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Abstract

Background Sunitinib prolonged progression-free survival (PFS) versus placebo in patients with metastatic pancreatic
neuroendocrine tumors (panNETs) in a phase III trial. The efficacy and safety of sunitinib in patients with panNETs were
confirmed in an open-label phase IV trial.

Objective To assess the clinical benefit with sunitinib using the combined data from these trials.

Patients and methods An updated overall survival (OS) in patients with panNETs for the phase IV trial was provided, and
an analysis of results from the sunitinib-treated combined cohort from the phase III and IV trials (combined cohort) was
conducted to assess PFS, OS, and objective response rate (ORR).

Results The updated median OS for the phase IV trial was 54.1 months (95% CI 37.9-not reached). Investigator-assessed
median PFS for the combined cohort (n = 102) was 12.9 months (95% CI 7.4-16.7) with a significant benefit versus pla-
cebo in the phase III trial (n = 35) (HR 0.429; 95% C1 0.245-0.752; p = 0.001). Median OS could not be calculated for the
combined cohort or placebo group due to the high number of patients censored; however, the estimated HR of 0.303 (CI
0.100-0.921; p = 0.013) favored sunitinib. ORR for the combined cohort was 16.7% (95% CI 10.0-25.3). Sunitinib was well
tolerated in both trials with a safety profile similar to previously seen in other studies.

Conclusions The combined analysis of these studies confirms the objective tumor responses and improvements in PFS
observed in the initial phase III trial, providing further support for the clinical benefit of sunitinib in patients with advanced
panNETs.

ClinicalTrials.gov Identifiers NCT00428597 and NCT01525550.

The combined data from the phase III placebo-controlled
and phase IV trials in patients with pancreatic neuroen-
docrine tumors (panNETSs) confirmed and strengthened
efficacy and safety of sunitinib.

P4 Nicola Fazio
nicola.fazio@ieo.it The objective tumor response rate (16.7%) was encour-

Division of Gastrointestinal Medical Oncology £ g1E 101805 Gormus] STl sl Gl

and Neuroendocrine Tumors, European Institute ) Objective tumor response rate may be a sunitinib-related

of Oncology, IEO, IRCCS, Via Ripamonti 435, 20141 Milan, . . .

Ttaly factor to be considered in panNETs when tumor shrink-
) o ) age is needed.

Boston University and Boston Medical Center, Boston, MA,

USA

3 Pfizer Inc, La Jolla, CA, USA
4 Pfizer Inc, Cambridge, MA, USA

Department of Medical Oncology, Paris Saint-Joseph
Hospital Group, Paris, France

A\ Adis


http://crossmark.crossref.org/dialog/?doi=10.1007/s11523-020-00784-0&domain=pdf

28

N. Fazio et al.

1 Introduction

Pancreatic neuroendocrine tumors (panNETs), which
arise from endocrine cells of the pancreas, are relatively
rare. Surgery is the best treatment option for patients with
locally advanced or oligometastatic resectable disease but
for patients with unresectable advanced disease, options for
treatment remain limited and prognosis is poor [1].

Dysregulation of angiogenic factors, such as vascular
endothelial growth factor receptors (VEGFRs) and platelet-
derived growth factor receptors (PDGFRs), play a role in the
growth of the highly vascularized panNETs [2, 3]. Currently
available treatment options for panNETs include somato-
statin analogs, cytotoxic chemotherapy, peptide receptor
radionuclide therapy, mammalian target of rapamycin inhibi-
tors, and tyrosine-kinase inhibitors (TKIs) [1]. Sunitinib is
the only TKI available in clinical practice for the treatment
of patients with advanced/metastatic panNETs. It targets
multiple receptors in angiogenesis and tumor proliferation,
including VEGFR 1-3 and PDGFR-A and B [4-7]. Suni-
tinib was approved in 2010 in the European Union and in
2011 by the US Food and Drug Administration (FDA) for
the treatment of progressive, well-differentiated panNETSs
in patients with unresectable locally advanced or metastatic
disease [7, 8].

