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Purpose
Inhibiting angiogenesis is one of the most promising avenues for new therapies for ovarian cancer.

We investigated the efficacy and safety of a novel agent, BIBF 1120, a triple angiokinase inhibitor,
after chemotherapy for relapsed disease.

Patients and Methods

We conducted a randomized, double-blind, controlled phase Il trial in 83 patients who had just
completed chemotherapy for relapsed ovarian cancer, with evidence of response, but at high risk
of further early recurrence. The patients were randomly assigned to receive maintenance therapy
using BIBF 1120 250 mg or placebo, twice per day, continuously for 36 weeks. End points were
progression-free survival (PFS), toxicity, and overall survival.

Results
Thirty-six-week PFS rates were 16.3% and 5.0% in the BIBF 1120 and placebo groups,

respectively (hazard ratio, 0.65; 95% Cl, 0.42 to 1.02; P = .06). Four patients continued on BIBF
1120, including two patients for another year or more. The proportion of patients with any grade
3 or 4 adverse events was similar between the groups (34.9% for BIBF 1120 v27.5% for placebo;
P = .49; mostly grade 3). However, more patients on BIBF 1120 experienced diarrhea, nausea, or
vomiting (mainly grade 1 or 2 and no grade 4). There was a higher rate of grade 3 or 4 hepatotoxicity in
patients on BIBF 1120 (51.2%) compared with patients on placebo (7.5%; P < .001), but this was rarely
of clinical significance, and patients continued with the trial treatment. A single-level dose reduction to
150 mg was made in 15 patients, all on active drug.

Conclusion
BIBF 1120 is well tolerated and associated with a potential improvement in PFS. The observed

treatment effect is sufficient to justify further study within a large phase Ill trial.

J Clin Oncol 29:3798-3804. © 2011 by American Society of Clinical Oncology

Many drugs have now been developed to inhibit the
angiogenic pathway. These include inhibitors of

Advanced ovarian cancer often responds well to sys-
temic chemotherapy, but relapse occurs in most
women, and the disease is ultimately fatal. Carbopla-
tin and paclitaxel are most commonly used as initial
therapy, and many women receive several courses of
treatment with these and other drugs at intervals to
prolong survival. The length of the gap between
treatments is variable but tends to reduce with time.
This period provides an opportunity to investigate
new disease-modifying drugs. Tumor growth and
progression are partly dependent on angiogenesis,
and there is good evidence to suggest that angiogen-
esis plays an important role in ovarian cancer."”
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both the family of circulating vascular endothelial
growth factors (VEGF) and the VEGF receptor
(VEGFR) tyrosine kinases.’

BIBF 1120, a 6-methoxycarbonyl-substituted
indolinone, is a potent inhibitor of VEGER, as well
as platelet-derived growth factor receptor and fibro-
blast growth factor receptor, two important addi-
tional signaling pathways involved in angiogenesis.*
Preclinical studies have shown that BIBF 1120 inhibits
vessel integrity and tumor growth.” Phase I studies have
defined a safe dose with optimal pharmacokinetics us-
ing a twice-daily oral dosing schedule. Reversible
disturbance of liver enzymes is the dose-limiting

Copyright © 2011 American Society of Clinical Oncology. All rights reserved.
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toxicity. Other adverse effects are relatively mild, and hypertension
is rare.” Dynamic contrast-enhanced magnetic resonance imaging
has demonstrated reductions in vascular perfusion after single,
twice-daily, and continuous dosing, and tumor responses were
seen in renal and colorectal cancers.®

These data provide a clear basis for further investigation in other
tumor types, but taking investigation of this drug forward rapidly and
efficiently is challenging. Should antiangiogenic drugs, such as BIBF
1120, be given concurrently with chemotherapy, after chemotherapy,
or both? Should they be used as part of first-line therapy or to maintain
patients with stable disease later in the course of their disease? Design-
ing trials to answer all of these questions is complex. A rapid screening
approach is needed to identify whether a molecular-targeted drug,
such as BIBF 1120, is likely to have an effect in ovarian cancer before
launching large, expensive, and time-consuming studies to answer all
of these questions.

