal of consent (4.3%), and death
(0.9%). The study was closed due to lack of clinical activity reported with MEDI3617 as
monotherapy and as combination therapy, and not due to any safety issues related to
MEDI3617 treatment, with the exception of the ovarian cancer dose-expansion arm, which
was closed due to multiple treatment-related edema-associated AEs. Clinical development of
MEDI3617 was discontinued.

Safety and tolerability

During phase | MEDI3617 monotherapy dose escalation, 1 patient at the 20-mg Q3W dose
level experienced a DLT of uncomplicated grade 4 neutropenia; however, the MTD of
MEDI3617 was not reached after evaluating the highest protocol-specified dose of 1,500 mg
Q3W. During the phase Ib MEDI3617 combination portion, 5 patients experienced DLTs
across the various combination dose-escalation arms, including grade 3 hypertension
(MEDI3617 1,500 mg/bevacizumab 15 mg Q3W), grade 3 female genital tract fistula
(MEDI3617 60 mg/bevacizumab 10 mg/kg Q2W), grade 3 acute pancreatitis (MEDI3617
600 mg/bevacizumab 10 mg/kg Q2W), grade 3 increase in troponin with grade 4 decrease in
ejection fraction, grade 3 nausea, and grade 3 vomiting (in 1 patient; MEDI3617 600 mg/
paclitaxel 80 mg/m2 QW), and nephrotic syndrome (MEDI3617 1500 mg/carboplatin AUC
5/ paclitaxel 175 mg/m? Q3W). However, an MTD was not clearly reached for any of the
dose-escalation arms. In the MEDI3617 plus bevacizumab Q3W dose-escalation arm, at the
highest dose level tested (1,500 mg Q3W and 15 mg/kg Q3W, respectively), 5 of 6 patients
were evaluable for DLTs and 1 DLT was observed (grade 3 hypertension). In the related
cohort of the MEDI3617 plus bevacizumab Q2W dose-escalation arm, however, the MTD
was not reached after evaluating the highest protocol-specified dose of MEDI3617 1,000 mg
Q2W plus bevacizumab 10 mg/kg Q2W. DuringMEDI3617 plus paclitaxel dose escalation,
the MTD was not reached, as no DLTs were observed at the highest dose level (MEDI3617
1,000 mg Q2W and paclitaxel 80 mg/m? QW, respectively) after enrolling a total of 5
evaluable patients. At the highest dose level of the MEDI3617 plus carboplatin and
paclitaxel arm (MEDI3617 1,500 mg Q3W, carboplatin AUC 5, and paclitaxel 175 mg/m?2
Q3W, respectively), one DLT of grade 3 nephrotic syndrome was observed in 3 evaluable
patients.

Treatment-emergent AEs of any grade with an incidence greater than 20% and all treatment-
related grade 3 or higher AEs are listed by cohort in Table 2. Grade 3 or higher AEs,
regardless of attribution, are shown in Supplementary Table S1. Treatment-related AEs of
interest in the combined MEDI3617 monotherapy arms(/7 = 42) and the combined
MEDI3617/bevacizumab arms (7= 54) included, respectively, hypertension (2.4% and
16.7%), proteinuria (2.4% and 7.4%), female genital tract fistula (0 and 1.9%), peripheral
edema (16.7% and 9.3%), weight gain (16.7% and 1.9%), lymphedema (4.8% and 0), and
pleural effusion (4.8% and 1.9%).

Clin Cancer Res. Author manuscript; available in PMC 2019 June 15.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Hyman et al.

Page 7

Treatment-related grade 3/4AEsareshown by cohort in Table 2. In the phase | dose-
expansion cohort in ovarian cancer (/7= 17), single-agent MEDI3617 at a dose of 1,500 mg
Q3W was associated with grade 3 edema-related toxicities; 2 patients had persistent grade 3
peripheral edema and lymphedema, respectively, despite treatment discontinuation after 2
cycles. Therefore, a dose of MEDI3617 1,000 mg Q3W was selected for subsequent patients
in this cohort (7= 15). However, multiple patients subsequently experienced treatment-
related edema-associated AEs (peripheral edema: grade 1, 7= 4; grade 2, n=1; grade 3, n=
1; edema: grade 2, n=1; grade 3, n= 1) with accompanying weight gain following their
initial dose; therefore, enrollment in this cohort was terminated. In total, 10 patients with
ovarian cancer received MEDI3617/bevacizumab, and a total of 5 patients with ovarian
cancer received MEDI3617/chemotherapy. Edema related events of this severity were not
observed in ovarian cancer patients in the dose-escalation phase (doses of 5 mg, 10 mg, and
20 mg) or in patients with other tumor types receiving MEDI3617 at either 1,000 mg or
1,500 mg Q3W or in combination with bevacizumab or chemotherapy. The MEDI3617 plus
bevacizumab combinations were tolerable, including in patients with ovarian cancer, with a
low incidence of grade 3/4 hypertension, proteinuria, and other AEs. No treatment-related
grade 3/4 AEs occurred in the MEDI3617 plus bevacizumab dose-expansion cohort in
patients with recurrent malignant glioma.