Sunitinib was shown to prolong progression-free sur-
vival (PFS) versus placebo in patients with metastatic,
well-differentiated panNETS in a pivotal phase III clini-
cal trial (A6181111, NCT00428597) [9]. The independ-
ent data-monitoring committee (DMC) for this trial rec-
ommended early trial termination, as early results favored
sunitinib and there was an increased number of deaths and
serious adverse events (AEs) in the placebo group [8]. Spe-
cifically, investigator-assessed PFS favored patients treated
with sunitinib versus placebo (hazard ratio (HR) 0.42; 95%
confidence interval (CI) 0.26-0.66; p< 0.001; median 11.4
(95% CI 7.4-19.8) vs. 5.5 (95% CI 3.6-7.4) months) [9].
In a retrospective analysis performed on radiographic data
using a blinded independent central review (BICR), PFS
was assessed as 12.6 (95% CI 11.1-20.6) months and 5.8
(95% CI 3.8-7.2) months for the sunitinib and placebo arms,
respectively (HR 0.32; 95% CI 0.16-0.55; p < 0.0001) [10].

The efficacy and safety of sunitinib for the treatment
of patients with well-differentiated advanced/metastatic
panNETs were confirmed by an open-label, phase IV trial
(A6181202, NCT01525550) that was conducted to meet
post-approval regulatory requirements. The median PFS in
this trial, as assessed by investigators, was 13.2 months (95%
CI 10.9-16.7) for all patients [11].

In light of recent reports suggesting that objective
response rate (ORR) is a valuable primary endpoint for effi-
cacy in treatments for panNETs [12—14], we performed an
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analysis of the combined investigator-assessed ORR data
from treatment-naive patients in the pivotal phase III and
phase IV trials. ORR was previously a secondary endpoint
in both trials. An analysis of the PFS, overall survival (OS),
and safety data for this combined sunitinib cohort was also
performed in order to provide a more complete description
of the efficacy of sunitinib in the treatment of panNETs.

2 Methods
2.1 Study Design

As previously described, the phase III trial was a multina-
tional, randomized, double-blind, placebo-controlled, phase
III trial of sunitinib versus placebo in patients with progres-
sive advanced/metastatic well-differentiated panNETs [15].
Overall, 171 patients with panNETs were enrolled in the
study between 7 June 2007 and 15 April 2009. Patients
were randomized 1:1 to receive either sunitinib 37.5 mg
once daily on a continuous daily dosing (CDD) schedule or
matching placebo. The primary objective of the study was
to compare PFS in the sunitinib arm versus placebo arm.
Secondary objectives included OS and ORR in the suni-
tinib and placebo treatment arms. This study was designed
to detect a 50% improvement in median PFS with a target
enrollment of 340 patients. An interim analysis was planned
when 130 events had occurred, and the final analysis was to
be conducted when 260 events had occurred. The conduct of
the study was overseen by an independent DMC.

The phase IV trial was a single-arm, multinational, mul-
ticenter, open-label trial to confirm the efficacy and safety of
sunitinib in patients with progressive, advanced metastatic,
well-differentiated, unresectable panNETs. Overall, 106
patients with panNETs were enrolled in the study between
6 June 2012 and 19 March 2016. After treatment discon-
tinuation, patients were followed up for survival. Enrolled
patients were divided into two cohorts: (1) a treatment-naive
cohort comprising patients who had not received any previ-
ous systemic therapy (not including somatostatin analogs),
and (2) a later-line cohort comprising patients who had
experienced progressive disease on or after prior systemic
therapy.

Inclusion criteria in both trials were similar and included
histologically or cytologically confimed diagnosis of well-
differentiated panNETs (according to World Health Organi-
zation 2000 classification) with available Ki-67 (biomarker
for assessing the tumor goals) index [16], and also disease
progression (per RECIST 1.0) within 12 months prior to
study enrollment. Patients also had disease that was not ame-
nable to surgery, radiation, or combined modality therapy
with curative intent and Eastern Cooperative Oncology
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Group (ECOG) Performance status (PS) 0 or 1 with ade-
quate hematologic, renal, and hepatic function.

Exclusion criteria in both trials were also similar and
included: prior treatment with any TKIs or anti-vascular
endothelial growth factor (VEGF) angiogenic inhibitors;
diagnosis of any second malignancy within the last 5 years,
except for adequately treated basal cell or squamous cell
skin cancer, or in situ carcinoma of the cervix uteri; abnor-
mal cardiac function with abnormal 12-lead electrocardio-
gram (ECG); and symptomatic brain metastases, spinal cord
compression, or new evidence of brain or leptomeningeal
disease.

Both studies were conducted in compliance with the ethi-
cal principles originating in or derived from the Declaration
of Helsinki and in compliance with all International Confer-
ence on Harmonization (ICH) Good Clinical Practice (GCP)
guidelines. In addition, all local regulatory requirements
were followed, in particular, those affording greater pro-
tection to the safety of study participant. Written informed
consent was obtained from each patient (or patient’s legally
authorized representative) before the patient was admitted
to the study.