In this study, we aimed to identify whether an activity signal for
BIBF 1120 is seen that would justify larger phase III studies. We
selected a population of women with recurrent ovarian cancer who
had responded to chemotherapy but were at high risk of further early
recurrence based on the interval before their previous chemotherapy
(< 12 months). Standard practice is to observe these women after
treatment and consider re-treatment at next progression.

Design

We conducted a multicenter, randomized, placebo-controlled phase II
trial to examine the efficacy and safety of BIBF 1120. A novel design was used
based on evaluating the maintenance of response in patients who had just
completed and responded to treatment for recurrent disease. Multicenter
ethics approvals and written informed consent from all patients were obtained.
The trial was conducted across the National Cancer Research Network, man-
aged jointly by the Cancer Research United Kingdom and University College
London Cancer Trials Centre and Boehringer Ingelheim, the legal sponsor.

Patients

Between April 2006 and March 2008, 84 patients age = 18 years were
recruited from 11 centers in the United Kingdom. Patients were included if
they had histologically confirmed advanced ovarian or fallopian tube carci-
noma or primary peritoneal cancer of serous type with recurrent disease; a
recent response to a second or further line of chemotherapy (response was
defined as either a confirmed decline in CA-125 of at least 50% from the
pretreatment value or a partial/complete response according to Response
Evaluation Criteria in Solid Tumors [RECIST]); treatment-free interval of
= 12 months immediately preceding the chemotherapy to which the patient
had just responded; full recovery from all therapy-related toxicities (except
alopecia and peripheral neuropathy); life expectancy of = 3 months; Eastern
Cooperative Oncology Group performance status of less than 2; and adequate
hepatic, renal, and hematologic function. The first administration of BIBF
1120 was planned to be between 4 and 8 weeks after the completion of the prior
therapy that had led to a response.

Patients were excluded if they had serious illness or surgery within the
previous 4 weeks with incomplete wound healing, uncontrolled hypertension,
unstable angina, history of myocardial infarction within past 9 months, con-
gestive heart failure (> New York Heart Association class II), hemorrhagic or
thrombotic event in the past 12 months, full-dose anticoagulation, GI disor-
ders that would inhibit absorption of the study drug, or CNS disease.

Patients were randomly assigned to receive BIBF 1120 or matching
placebo, using a telephone interactive voice response system based at Boehr-
inger Ingelheim. Trial staff and patients were unaware of the allocation. Min-
imization was used with the following stratification factors: complete or partial
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response to the most recent chemotherapy; length of treatment-free interval
before entering the trial (< v = 6 months); and number of lines of previous
chemotherapy (two v three or four lines).

Trial Treatments

All patients were scheduled to receive 250 mg twice daily of either BIBF
1120 or placebo. The dose could be reduced to 150 mg twice daily and
subsequently to 100 mg twice daily in the event of unacceptable drug-related
toxicity (including nausea, vomiting, diarrhea, hypertension, and ALT/AST
elevation). Study drug was taken continuously (28-day cycles) for nine cycles
(36 weeks) or until disease progression or patient withdrawal (eg, because of
toxicity). Patients who were alive and progression free after nine cycles were
allowed to continue BIBF 1120 after discussion with their clinician (treatment
allocation unblinded).

Assessments

Baseline assessments with tumor imaging (magnetic resonance imaging
or computed tomography scan) were performed not greater than 4 weeks
before starting treatment, and serum CA-125 measurement was performed
within 7 days of starting drug. All patients had a physical examination, blood
and urine tests, and evaluation of clinical adverse events (AEs) at the following
time points: the first day of trial treatment, every 28 days, at the end of the study
(when patients finished treatment or withdrew from the trial), and 1 month
after the end-of-study visit. The same assessments were also performed after 15
days of a cycle if patients suffered a trial treatment—related AE in the previous
cycle. Tumor assessments were performed using serum CA-125 every 4 weeks
and imaging at least once every 12 weeks, or as clinically indicated. Progression
based on CA-125 was determined according to revised criteria in Vergote
etal”

