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Summary JI-101 is an oral multi-kinase inhibitor that targets
vascular endothelial growth factor receptor type 2 (VEGFR-
2), platelet derived growth factor receptor β (PDGFR-β), and
ephrin type-B receptor 4 (EphB4). None of the currently ap-
proved angiogenesis inhibitors have been reported to inhibit
EphB4, and therefore, JI-101 has a novel mechanism of ac-
tion. We conducted a pilot trial to assess the pharmacokinetics
(PK), tolerability, and efficacy of JI-101 in combination with
everolimus in advanced cancers, and pharmacodynamics
(PD), tolerability, and efficacy of JI-101 in ovarian cancer.
This was the first clinical study assessing anti-tumor activity
of JI-101 in a combinatorial regimen. In the PK cohort, four
patients received single agent 10 mg everolimus on day 1,
10 mg everolimus and 200 mg JI-101 combination on day 8,
and single agent 200 mg JI-101 on day 15. In the PD cohort,
eleven patients received single agent JI-101 at 200 mg twice
daily for 28 day treatment cycles. JI-101 was well tolerated as
a single agent and in combination with everolimus. No serious
adverse events were observed. Common adverse events were
hypertension, nausea, and abdominal pain. JI-101 increased
exposure of everolimus by approximately 22 %, suggestive of
drug-drug interaction. The majority of patients had stable dis-
ease at their first set of restaging scans (two months), although

no patients demonstrated a response to the drug per RECIST
criteria. The novel mechanism of action of JI-101 is promising
in ovarian cancer treatment and further prospective studies of
this agent may be pursued in a less refractory patient popula-
tion or in combination with cytotoxic chemotherapy.
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Introduction

JI-101 is a novel oral multi-kinase inhibitor that targets three
receptor tyrosine kinases: VEGF Receptor Type 2 (VEGFR-
2), platelet-derived growth factor receptor beta (PDGFR-β)
and Ephrin B4 (EphB4). By targeting multiple angiogenesis
signaling pathways in tumor vessel beds, JI-101 has the po-
tential to inhibit multiple stages of tumor angiogenesis and
thus enhance anti-tumor efficacy. JI-101 was previously stud-
ied in a phase I trial in patients with advanced solid tumors to
determine the maximum tolerated dose or optimal biologic
dose of JI-101 [1]. JI-101 was given orally in 28-day cycles
in doses up to 800 mg/day to determine the safety and toler-
ability of once daily and twice daily dosing with JI-101, using
a continuous reassessment method for dose escalation. Doses
of 100 mg/day, 200 mg/day, 400 mg/day, 200 mg twice daily,
and 300 mg twice daily were studied in cohorts of 3, 3, 4, and
2 patients respectively (unpublished data). At the time of de-
velopment of the current study protocol, the 200 mg twice
daily dose level was declared as the maximum tolerated dose
and appropriate for further development [2].

Everolimus is an FDA-approved drug for the treatment of
advanced renal cell carcinoma and advanced neuroendocrine
tumors. Everolimus down-regulates the mTOR (mammalian
target of rapamycin) pathway and this can lead to direct anti-
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proliferative effects as well as decreased production of VEGF.
mTOR is a key and highly conserved serine-threonine kinase,
that is present in all cells and is a central regulator of protein
synthesis and ultimately cell growth, cell proliferation, angio-
genesis, and cell survival [3].

Given the non-overlapping mechanisms of action and the
safety profiles of everolimus and of JI-101, the combination of
these two agents may provide synergistic benefit to patients
with certain solid tumors. JI-101 inhibits angiogenesis, and
subsequently tumor growth, by inhibiting three receptor tyro-
sine kinases: VEGFR-2, PDGFR-β, and EphB4. The combi-
nation of everolimus and JI-101 would possibly provide en-
hanced anti-proliferative effects in solid tumors.