2.1.1 Study Treatment

In both trials, the starting dose of sunitinib was 37.5 mg
administered once daily orally on a CDD schedule. Patients
experiencing severe toxicity could receive treatment breaks
inserted into the regimen as needed. Intra-patient dose
reduction to 25 mg was permitted depending on toxicity.
Intra-patient re-escalation of study medication back to a
previous dose level was permitted at the discretion of the
investigator upon consideration of the patient’s clinical
status. Dose escalation to 50 mg daily was recommended
for patients who had not yet achieved an objective disease
response and who had not experienced progression or pro-
hibitive toxicity.

2.1.2 Study Cohorts and Outcome Assessment

The total number of patients treated with sunitinib in each
of the phase III and phase IV trials was 86 and 106, respec-
tively, with 85 patients in the placebo arm in the phase III
trial [9, 11]. Of these, 41 and 61 treatment-naive patients
in the phase III and phase IV trials, respectively, received
treatment with sunitinib and comprised the combined
cohort. Treatment-naive patients were defined as not having
received any previous systemic therapies, including chemo-
therapy, immunotherapy, intravenous peptide receptor radio-
therapy, or an investigational anticancer agent other than
somatostatin analogs. The outcome data from this combined
cohort of sunitinib-treated patients was compared with the
treatment-naive placebo group from the phase III trial. The

data cutoffs for the phase III and phase IV trial data in the
combined cohort analyses were 15 April 2009 and 19 March
2016, respectively. For the updated OS analysis of the phase
IV trial the data cutoff was 8 August 2018. Tumor response
was analyzed based on investigator-assessed tumor response
according to RECIST v1.0 in the phase III and phase IV tri-
als. Additional response assessments by independent review-
ers were made for treatment-naive and later-line cohorts in
the phase IV trial according to RECIST [11].

2.2 Statistical Analyses

Kaplan-Meier methods were used to obtain estimates of PFS
and OS, with corresponding two-sided 95% CIs. The Cox
proportional-hazards model was used to calculate hazard
ratios; p values were one-sided and based on an unstratified
log-rank test [9]. For ORR, point estimates were provided
as well as two-sided 95% Cls using the exact method based
on the F distribution; p values were based on a one-sided
Pearson 4 test. Descriptive statistics were used to summa-
rize other parameters.

More details of an interim endpoint analysis that helped
determine the early discontinuation of the phase III trial have
been previously described [9].

3 Results
3.1 Patients

Patient data for the phase III trial and the phase IV trial
have been previously described [9, 11]. Briefly, in the phase
III trial, between June 2007 and April 2009, 171 patients
were randomized to a study arm (n = 86 sunitinib, n = 85
placebo). In February 2009, the DMC assessed data on
patients who had undergone randomization at that point and
recommended closure of the trial based on greater toxic-
ity and number of deaths in the placebo arm, along with
PFS that favored the sunitinib arm [9]. From the sunitinib
arm, 41 treatment-naive patients were included in the study
subanalyses.

The median age for patients treated with sunitinib in the
phase III trial was 56 years (95% CI 25-84), similar to the
phase IV trial, where the median age was 55 years (95% CI
30-76). Patient profiles and characteristics have been previ-
ously described and were largely similar between the two
trials [9, 11].

In the phase IV trial, 106 patients (61 treatment-naive
and 45 previously treated) were enrolled [11]. The 61
treatment-naive patients were included in the study suba-
nalyses. Median (range) relative dose intensity was 99.8%
(55.3-125.7) for patients in the sunitinib arm of the phase
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III trial. For the sunitinib-treated patients in the phase IV
trial median relative dose intensity was 92.5% (34.2—-130.9).

3.2 Progression-Free Survival (PFS) Analysis

The investigator-assessed median (95% CI) PFES for all
patients treated with sunitinib in the phase III trial was 11.4
(7.4-19.8) months [9]. The median PFS in the combined
sunitinib cohort was 12.9 (7.4-16.7) months, which showed
significant benefit compared with the median PFS in the
placebo arm of the phase III trial, which was 5.7 (3.6-7.9)
months (HR 0.429; 95% CI 0.245-0.752; p = 0.001) (Fig. 1).
PFS was 13.2 (10.9-16.7) months [11] for all patients in the
phase IV trial. In the later-line cohort in the phase IV trial
(n = 45) a similar median PFS of 13.0 (9.2-20.4) months
was reported, as well as a similar time-to-progression (TTP;
14.5 (95% CI 9.2-20.4) months) compared with the phase
IV treatment-naive cohort (TTP 14.8 (95% CI 7.5-16.8)
months) [11]. Time on treatment, disease progression, and
survival for individual patients in the phase IV treatment-
naive and later-line cohorts are shown in Fig. 2.