Statistical Considerations

The primary end point was progression-free survival (PES) at 36 weeks,
which was measured from the date of random assignment until disease pro-
gression determined by RECIST criteria, CA-125 (defined based on progres-
sive serial elevations), or other clinical evidence of progression. Imaging
assessments took precedence. Secondary end points were overall survival (OS),
treatment compliance, and AEs classified according to the National Cancer
Institute Common Terminology Criteria for Adverse Events (version 3.0). The
maximum grade for each AE was obtained for each patient. Data on progres-
sion and survival were collected up to June 2010, when the database was closed
for analysis. Sample size was determined by a Fleming’s single-stage design,
assuming a 36-week PFS rate of = 70% with BIBF 1120 and that the true rate
should not be less than 50%, based on published data.®® Thirty-six weeks was
chosen to allow enough time for a treatment effect to emerge and to observe a
sufficient number of PES events. The target sample size was at least 40 patients
in the BIBF 1120 group (80% power and 5% one-sided test of significance),
with an equal number in the placebo group.

Figure 1 (CONSORT diagram) shows the number of patients in the
trial and the reasons for stopping study treatment early. All of the
analyses presented here are based on 83 patients (BIBF 1120, n = 43;
placebo, n = 40), after excluding one patient who had been inadver-
tently given BIBF 1120 instead of placebo. One of the key eligibility
criteria was having a treatment-free interval of = 12 months between
the start of the most recent chemotherapy and the end of the treatment
before that. However, it was later realized that this interval exceeded 13
months in 11 patients, six in the BIBF 1120 group (range, 13 to 47
months) and five in the placebo group (range, 13 to 60 months).
Baseline characteristics were well balanced (Table 1).

Compliance

All 83 patients started BIBF 1120 or placebo, and the median time
on treatment was 2.8 months in each group (Fig 2). However, after

© 2011 by American Society of Clinical Oncology ~ 3799
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Randomly allocated
(N =84)

BIBF 1120
(n =43)

Protocol deviations:

Treatment-free interval

> 13 months (n =6%)

Still receiving study drug
at 36-week visit (n=5)

Reasons for stopping early:

Progressive disease (n=27)
Adverse event# (n=10)
Unknown (n=1)

Included in analysis
(n=43)

Placebo
(n=41)

Protocol deviations:
Treatment-free interval

> 13 months (n =5%)
Received BIBF 1120
for 1 cycle (n=1t)

Still receiving study drug
at 36-week visit (n=0)

Reasons for stopping early:

Progressive disease (n =30)
Adverse event$ (n=8)
Treatment-free interval

> 12 months (n=2)

Included in analysis
(n=41)

Fig 1. CONSORT diagram. (*) The eligibility criterion was not more than 12
months, but we allowed up to 13 months here. (t) Excluded from the analysis. ($)
Of the 10 patients with adverse events in the BIBF 1120 group, five patients had
Gl events (eg, any patients with diarrhea, vomiting, or abdominal pain, including
four with diarrhea, two with vomiting, two with abdominal pain, and one with
hepatotoxicity), one patient had rectal bleeding, two patients had ascites; one
patient had behavioral disorders, and one patient had hepatotoxicity. (8) Median
time on drug was 1.5 months (range, 0.03 to 3.0 months). Of the eight patients
with adverse events in the placebo group, three patients had Gl events, one
patient had night sweats, one patient had ascites, one patient had hepatotoxicity,
one patient had vaginal bleeding, and one patient had lung/neuroendocrine
tumor. Median time on drug was 2.6 months (range, 0.03 to 3.8 months).

about 12 weeks, more patients on placebo had stopped treatment,
which was largely a result of progressive disease. Dose reductions to
150 mg twice daily were made in 15 patients on BIBF 1120 and no
patients on placebo; 11 reductions were a result of hepatotoxicity (one
after 21 days of starting drug, nine after 35 to 63 days, and one after 175
days), two reductions were a result of diarrhea, and two reductions
were a result of both diarrhea and nausea. There were no further
reductions to 100 mg. The reasons for stopping treatment are shown
in Figure 1. At the end of 36 weeks, five patients remained on study
drug and were allow to continue treatment if they had not experi-
enced progression and were tolerating treatment; all five patients
were in the BIBF 1120 group. One patient did not wish to continue
treatment, and the other four patients continued for another 12,
19, 74, and 139 weeks.