The challenge for a combination of these two agents is a
potential for drug-drug interaction. Everolimus is a substrate
of CYP3A4 and a substrate and a moderate inhibitor of the
multi-drug efflux pump glycoprotein (P-gP, MDR1, ABCB1).
Thus, its metabolism is sensitive to drugs that modify these
enzymes (substrates, inducers, or inhibitors of these enzymes).
Competitive inhibition could occur when everolimus is com-
bined with drugs that are also CYP3A4 or P-glycoprotein
substrates. Preliminary in vitro data suggests mild to moderate
CYP3A4 inhibition by JI-101 [4]. The pharmacokinetic drug
interaction phase of this study would characterize the effect on
metabolism of the combination of JI-101 and everolimus.

In this pilot trial we sought to broaden the knowledge of the
pharmacokinetic and pharmacodynamic properties of JI-101.
We performed a pharmacokinetic drug-drug interaction study
with everolimus to determine if common metabolic pathways
would alter the plasma concentrations of either drug. This
cohort was open to all solid tumor types. The second aim of
this trial was to examine the pharmacodynamic properties of
JI-101 and determine its efficacy in tumors that would most
likely benefit from a drug with this unique mechanism of
action. The pharmacodynamic cohort was intended to enroll
patients with recurrent ovarian, colorectal and neuroendocrine
tumors which had previously failed other therapies. We en-
rolled 11 ovarian patients on this pilot trial allowing for statis-
tical analysis in this group.

Ovarian cancer is the most lethal gynecologic malignancy,
with the majority of women initially presenting with advanced
stage disease. Although ovarian cancer is the ninth most com-
mon cancer in women in the United States, it is the fifth lead-
ing cause of cancer death in women, with greater than 15,000
deaths per year [5, 6]. Despite advances in surgical care and
systemic therapy, the median overall survival for patients di-
agnosed with advanced stage disease has not dramatically
improved since the 1980s. Given the poor outcomes in ovar-
ian cancer and the recent paradigm shift in oncology towards
personalized approaches, novel strategies with targeted thera-
py are needed for these patients.

The use of anti-angiogenic agents has been an active area
of research in ovarian cancer [7–9]. Studies have

demonstrated VEGF overexpression and an association be-
tween tumor angiogenesis, progression, early recurrence,
and prognosis [10]. Avalidated target for anti-angiogenic ther-
apy is the receptor tyrosine kinases (RTKs). Of all the RTKs
that are found in the human genome, the ephrin receptors
constitute the largest subfamily of RTK proteins and all mem-
bers share a similar structure, including a ligand binding ex-
tracellular domain, a single transmembrane domain, and an
intracellular tyrosine kinase domain [11]. Ephrin type-B re-
ceptor 4 (EphB4) and its ligand, ephrin B2, are involved in
endothelial cell interaction. Functional EphB4 is required for
forming capillary networks during angiogenesis [12]. Interac-
tion between ephrin B2 and EphB4 at the arterial-venous in-
terface is thought to stimulate formation of new capillary
sprouts. By targeting multiple angiogenesis signaling path-
ways, JI-101 has the potential advantage of inhibiting addi-
tional targets in tumor angiogenesis, in terms of inhibiting
EphB4 [13, 14]. In addition, it is known that EphB4 overex-
pression portends a poor clinical outcome. Given this, EphB4
receptor down regulation in response to JI-101 may be an
important mechanism of action of JI-101 in tumors that ex-
press EphB4.

The primary objective of the pharmacodynamic cohort was
evaluation of progression free survival at two month intervals
in this treatment refractory population. Secondary objective
was evaluation of the tolerability of JI-101. Additionally, we
assessed plasma VEGF levels on days 1, 8, and 15 of cycle
one following administration of JI-101.