The overall rate of treatment discontinuation due to treatment related AEs was 9.5% in the
combined MEDI3617 monotherapy arms and 13% in the MEDI3617/bevacizumab
combination therapy arms. The most frequent treatment-related AE leading to
discontinuation overall was peripheral edema (7= 3). Overall, 7 patients died due to AEs,
including 3 patients in the MEDI3617 monotherapy arm (due to respiratory failure, small
intestine obstruction, and pneumonia; /7= 1 each), 3 patients in the MEDI3617/bevacizumab
combination arm (all due to progressive disease), and 1 patient in the MEDI13617/paclitaxel
combination arm (due to acute respiratory failure and cardiac arrest). None of the AEs that
led to death was considered related to treatment.

Pharmacokinetics, pharmacodynamics, and immunogenicity

Pharmacokinetic parameters for MEDI3617 are summarized in Supplementary Table S2.
Serum concentrations of MEDI3617 versus time are shown by cohort in Fig. 2A-F.
MEDI3617 exhibited nonlinear pharmacokinetics over the dose range of 5 to 100 mg Q3W.
The increase in MEDI3617 exposure (AUC and Cyax) Was more than dose proportional, and
the systemic CL of MEDI3617 decreased with dose. The pharmacokinetics approached
linearity at dose levels of at least 300 mg Q3W. The mean systemic CL and terminal ty/, of
MEDI3617 following intravenous infusions in the dose range of 300 to 1,500 mg were 355
to 679 mL/d and 6 to 8 days, respectively. Steady state was generally reached after the third
dose. There was no difference in MEDI3617 pharmacokinetics between single-agent and
combination therapy with bevacizumab or chemotherapy, indicating no impact of these
combinations on MEDI3617 pharmacokinetics.

Maximum accumulation of total Ang2 (*100x baseline) was observed at MEDI3617 doses
of 300 mg Q3W and above, and generally reached steady state after the third dose. The

Clin Cancer Res. Author manuscript; available in PMC 2019 June 15.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Hyman et al. Page 8

recovery was dose dependent. Serum concentrations of Ang2 versus time are shown by
cohort in Fig. 3A-F. None of the patients had a positive ADA response to MEDI3617.

Clinical response

The efficacy evaluation was based on the safety population (7= 116). Objective responses
and PFS by cohort are shown in Supplementary Table S3. In all patients receiving
MEDI3617 monotherapy (/7= 42), the ORR was 2.4% (1/42). The highest ORRs were
observed in the MEDI3617 plus bevacizumab Q2W and MEDI3617 plus paclitaxel cohorts
(7% and 15%, respectively). In the dose expansion cohort in bevacizumab-refractory
recurrent malignant glioma (/7= 11) no objective responses were observed with the
combination of MEDI3617 plus bevacizumab (based on MacDonald criteria), 2 patients
(18%) had stable disease, and 6 patients (55%) had progressive disease (3 were not
evaluable).

In the dose-expansion cohort of MEDI3617 monotherapy in platinum-resistant ovarian
cancer (n=17), the ORR was 6% (per RECIST criteria). One patient with ovarian cancer in
the MEDI3617 plus bevacizumab Q3W dose escalation cohort and 2 patients (one with
ovarian cancer) in the MEDI3617 plus paclitaxel cohort had responses lasting more than 68
weeks.

Discussion

In this first-in-human phase I/1b trial of the Ang2 inhibitor MEDI3617 in patients with
advanced solid tumors, no MTD for MEDI3617 was defined as monotherapy or in
combination with bevacizumab or cytotoxic chemotherapy when the highest protocol-
defined doses were evaluated. The pharmacodynamics data demonstrated that MEDI3617
achieved maximal anti-angiogenic inhibition at doses of 300 mg Q3W and above. The
pharmacodynamics data, along with the observed linear pharmacokinetics profile in the
same dose range, indicated that the OBD may be selected in the dose range of 300 mg to
1,500 mg Q3W. On the basis of the safety, pharmacokinetics, and pharmacodynamics
observations, the recommended monotherapy dose for MEDI3617 (excluding patients with
ovarian cancer) is 1,500 mg Q3W.