Efficacy

The number of PES events was 41 in the BIBF 1120 group and 40
in the placebo group (58% of patients who experienced progression
did so based on CA-125, 31% based on RECIST, and 11% based on
both). At the time of the PFS and OS analysis, only two women had not
experienced progression. The Kaplan-Meier curves for PFS are shown
in Figure 3. The PFS rate at 36 weeks was 16.3% (95% CI, 5.2% to
27.3%) in the BIBF group and 5.0% (95% CI, 0% to 11.8%) in the
placebo group; both rates were markedly lower than those assumed
for the sample size calculation (70% and 50%, respectively; see

3800 © 2011 by American Society of Clinical Oncology

Table 1. Baseline Demographics and Clinical Characteristics

BIBF 1120 Placebo
(n = 43) (n = 40)
Demographic or Clinical No. of No. of
Characteristic Patients %  Patients %
Age, years
Median 60 63
Range 27-76 40-75
Body weight, kg
Median 70 69
Range 36-112 46-94
Diastolic blood pressure, mmHg
Median 74 77
Range 50-102 57-106
Systolic blood pressure, mmHg
Median 122 129
Range 82-174 100-160
CA-125, U/mL
Median 36 23
Range 5-1,5610 7-5618
Time between start of chemotherapy
before trial and random
assignment, weeks
Median 21.2 23.8
Range 12.8-32.0 16.1-91.7
ECOG score
0 27 63 30 75
1 15 35 9 22
Missing data 1 2 1 3
Response to most recent chemotherapy
Complete 5 12 4 10
Partial 38 88 36 90
Treatment line
Second line 21 49 21 52
Third line or greater 22 51 19 48
Length of treatment-free interval,
months
<6 17 40 17 42
=6 26 60 23 58
Cancer type
Epithelial ovarian cancer 40 o8} 38 95
Primary peritoneal cancer 3 7 2 5
Histology
Serous 34 79 35 88
Mucinous 1 2 0 0
Endometrioid 0 0 1 2
Clear cell 0 0 2 5
Other 8 19 1 2
Missing data 0 0 1 2
FIGO stage at diagnosis
| 2 5 2 5
Il 1 2 4 10
1 32 74 25 63
/v 1 2 0 0
vV 7 16 9 22
Missing data 1 2 0 0
Differentiation grade
Well 4 9 1 3
Moderate 9 21 8 20
Poorly 22 51 23 57
Unspecified 8 19 8 20

Abbreviations: ECOG, Eastern Cooperative Oncology Group; FIGO, Interna-
tional Federation of Gynecology and Obstetrics.
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Fig 2. Compliance: time on study drug.

Patients and Methods). The PFS hazard ratio (HR) was 0.65 (95%
CIL 0.41 to 1.02; P = .06). In an exploratory analysis, we also
analyzed the data after excluding 11 patients who had a prior
treatment-free interval of more than 13 months (PFS HR, 0.56;
95% CI, 0.34 to 0.92; P = .02).

There were 30 and 32 deaths in the BIBF 1120 and placebo
groups, respectively; almost all of the deaths were a result of ovarian
cancer. Figure 3 shows the Kaplan-Meier curves. The HR for OS was
0.84 (95% CI, 0.51 to 1.39; P = .51). After excluding 11 patients with a
treatment-free interval of more than 13 months, the HR was 0.75
(95% CI, 0.44 to 1.27; P = .28).