Materials and methods

Pharmacokinetic cohort After obtaining study approval
from the University of Utah institutional review board
(IRB), four patients with advanced genitourinary malig-
nancies were treated to determine the pharmacokinetic
drug interactions between JI-101 and Everolimus. Study
drugs were administered to the patient at study visits on
days 1, 8, and 15. Patients were instructed to fast for a
minimum of 8 hours prior to morning dosing and for
2 hours post dosing. Pharmacokinetics were measured
on days 1, 8, and 15 as follows: Day 1: Patients were
administered 10 mg of Everolimus orally. Blood draws
were then performed pre-dose and at 0.5, 1, 2, 4, 6, 8,
10, and 24 hours post-dose. Day 8: Patients were admin-
istered 10 mg of Everolimus orally and 200 mg of JI-101
orally at the same time. Blood draws were performed pre-
dose and at 0.5, 1, 2, 4, 6, 8, 10, and 24 hours post-dose.
Day 15: Patients were administered 200 mg of JI-101
orally. Blood draws were performed prior to dosing and
at 0.5, 1, 2, 4, 6, 8, 10, and 24 hours post-dose. From day
16 and onward, JI-101 was administered at a dose of
200 mg twice daily.
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Patients continued to receive 200mg of JI-101 at this dose until
disease progression or until discontinuation from the study for
any reason. Safety was assessed at baseline, immediately fol-
lowing administration of drug on days 1, 8, and 15, and at the
time of the 24-hour post-dose sampling. Patients who contin-
ued on treatment with JI-101 had safety assessed at all subse-
quent clinic visits with disease assessments after completing
two 28-day treatment cycles. Plasma everolimus and JI-101
concentrations were measured by LC-MS-MS. PK parameters
were estimated by using non-compartmental analysis.

Pharmacodynamic cohort This was a single center pilot
study conducted at the Huntsman Cancer Institute at the Uni-
versity of Utah. After obtaining study approval from the Uni-
versity of Utah internal review board (IRB), eligible patients
with refractory and/or recurrent ovarian cancer were identified
and treated with JI-101 200 mg twice daily oral dosing in this
phase one study. Patients were enrolled between October 2010
and October 2011. Patients were allowed to continue on ther-
apy until disease progression, intolerable toxicities or at the
discretion of the physican or patient.

Patients with histologically confirmed recurrent ovarian
carcinoma were eligible. Patients required adequate bone mar-
row function, at least one measurable tumor as defined by
RECIST (version 1.1), and an Eastern Cooperative Oncology
Group (ECOG) performance status of 0 to 2. Patients with pre-
existing uncontrolled hypertension were excluded; those with
hypertension controlled by anti-hypertensive therapies were
eligible. Patients with unstable brain or central nervous system
metastases, active peptic ulcer disease, inflammatory bowel
disease, ulcerative colitis, or other gastrointestinal conditions
with increased risk of perforation, history of abdominal fistula,
and those with evidence of bleeding diathesis or coagulopathy
or needing anticoagulation were excluded.

Safety assessments consisted of monitoring and recording
all adverse events and serious adverse events, regular moni-
toring of hematology, chemistry, urine values, electrocardio-
grams, regular measurement of vital signs, including blood
pressure monitoring, and performance of physical examina-
tions. Safety and tolerability were assessed according to the
National Cancer Institute Common Terminology Criteria for
Adverse Events (CTCAE version 4). Response was assessed
using Response Evaluation Criteria in Solid Tumors (RECIST
version 1.1). Baseline computed tomography (CT) scans were
performed at baseline and repeated every two cycles until
disease progression, intolerable toxicities, or at the discretion
of the physician or patient.

Because of the effect of JI-101 on the angiogenesis path-
way, we sought to examine the effect of inhibition VEGFR
pathway by measuring serum VEGF levels. During the first
cycle of the study, blood samples were collected from each
patient to assess the level of plasma VEGF in patients on JI-

101. Blood samples were collected before drug was given and
again on days 8 and 15 after drug administration.

VEGF concentrations in plasma were measured with a
quantitative chemiluminescent sandwich enzyme immunoas-
say (R&D Systems, QuantiGlo(r) ELISA Human VEGF Im-
munoassay, Minneapolis, Minnesota, USA) according to
manufacturer recommendations. This assay is calibrated
against recombinant human VEGF165 and recognizes both
endogenous and recombinant human VEGFwith an analytical
measurement range of 6.4 to 20,000 pg/mL. Positive and neg-
ative controls were tested in parallel. All specimens were
stored at -20C prior to testing and were assayed in duplicate.