3.3 Overall Survival (0OS) Analysis

The updated median OS for sunitinib-treated patients in
the phase IV trial was 54.1 (95% CI 37.9-Not Reached)
months. Median OS could not be accurately calculated for
the combined cohort or placebo due to the high number of
patients censored, which was 80 (78.4%) and 29 (82.9%),
respectively. However, based on the available survival data,
HR was 0.303 (95% CI 0.100-0.921; p = 0.013) (Fig. 3). In
the combined cohort, the probability of survival at year 1

Fig. 1 Progression-free survival
(PES) for the combined phase
IIT and phase IV treatment-
naive sunitinib cohort versus
the treatment-naive placebo
cohort in the phase III trial. CI
confidence interval

PFS Distribution Function

95% CI [0.245-0.752]
0.0 :

for treatment-naive patients in the sunitinib arm was 92.0%
(95% CI 83.8-96.1) versus 86.3% (95% CI 67.4-94.7) for
treatment-naive patients in the placebo arm (placebo arm
cutoff 15 April 2009).

3.4 Objective Response Rate (ORR) Analysis

The ORR reported for all patients in the sunitinib arm in the
phase III trial was 9.3% (95% CI 3.2-15.4) with unconfirmed
partial responses omitted due to early study termination [9].
For the combined sunitinib cohort, investigator-assessed
ORR was 16.7% (95% CI 10.0-25.3) (Table 1 and Fig. 4).
No confirmed objective responses were reported in the pla-
cebo group. In the combined sunitinib cohort, 39 patients
(38.2%) had measurable tumor shrinkage of < 30%, seven
patients (6.9%) had tumor shrinkage between 30% and 60%,
and five patients (5.0%) had > 60% tumor shrinkage (Fig. 4).
In the phase IV trial, the ORR, as assessed per RECIST,
was 24.5% (95% CI 16.7-33.8) [11] for all patients. The
ORR for the treatment-naive and later-line cohorts in the
phase IV trial was 21.3% (95% CI 11.9-33.7) and 28.9 (95%
CI 16.4-44.3), respectively [11]. The ORR, as assessed by
independent third-party assessment, was 21.7% (95% CI
14.3-30.8) for all patients in the phase IV trial compared
with 23.0% (95% CI 13.2-35.5) for the treatment-naive
cohort and 20.0% (95% CI 9.6-34.6) for the later-line cohort.

3.5 Safety
The safety of sunitinib in the phase III and IV trials has been

previously described. Briefly, in the sunitinib arm of the
phase III trial the treatment-related AEs with the highest rate

1-sided p-value from the log—rank test: 0.001
7| Hazard Ratio = 0.429
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of occurrence were diarrhea (59%), nausea (45%), asthenia
(34%), vomiting (34%), and fatigue (32%), all occurring in
> 30% of patients. Hypertension of any grade occurred in
26% of patients in the sunitinib arm, with palmar-plantar
erythrodysesthesia syndrome (PPE) occurring in 23% [9].
In the phase IV trial the most common (i.e., occurring in
> 30% of patients) of any-grade treatment-related AEs were
neutropenia (53.8%), diarrhea (46.2%), leukopenia (43.4%),
PPE (31.1%), and thrombocytopenia (30.2%). Hypertension
occurred in 19.8% of patients [11]. Overall, most AEs were
grade 1 or 2 for both trials and the general safety profile for
both trials was similar to that seen previously for sunitinib
[5,7,9, 11].

T T T T
100 150 200 250

Time (weeks)

The median duration of treatment for the sunitinib arm
(n = 83) of the phase III trial was 4.6 (95% CI 0.4-19.8)
months. Patients continued on treatment after the phase III
trial was stopped and unblinded, moving to an extension
study. Thus, the relatively short median treatment duration
reported does not include time on treatment after the end of
the trial. For patients treated with sunitinib (n = 106) in the
phase IV trial, the median duration of treatment was 12.0
(95% CI 0.2-63.7) months.

In the phase III trial, 31% and 11% of patients in the suni-
tinib and placebo arms, respectively, had at least one dose
reduction, and 17% and 8% of patients who received suni-
tinib and placebo, respectively, discontinued due to AEs.