AEs

The proportion of patients with any grade 3 or 4 AEs was similar
between the two trial arms (34.9% for BIBF1120 v 27.5% for placebo;
P = .49; Table 2). There was a higher proportion of patients with
diarrhea, vomiting, or nausea in the BIBF 1120 group, but these events
were largely grade 1 or 2 (Table 3); there were no grade 4 events. No GI
perforations occurred. The only differences in grade 3 or 4 toxicities
between the groups concerned the liver function tests (raised AST,
ALT, and y-glutamyltransferase) in 51.2% of patients on BIBF 1120 v
7.5% of patients on placebo. Only two patients, one in each group,
stopped treatment as a result of these events. Ten and eight patients in
the BIBF 1120 and placebo groups, respectively, stopped BIBF 1120 or
placebo early because of AEs (Fig 1). A serious AE was reported in
32.6% of patients on BIBF 1120 and 25.0% of patients on placebo.
There were no fatal AEs, but one life-threatening serious AE occurred
in the placebo group. Four patients had a reported suspected
unexpected serious adverse reaction, all in the BIBF 1120 arm. The
reasons were high temperature and elevated liver enzymes (n = 2),
although the latter outcome is expected for BIBF 1120; deep vein
thrombosis (n = 1); and confusion and altered behavior (including
paranoia) in a patient who also had a chest infection and diarrhea
(n = 1). Despite being reported as suspected unexpected serious
adverse reactions, they were unlikely to be causally related to BIBF
1120 (except hepatotoxicity).

Www.jco.org
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Fig 3. (A) Progression-free survival and (B) overall survival. HR, hazard ratio.

Our randomized study was designed with two aims. First, we wanted
to determine whether BIBF 1120 has sufficient activity in ovarian
cancer to justify conducting a larger randomized trial. Second, we
wanted to develop a system in which new molecular-targeted drugs for
ovarian cancer could undergo a rapid initial screening evaluation,
before being taken forward into larger, longer, and more costly ran-
domized trials. The time to progression after relapse treatment is
variable and depends on factors such as the magnitude of response,
the number of lines of chemotherapy, and the prior treatment-free
interval. The trial had a novel design for new agents in ovarian
cancer: BIBF 1120 was not given to treat recurrent disease but to
prolong the progression-free interval (ie, maintenance of the re-
sponse). It was evaluated after the completion of chemotherapy for
relapsed ovarian cancer. Our hypothesis was that the efficacy of
BIBF 1120 as maintenance treatment would be detectable in a small

© 2011 by American Society of Clinical Oncology 3801
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Table 2. Grade 3 or 4 Adverse Events (CTCAE version 3.0)

BIBF 1120 Placebo
(n = 43) (n = 40)
No. of No. of P (Fisher's
Adverse Event Patients % Patients % exact test)
Physical adverse events

Abdominal pain 4 9.3 3 75
Diarrhea 4 9.3 1 25
Nausea 1 2.3 0 0
Vomiting 2 4.6 1 2.5
Fatigue 2 4.6 0 0
Anorexia 1 2.3 0 0
Constipation 3 7.0 4 10.0
Hypertension (or exacerbation of) 2 4.6 0 0
Ascites 3 7.0 4 10.0
Other 5 116 5t 125
Any of the above (each patient

counted once) 15 349 1M 27.5 49

Blood measurements#

Anemia (low hemoglobin) 0 0 0 0
Neutropenia (low neutrophil

count)$ 1 2.3 0 0
Thrombocytopenia (low

platelet count)s 1 2.3 1 25
Leucopenia (low WBC count) 0 0 0 0
Raised creatinine 0 0 0 0
Low glucose 0 0 0 0
Raised potassium 0 0 0 0
Low potassium 0 0 1 2.5
Raised sodium 0 0 0 0
Low sodium 3 7.0 2 5.0
Raised uric acid 0 0 1 25
Raised bilirubin 0 0 0 0
Raised AST 6 14.0 1 2.5
Raised ALT 16 37.2 0 0
Raised ALP 0 0 1 2.5
Raised GGT 19 44.2 1 2.5
Any of the liver function tests

(each patient counted once) 22|  51.2 3 7.5 <.001

NOTE. All events were grade 3, except where indicated.

Abbreviations: ALP, alkaline phosphatase; CTCAE, Common Terminology
Criteria for Adverse Events; GGT, y-glutamyltransferase.

“Of the five patients, one patient had pleuritic pain and dyspnea; one had
bowel obstruction (grade 4); two had deep vein thrombosis; and one had
behavioral disorders.

TOf the five patients, one had back/shoulder pain; one had tinnitus, insomnia,
and grade 4 depression; one had pancytopenia and pulmonary embolism; one
had neuroendocrine and lung tumors; and one had bowel obstruction.

tGrade 4 blood measurements included low sodium (n = 1), AST (n = 1),
ALT (n = 1), and GGT (n = 2) on BIBF 1120 and raised uric acid (n = 1)
on placebo.