RECIST criteria (version 1.1) were used as the basis for
defining response and disease progression. Continuous data
were summarized using median, minimum, and maximum
value. Categorical data were presented in tables with frequen-
cies and percentages. Confidence intervals were calculated at
the 95 % level. Time dependent parameters were analyzed
using the Kaplan-Meier method and 95 % confidence interval
for the median. The primary and secondary efficacy analyses
were performed on an intent-to-treat basis.

Results

Pharmacokinetic cohort 4 patients were enrolled in the phar-
macokinetic cohort. All 4 patients were male. 3 patients were
treated for prostate cancer and one patient was treated for renal
cell carcinoma. Age range of patients was 65 to 80 years with
a mean age of patients was 72. All 4 patients received single
agent everolimus 10 mg on Day 1, combination everolimus
10 mg and JI-101 200 mg on day 8, and single agent JI-101
200 mg on day 15. All patients were determined to have pro-
gressive disease either at their first set of staging scans or as
determined by clinical discretion of the enrolling physician.

Adverse events

No grade 4 adverse events were reported. Grade 3 treatment
related adverse events were observed in two of the four pa-
tients: grade 3 hypertension in two patients, grade 3 fatigue in
one of these two patients, and grade 3 diarrhea in one of these
two patients.

Serum pharmacokinetics

Everolimus An increase in the mean Cmax 24 hours after
administration of JI-101 was seen in everolimus levels. Mean
Cmax prior to JI-101 administration was 44.18 ng/mL on day
1; 24 hours after administration of JI-101 was 61.64 ng/mL on
day 8. Subjects 1, 3, and 4 all had increased peak levels in
everolimus, while subject 2 showed a decreased Cmax after
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JI-101 administration. However, all subjects still showed in-
creased exposure of everolimus. Twenty-four hours after ad-
ministration of JI-101 on day 8, increased exposure to everoli-
mus was seen in all 4 patients (Table 1) as measured by AUC-
inf in ng*hr/mL. The overall increase in mean exposure of
everolimus with one dose of JI-101 in the studied population
was 38 %.While subjects 1–3 exhibited nearly a 22 % increase
in exposure to everolimus with a single dose of JI-101, subject
# 4 exhibited a 199 % increase in exposure. Overall mean half-
life across all patients was increased from 16 h to 23 h which
represents an increase of 47 % as shown in Table 2.

JI-101 Max serum JI-101 levels (Cmax) increased in all 4
patients with increased dose of JI-101 on day 15 (Table 3).
An increase in the mean Cmax from 196.95 to 287 which is a
46 % increase was observed. Similarly, increased exposure
(AUC-inf in ng*hr/mL) to JI-101 was seen with co-
administration of everolimus. Subjects 1, 3, and 4 all show
an increase exposure to JI-101 in this study with co-
administration of everolimus. Only subject 2 showed a de-
crease in exposure. The overall increase in mean exposure of
JI-101 in presence of everolimus across all patients was

8960.3 ng*hr/mL to 11264.8 ng*hr/mL to which represents
a 20 % increase in exposure. Overall half-life across all pa-
tients for JI-101 was increased from 23 hours to 42 h,
representing an 82 % increase with co-administration of
everolimus as shown in Table 4.

Pharmacodynamic cohort Of the eleven ovarian cancer pa-
tients enrolled, eight patients were evaluable for disease re-
sponse. Evaluable patients included only those that were able
to complete two cycles of study drug and underwent assess-
ment for disease response. Three patients were not evaluable
for response assessment. One was withdrawn for disease re-
lated partial small bowel obstruction. The other two experi-
enced toxicities considered possibly related to drug including
one patient with grade 3 transaminitis and abdominal pain and
one patient with intractable nausea and vomiting during cycle
one. Patient characteristics are listed in Table 5. Of the eight
evaluable patients, the age range of the patients was 52–76
with a median age of 58 years. All participants had undergone
previous therapy prior to inclusion in the current study with 7
of 11 (64 %) of the enrolled patients having received three or
more prior treatments.