Patients with ovarian cancer appeared to be particularly sensitive to early-onset grade 2 or 3
edema-associated AEs with accompanying weight gain while receiving MEDI3617 as
monotherapy at 1,000 and 1,500 mg Q3W; therefore, a recommended dose for patients with
ovarian cancer was not defined during this study. Edema has been reported as a common AE
across multiple investigational agents that include Ang2 inhibition (11, 12). Consistent with
this clinical observation, Ang2-deficient mice demonstrate defective remodeling and
maturation of lymphatic vasculature (13). Taken together, these observations suggest that
Ang2 inhibitors promote edema via direct interaction with lymphatics but, to our knowledge,
severe or prolonged edema and weight gain have not been reported in the clinical experience
with other inhibitors of this target. In the impacted patients reported here, alternative
etiologies of severe edema and weight gain, such as nephrotic syndrome, heart failure,
thrombosis, or direct venous compression, were all ruled out. Moreover, the specific risk
factors for the development of severe treatment-related edema and ovarian cancer were not
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identified. The medical histories of ovarian cancer patients, both those who did and did not
experience severe edema and/or weight gain, were examined, and no consistent risk factor,
including prior lymph node dissection, was identified. Interestingly, severe edema-associated
AEs were not observed in ovarian cancer patients treated with the bevacizumab combination
at doses similar to the MEDI3617 monotherapy cohorts. Whether this is attributable to small
sample size or possibly to some protective effective of bevacizumab on the development of
MEDI3617-associated edema is unclear.

In a study of murine models of glioblastoma, dual antiangiogenic therapy with MEDI3617
and the pan-VEGF receptor tyrosine kinase inhibitor cediranib improved survival over that
with either agent as monotherapy, delayed tumor growth, increased tumor necrosis, and
improved vascular normalization (14). In the current study, antitumor activity was seen in 1
patient with recurrent glioma (bevacizumab naive) treated with dual antiangiogenic therapy
with MEDI3617 plus bevacizumab during dose escalation (based on MacDonald criteria);
however; when the combination was evaluated in a dose-expansion cohort of patients with
bevacizumab-refractory recurrent glioma, most responses were SD or progressive disease.
The observed toxicity profile of MEDI3617 monotherapy and the known bevacizumab
safety profile (15) do not appear to overlap, and the combination had an acceptable safety
and tolerability profile. In the bevacizumab-refractory recurrent malignant glioma dose-
expansion cohort, MEDI3617 Q2W in combination with bevacizumab 10 mg Q2W was well
tolerated, with a lack of treatment-related grade 3/4 AEs.

Some antitumor activity was observed with MEDI3617 as a single agent and in combination
therapy in patients with ovarian cancer. The CA125 response in patients with ovarian cancer
demonstrated the biochemical antitumor activity of MEDI3617, but evaluation in a larger
patient population would be necessary to determine the significance of this finding and its
relationship with clinical outcome. Furthermore, the advanced recurrent ovarian cancer
monotherapy dose-expansion cohort was closed early due to the occurrence of treatment-
related edema-associated AEs with MEDI13617 1,500 and 1,000 mg Q3W. In addition, a
phase Il study of an Ang 1,2-targeting biologic (trebananib) plus standard chemotherapy in
ovarian cancer failed to demonstrate a statistically significant improvement in overall
survival compared with standard chemotherapy, despite improving PFS (11, 16).

In conclusion, the recommended single-agent MEDI3617 dose is 1,500 mg Q3W (1,000 mg
Q2W) for patients with advanced solid tumors, excluding advanced ovarian cancer where
multiple cases of treatment-related edema-associated AEs were observed, resulting in
treatment discontinuation. MEDI3617 was combined with bevacizumab (Q2W and Q3W)
and chemotherapy (weekly paclitaxel, carboplatin plus paclitaxel) at its recommended
monotherapy dose (1,000 mg Q2W or 1,500 mg Q3W) and was well tolerated overall,
without exacerbation of the safety profile for either combination agent(s), including edema-
associated AEs. A central hypothesis of this study was that the non-overlapping mechanisms
of anti-angiogenic effects mediated by Ang2 and VEGF receptor 2 (VEGFR2) would permit
the safe combination of inhibitors targeting these two pathways. In distinction, the
combination of more than one VEGFR2 inhibitor has been generally intolerable (17).
However, although the current study design did not permit definitive evidence of the activity
of MED3617 either alone or in combination with bevacizumab, overall, limited activity was
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observed and the decision was made not to pursue further development. The absence of
reliable biomarkers to identify patients whose tumors are susceptible to inhibition of these
anti-angiogenic pathways remains a substantial unmet medical need.
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Translational Relevance