8The neutropenia and thrombocytopenia events all occurred = 30 days after
BIBF 1120 or placebo was stopped.

||Four patients had grade 4 events.

number of patients because of the high rate of early events expected
in this patient population.

We overestimated the PES rate at 36 weeks, by assuming it would
be 50%.%° It should be noted that this value includes the time during
preceding chemotherapy. The PFS calculation in our trial is taken
from entry after chemotherapy. In addition, 52% of patients entered
onto the study after a third or greater line of therapy. Only approxi-
mately 10% of patients were in complete remission, and in approxi-
mately 40% of patients, the treatment-free interval was = 6 months.

3802 © 2011 by American Society of Clinical Oncology

Table 3. Gl or Fatigue Adverse Events, All Grades, According to CTCAE
Version 3.0 (based on the maximum grade for each patient in
each category)
BIBF 1120 Placebo
Adverse Event (n = 43) (n = 40)
and CTCAE
Grade, at Any No. of No. of P (Fisher's
Time* Patients % Patients % exact test)t
Abdominal pain 22
1 19 44.2 1 27.5
2 6 14.0 3 7.5
3 2 4.6 3 7.5
Diarrhea <.001
1 19 44.2 12 30.0
2 1 25.6 2 5.0
3 4 9.3 1 2.5
Nausea < .001
1 25 58.1 12 30.0
2 7 16.3 2 5.0
3 1 2.3 0 0
Vomiting <.001
1 20 46.5 5 12.5
2 5 11.6 3 7.5
3 2 4.6 1 25
Fatigue 74
1 9 20.9 10 25.0
2 5 11.6 5 12.5
3 2 4.6 0 0
Any of the above .03
1 16 37.2 20 50.0
2 18 419 9 22.5
3 8 18.6 4 10.0
Abbreviation: CTCAE, Common Terminology Criteria for Adverse Events.
“Each patient is counted once in each category.
TIncluding grade 0.

At 36 weeks, the PFS was only 5.0% in the placebo group. Thus, the
study was not able to reach its assumption that the 36-week PFS would
be 70% with BIBF 1120. However, a direct comparison of PES between
the trial groups produced an HR of 0.65 (P = .06), suggesting that
BIBF 1120 has activity in this group of patients that merits further
investigation. At completion of the trial (36 weeks), patients still on
treatment were reconsented to continue study drug if they had not
experienced progression. All patients in the placebo arm had experi-
enced progression, but five patients on BIBF 1120 were still on treat-
ment. Four patients decided to continue treatment; two patients
continued for more than a year, and one patient is still on treatment,
suggesting that, in some patients, prolonged maintenance may have
significant therapeutic benefit.

BIBF 1120 is a triple angiokinase inhibitor that is well tolerated.’
Conducting a placebo-controlled randomized trial in patients with
advanced ovarian cancer is important because many of the inhibitors
of VEGER tyrosine kinase have been shown to have multiple toxici-
ties in addition to the well-known AE of hypertension. However,
unlike other VEGEFR inhibitors, hypertension is unusual with BIBF
1120, whether used alone or in combination with chemothera-
py,”*'%"? and we observed only two patients with grade 3 hyperten-
sion. Overall toxicity (all grades) was similar in the two groups (34.9%
for BIBF 1120 and 27.5% for placebo), but diarrhea, nausea, vomiting,
and abdominal pains were more common with BIBF 1120, although
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most were mild. Grade 3 diarrhea occurred in 9.3% of patients on
BIBF 1120 and 2.5% of patients on placebo. Abnormal liver function
tests were found in 51.2% of patients on BIBF1120 and 7.5% of
patients on placebo (P < .001). However, these were rarely clinically
significant; a pause in treatment and a dose reduction were made in 11
patients; only one patient stopped taking BIBF 1120 as a result of liver
toxicity. Four other patients stopped treatment as a result of GI events.
All other grade 3 or 4 toxicities occurred at a frequency of less than 5%,
other than abdominal pain, which was more common with placebo
than BIBF 1120 (7.5% v 4.6%, respectively), perhaps reflecting better
disease control with BIBF 1120.