Table 2 Changes in PK
parameters of Everolimus Subject Age AUC 0 to inf (ng.h/mL) T1/2 (h)

Everolimus Everolimus+JI-101 Change (%) Everolimus Everolimus+JI-101

1 70 370 402 9 9.4 18

2 65 210 300 43 19.7 21.5

3 71 468 529 13 17.1 17.6

4 80 304 906 198 17.8 37.0

Table 1 Analyte: Everolimus
(10 mg) Primary PK parameter

Cmax [ng/mL] AUCO-t [ng*hr/mL] AUCO-inf [ng*hr/mL]

SUBJECT_ID Day-1# Day-8* Day-1# Day-8* Day-1# Day-8*

SO1 35.649 52.732 241.563 275.669 370.442 402.187

SO2 46.734 32.010 146.623 195.171 210.200 300.358

SO3 43.220 64.020 319.007 361.867 467.682 529.384

SO4 51.110 97.786 210.608 395.703 303.889 906.100

N 4 4 4 4 4 4

Mean 44.1783 61.6370 229.4501 307.1025 338.0533 534.5071

SD 6.53828 27.50447 71.60635 90.12197 108.57614 264.85342

Min 35.649 32.010 146.623 195.171 210.200 300.358

Median 44.9770 58.3760 226.0854 318.7681 337.1659 465.7852

Max 51.110 97.786 319.007 395.703 467.682 906.100

CV% 14.80 44.62 31.21 29.35 32.12 49.55

Geometric mean 43.7994 57.0149 220.2650 296.2650 324.3431 490.6292

#Day-1: Everolimus, *Day-8: JI-101+ Everolimus
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Adverse effectsAll eleven enrolled patients were assessed for
drug related toxicity. Serious adverse events (Table 6) were
uncommon with one grade 4 adverse event reported: hyper-
tension. The most common treatment related grade 2 and 3
hematologic AE was grade 2 anemia (1) and grade 2 lympho-
penia (1). The most common treatment related grade 2 and 3
non-hematologic AEs were grade 3 hypertension (8), grade 3
transaminitis (2), grade 3 bowel obstruction (2), grade 2 ab-
dominal pain (3), grade 2 nausea (3), and grade 2 diarrhea (2).
Additional toxicities noted included fatigue, headache, an-
orexia, and dehydration. Of the eight response -evaluable pa-
tients, four patients discontinued therapy due to progressive
disease, two due to persistent nausea and vomiting, one due to
persistent transaminitis, and one due to persistent diarrhea.
Three patients were withdrawn from the study during the first
cycle as noted above, and thus deemed non-evaluable for
response.

Clinical response

Eleven of the intent to treat patients with ovarian cancer, six
patients had stable disease (SD) at two months and two had
progressive disease (PD), three patients were removed from

study prior to the first disease assessment evaluation as noted
above. Best response was SD at four months. Two-month
progression free survival was 71 % (95 % CI 45–99 %) and
median PFS was 169 days (95 % CI 55-∞) (Fig. 1).

Biomarker studies

Blood samples for VEGF levels were collected during the
first cycle at baseline then again on days 8 and 15 after
drug administration. Seven of the eight response-
evaluable patients had all three blood draws for biomarker
studies. Baseline levels of VEGF were wide ranging be-
tween patients (16 – 482 pg/mL). We observed a general
trend in the majority of patients (6 of 7 of the patients)
that plasma VEGF levels were elevated over baseline sev-
en days after JI-101 administration. Plasma VEGF levels
declined from day 8 levels but generally stayed above
baseline levels (Fig. 2). From our cohort of evaluable
patients for disease assessment, 1 of the 2 patients that
had disease progression after two cycles of drug showed
decreased plasma VEGF at day 8 while all five patients
with stable disease showed increases in plasma VEGF at
day 8.