MEDI3617 is an investigational human immunoglobulin G1 kappa antibody that
preferentially binds to angiopoietin-2 (Ang2). Ang2 overexpression is observed in several
solid tumor malignancies, and binding of Ang2 to the Tie2 receptor mediates pathologic
angiogenesis in malignancy. Selective Ang2 inhibition provided by MEDI3617 has the
potential to provide antiangiogenic antitumor activity, and the combination of MEDI3617
with the VEGFR2 inhibitor bevacizumab may permit intensification of antiangiogenic
activity without overlapping toxicities. We investigated the safety, tolerability,
pharmacology, and clinical activity of MEDI3617 as monotherapy and combined with
bevacizumab and with cytotoxic chemotherapy in a first-in-human trial of adult patients
with solid tumors. Results showed that although MEDI3617 monotherapy and
combination therapy were generally tolerable, the adverse event profile, specifically
peripheral edema, may vary by disease type. An overall lack of clinical efficacy was
observed, suggesting that preclinical models demonstrating efficacy may not accurately
be phenocopying the biology of human cancers.
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Phase | dose escalation, 3+3 design

MEDI3617

5,10, 20, 100, 300, 1,000, or 1,500 mg IV, day 1 Q3W

Phase | dose expansion, ovarian cancer
MEDI3617

1,000 or 1,500 mg IV, day 1 Q3W

Phase Ib dose escalation, 3+3 design
Bevacizumab arms
MEDI3617 100, 300, 1,000, or 1,500 mg IV, day 1 +
bevacizumab 15 mg/kg IV, day 1 Q3W

MEDI3617 60, 200, 600, or 1,000 mg IV, day 1 +
bevacizumab 10 mg/kg IV, day 1 Q2W

Chemotherapy arms

MEDI3617 60 or 1,000 mg IV, days 1 and 15 Q2W +
paclitaxel 80 mg/m? IV, days 1, 8, and 15 QW

MEDI3617 1,000 or 1,500 mg IV, day 1 +
AUC 5 carboplatin IV, day 1 Q3W + paclitaxel 175 mg/m? IV, day 1 Q3W

Phase Ib dose expansion, bevacizumab-refractory recurrent malignant glioma
MEDI3617 1,000 mg IV, days 1 and 15 +

bevacizumab 10 mg/kg IV, days 1 and 15 Q2W

Figurel.
Study schema. Except where indicated, all other cohorts enrolled patients with any advanced

solid tumor malignancy. 1V, intravenous; QW, once weekly; Q2W, every 2 weeks; Q3W,
every 3 weeks.
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phase | dose expansion in ovarian cancer; C, phase | dose escalation, bevacizumab Q3W; D,
phase | dose escalation, bevacizumab Q2W; E, phase | dose escalation, chemotherapy
regimens; and F, phase | dose expansion, bevacizumab- refractory recurrent malignant

glioma. MB, MEDI3617 plus bevacizumab cohort; MCP, MEDI3617 plus carboplatin and
paclitaxel cohort; MP, MEDI3617 plus paclitaxel cohort; OCE, ovarian cancer extension;
TT, bevacizumab-refractory cohort; QW, once weekly; Q2W, every 2 weeks; Q3W, every 3
weeks. The assay lower limit of quantification (LLOQ) was 51.2 ng/mL in undiluted serum

(dashed line).
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3--OCE-1 (1,000 mg; n= 12-15)
—©—0CE1 (1,500 mg; n=2)
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—©- TT2A (1,000 mg; n = 0-9)

Mean total circulating Ang2 concentration versus time profiles. A, Phase | dose escalation;
B, phase | dose expansion in ovarian cancer; C, phase | dose escalation, bevacizumab Q3W;
D, phase | dose escalation, bevacizumab Q2W; E, phase | dose escalation, chemotherapy
regimens; F, phase | dose expansion, bevacizumab-refractory recurrent malignant glioma.
Ang2 angiopoietin-2; MB, MEDI3617 plus bevacizumab cohort; MCP, MEDI3617 plus
carboplatin and paclitaxel cohort; MP, MEDI3617 plus paclitaxel cohort; OCE, ovarian
cancer extension; TT, bevacizumab-refractory cohort; QW, once weekly; Q2W, every 2
weeks; Q3W, every 3 weeks.
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