Most of the data on the action of antiangiogenic agents in ovarian
cancer come from studies with bevacizumab, a monoclonal antibody
that targets circulating VEGF. Tumor responses to single-agent ther-
apy have been encouraging,'>'* and the recent demonstration of a
prolongation in PES after first-line therapy combining bevacizumab
with chemotherapy and as maintenance provides further support fora
key role of antiangiogenic agents for treating ovarian cancer.'>'® Sev-
eral VEGER tyrosine kinase inhibitors have been studied in ovarian
cancer. In addition to the presence of VEGFR on blood vessel cells,
VEGER-2 has been found on ovarian cancer cells,'” and this may
increase the spectrum of activity of VEGFR tyrosine kinase inhibitors
in ovarian cancer. A clinical benefit rate of 30% (response or nonpro-
gression, or nonprogression of CA-125 for > 16 weeks) was found
using cediranib, an inhibitor of VEGFR-1, -2, and -3 and c-kit, in a
single-arm phase II trial.'® Hypertension, diarrhea, and fatigue were
the most common significant AEs. Cediranib is now being examined
in a randomized trial in combination with platinum-based chemo-
therapy and as maintenance therapy in platinum-sensitive ovarian
cancer in first relapse (International Collaborative Ovarian Neoplasm
6 study). Friedlander et al'® conducted a phase II trial with pazopanib,
a drug that inhibits VEGEFR, platelet-derived growth factor, and c-kit.
A CA-125 response (decrease of = 50% from baseline) was seen in
31% of patients. In this trial, fatigue, diarrhea, vomiting, and distur-
bance in liver function tests were the most common AEs. Hyperten-
sion was relatively uncommon. Pazopanib is now being compared to
placebo as maintenance treatment after first-line therapy with carbo-
platin and paclitaxel in the Arbeitsgemeinschaft Gynaekologische
Onkologie studiengruppe/GlaxoSmithKline trial OVAR-16. To our
knowledge, the trial with BIBF 1120 is the first randomized study of a
triple angiokinase inhibitor to be reported; it provides guidance on
assessing the attribution of reported AEs that are not clearly drug
related (eg, hypertension) and gives an indication of the behavior of
the tumor in a heterogeneous population.

Where feasible, randomized phase II trials allow a better as-
sessment than single-arm studies.”® Furthermore, our trial design
can be used to evaluate other novel molecular-targeted agents in
ovarian cancer. The randomized, placebo-controlled design in a
population normally observed after completion of relapse therapy

allows rapid identification of potential activity of novel com-
pounds and allows comparisons of toxicity to be made. This design
is now being used in other studies to identify active agents in
ovarian cancer, such as a randomized phase II trial of the PARP
inhibitor olaparib in high-grade serous cancer after relapse chem-
otherapy. BIBF 1120 is a well-tolerated drug that has activity in
recurrent ovarian cancer, delaying time to progression. It has been
shown to be safe when used in comparison with carboplatin and
paclitaxel.'” The drug is now given at a dose of 200 mg twice daily
because this dose is associated with less hepatotoxicity, and it is
now being evaluated in a randomized phase III trial of first-line
treatment, given in combination with chemotherapy and for up
120 weeks as maintenance (Arbeitsgemeinschaft Gynaekologische
Onkologie studiengruppe/Boehringer Ingelheim trial OVAR-12).
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Art of Oncology NEW Volume 2

Art of Oncology Volume 2: Honest and Compassionate Responses to the Daily Struggles of People Living With Cancer,
edited by Charles L. Loprinzi, MD, is a collection of 34 brief articles that first appeared in Journal of Clinical Oncology.
The essays address issues related to end-of-life care, symptom control, ethics, and communication with patients.

In these heartfelt pieces, doctors reveal how they respond to the personal needs of people with cancer; how to be
honest with patients about their condition; how to be realistic but simultaneously hopeful; and how to answer the

difficult question of "How much time do | have left?"

Art of Oncology Volume 2 is available only as a Kindle e-book and can be purchased for $6.99 at www.jco.org/kindle2
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