Table 4 Changes in PK
parameters of JI-101 Subject Age AUC 0 to inf (ng.h/mL) T1/2 (h)

JI-101 JI-101+Everolimus Change (%) JI-101 JI-101+Everolimus

1 70 4462 6109 37 8.4 22.2

2 65 4785 2847 −41 10.2 10.2

3 71 2030 2322 14 6.4 8.1

4 80 24,565 33,781 38 67.7 128.3

Table 3 Analyte: JI-101
(200 mg) Primary PK parameter

Cmax [ng/mL] AUCO-t [ng*hr/mL] AUCO-inf [ng*hr/mL]

SUBJECT_ID Day-8# Day-15* Day-8# Day-15* Day-8# Day-15*

SO1 255.50 350.10 3308.65 3727.73 6109.01 4461.53

SO2 144.40 253.20 2254.70 3733.25 2847.34 4784.82

SO3 170.40 192.90 2024.93 1864.05 2321.72 2030.23

SO4 217.50 351.80 3784.68 5517.80 33781.48 24564.50

N 4 4 4 4 4 4

Mean 196.950 287.00 2843.238 3710.706 11264.887 8960.268

SD 49.3856 77.8415 840.4215 1491.8138 15104.2559 10475.2150

Min 144.40 192.90 2024.93 1864.05 2321.72 2030.23

Median 193.950 301.650 2781.675 3730.488 4478.172 4623.175

Max 25..50 351.80 3784.68 5517.80 33781.48 24564.50

CV% 25.08 27.12 29.56 40.20 134.08 116.91

Geometric mean 192.297 278.497 2749.757 3458.905 6077.493 5712.162
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Discussion

In this report, we present the pharmacokinetic effects of JI-101
on everolimus and vice versa, in 4 patients treated with both
drugs for advanced genitourinary malignancies. This is the
first clinical study performed with JI-101 in combination with
another anti-cancer therapy. In this study each patient was
given a single clinically established dose of everolimus. Eight
days later, JI-101 was administered in combination with
everolimus. Interestingly, a single dose of JI-101 increased
exposure, (AUC0-inf in ng*hr/mL), of everolimus by approx-
imately 22 % in 3 patients. However, in the fourth patient
(aged 80 years) exposure increased by 3-fold with a concom-
itant 2-fold increase in half-life of everolimus. Examination of
PK data of JI-101 suggests that age may be a factor to explain
the interaction in this patient. Additionally, everolimus is a
substrate inhibitor of CYP3A4 and early in vitro data sug-
gested mild to moderate CYP3A4 inhibition by JI-101. It is
possible that subject 4 may have demonstrated such high ex-
posure to everolimus after receiving JI-101 secondary to a
higher propensity for innate CYP3A4 inhibition than the other
3 patients by virtue of genetic polymorphism or other un-
known mechanisms.

Also unknown are the dietary effects on the GI absorption
of JI-101. In the same subject with 3-fold increased exposure
to everolimus after JI-101 dosing, JI-101 exposure was also
the highest. However no consistent trends were observed in JI-
101 pharmacokinetics in combination with everolimus.

Overall the combination of JI-101 and everolimus was well
tolerated. The most consistent adverse event was hypertension
requiring dose modification in one of the four patients. Hy-
pertension is a well-known adverse effect of angiogenesis

inhibitors as a class and when compared to the Phase I single
agent data of JI-101, the combination with everolimus did not
seem to increase the incidence. However, this is a very limited
sample size. The only other adverse events reported during
this trial were diarrhea and fatigue, which are known toxicities
of both JI-101 and everolimus, and thus an expected toxicity.
The combination of JI-101 and everolimus does not appear to
have any added toxicity than from either agent alone, howev-
er, a formal Phase I study will need to be conducted to deter-
mine the dose and clinical safety of JI-101 with everolimus.

In conclusion, JI-101 consistently increased levels and ex-
posure to everolimus when both drugs are used in combina-
tion to treat malignancy. However there remains great vari-
ability in this effect from patient to patient. The combination
was also well tolerated with expected toxicities. Future trials
with expanded patient accrual may provide further details on
the pharmacokinetic and clinical effects of this potentially
effective combination.

In our pharmacodynamic cohort, JI-101 as a single agent
was well tolerated in patients with refractory or recurrent ovar-
ian cancer with approximately three-fourths of the patients
being progression free at two months with best response being
stable disease at 4 months. There were no responses. The
median progression free survival was 169 days (5.6 months).
These results are comparable to previously published studies
with single agent anti-angiogenic agents in women with re-
current, heavily pretreated ovarian cancer in regards to pro-
gression free survival [5, 15].

Table 6 Lists treatment related adverse events in all eleven enrolled
patients

Toxicities Grade

2 3 4

Constitutional

Fatigue 1

Headache 1

Anorexia 1

Dehydration 1

Cardiac

Hypertension 8 1

Hematologic

Anemia 1

Gastrointestinal

3

Nausea 3

Small bowel obstruction 2

Vomiting 1

Diarrhea 2

Lab metabolic

Elevated transaminases 2

Table 5 Includes all enrolled ovarian cancer patients

Patient characteristics Total number of patients
enrolled (n=11)

Median age=58 years old (range 52–76 years)

ECOG performance status

0 0

1 11

2 0

Number of previous therapies

1 2

2 2

3 3

4 2

5 or more 2

All women had an ECOG performance status of 1. All participants had
been pretreated with 7 (64 %) having received three or more prior
therapies

Median age was 58 years (range 52–76)
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The results of this pilot trial suggest that in heavily pre-
treated patients with refractory disease, JI-101 is relatively
well tolerated with the majority of adverse events related to
those which would be expected based on the known mecha-
nism of JI-101 and its inhibition of anti-angiogenesis signaling
pathways. The most common treated related adverse event
was hypertension, including grade 4 in 1 patient (9 %) and
grade 3 in 8 patients (73 %). This was an expected toxicity and
medically managed with anti-hypertensive medication and
blood pressure control improved during the course of the clin-
ical trial. These patients were able to continue on the study

drug. We did see gastrointestinal toxicities in our patients as
well including nausea, vomiting, diarrhea, which are com-
monly seen with other anti-VEGF agents. These toxicities
were managed medically as well. We did have two patients
of the 11 total with partial small bowel obstruction. This com-
plication has also been reported with anti-VEGF agents
though typically rare. While this is possibly drug related, in-
testinal obstructions are frequently seen in recurrent ovarian
cancer patients given the nature of their abdominal disease.

The novel mechanism of action of JI-101 with inhibition of
EphB4 makes this an attractive agent in ovarian cancer be-
cause EphB4 expression is expressed in 86 % of ovarian can-
cers [16]. Assessment of a biomarker for ephB4 levels and
ephrinB2 ligand would be ideal but the sensitivity of the
ephB4 levels and ephrinB2 levels we obtained were not ade-
quate for a blood biomarker. We did look at plasma VEGF
levels after exposure to JI-101 and all five patients with stable
disease had increased VEGF levels at day 8. This is a small
number of patients and it is difficult to ascertain the clinical
significance of these data. However, this would be interesting
to correlate VEGF levels over a longer period of time and
correlate this with disease response in a larger cohort of
patients.

With continued interest in the use of targeted anti-
angiogenesis inhibitors in patients with refractory ovarian can-
cer, JI-101 represents a novel triple-kinase inhibitor with anti-
cancer activity. Although no patient demonstrated a response
according to RECIST criteria, the progression free survival
and tolerability of this agent in the ovarian cohort in this trial
may warrant further studies of JI-101 in patients with ad-
vanced ovarian cancer. Given the relative tolerability in dosing
and schedule, use of JI-101 alone and studies in combination
with cytotoxic chemotherapy should be considered.
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Plasma VEGF Levels in Ovarian Patients  

N=7

Fig. 2 Plasma VEGF levels in ovarian patients

Fig. 1 Includes the 11 ovarian cancer patients enrolled on the study.
Median PFS=169 days, 95 % confidence interval (55 - ∞). Two-month
PFS=71.4 %, 95 % confidence interval 45-99 %
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