A\ Adis



32

N. Fazio et al.

Fig.3 Overall survival for the
combined phase III and phase
IV treatment-naive sunitinib
cohort versus the treatment-
naive placebo cohort in the
phase III trial. CI confidence
interval

Survival Distribution Function

0.3
0.2
0.14 1-sided p-value from the log-rank test: 0.013
. Hazard Ratio = 0.303
95% CI [0.100-0.921]
0.0

T
40

0 5 10 15 20 25 30 35 45 50 565 60 65 70 75
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Treatment Group ——— Naive Cohortin study A6181202 + Sunitinib arm Naive Cohort in study A6181111 (N + S)
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= Placebo arm Naive Cohort A6181111 (P)
000 Censored
Number of Patients at Risk
N+S:102 81 66 58 51 45 40 37 27 15 14 8 4 2 1 0
P:35 25 15 5 0 0 0 0 0 0 0 0 0 0 0 0

Table 1 Best overall response and objective response rate for com-
bined phase III and phase IV treatment-naive sunitinib cohort and
placebo arm treatment-naive cohort in the phase III trial

Sunitinib arm Placebo arm

cohort (N = cohort (N =
102) 35)
Best overall response, n (%)
CR 3(2.9) 0
PR 14 (13.7) 0
SD 65 (63.7) 22 (62.9)
PD 13 (12.7) 6(17.1)
Indeterminate 7(6.9) 7(20.0)
Objective response rate (CR + PR) 17 (16.7) 0
95% exact CI* 10.0-25.3 0.0-10.0
Versus placebo arm naive cohort in
pivotal phase III trial
Treatment difference 16.667
95% CI of difference® 9.4-23.9
p value® 0.005

CI confidence interval, CR complete response, N number of patients,
PD progressive disease, PR partial response, RECIST Response Eval-
uation Criteria In Solid Tumors, SD stable disease

#Using exact method based on binomial distribution
bCalculated based on a normal distribution

“One-sided p value from Pearson chi-square test

The most common AE leading to discontinuation in the
phase III trial in the sunitinib group was fatigue (4%) [9]. In
the phase IV trial, 9.4% of patients were discontinued due
to treatment-related AEs, including 8.2% of patients in the
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treatment-naive cohort and 11.1% of patients in the later-
line cohort. A total of 18.9% of patients had dose reductions
due to treatment-related AEs, including 24.6% and 11.1%
patients in the treatment naive and the later-line cohort,
respectively. The most frequent (> 5%) AE leading to dose
reductions was neutropenia (6.6%).

4 Discussion

The combined sunitinib-treated cohort analysis of the
phase III and IV trials confirmed the PFS and ORR benefit
reported from the phase III placebo-controlled and phase IV
trials, respectively.

Outcomes for PFS and ORR were numerically better in
patients treated with sunitinib in the combined cohort versus
the phase III trial, supporting the survival benefit of suni-
tinib reported in the phase III trial. At the time of treatment
of patients in the phase IV trial, data generated from the
phase III trial had been disclosed and patient management
has improved since then. As a consequence, longer PFS
and higher ORR in the phase IV trial may be due to better
maintaining patients on treatment and managing AEs with
experience and confidence in sunitinib, as has been reported
for other TKIs [17]. This is further supported by the longer
median duration of treatment for patients receiving sunitinib
in the phase IV trial compared with the phase III trial (11.7
vs. 4.6 months, respectively) [9, 11]. Sunitinib dose intensity
did not appear to contribute to the difference between phase
III and phase IV trial outcomes as it was generally similar
for patients in both trials. Further, improvement of patient
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management is not captured by looking at the frequency
of any-grade adverse events. The overall safety of sunitinib
in both trials was generally similar to the safety profiles of
sunitinib reported in other studies [5, 7, 18].

The PFS (12.9 months) in the combined sunitinib-treated
cohort with a significant benefit versus placebo (HR 0.429;
95% CI 0.245-0.752; p = 0.001) is consistent with the PFS
(10 months) benefit observed in heavily pre-treated patients
with panNETs in a real-world clinical setting [19]. Similarly,
the ORR for the combined sunitinib-treated cohort reported
in the present analysis (16.7%) is consistent with the ORR
from two studies in real-world settings in patients from Italy
(17.5%) and Japan (13.7%) [19, 20]. Altogether, these data

Subject
Group I sp HEE PD NE

demonstrate the clinical benefit of sunitinib treatment in
patients with panNETs, regardless of previous treatment.
The encouraging tumor response rate seen in the com-
bined cohort in this analysis provides further support for
the clinical benefit of sunitinib in panNETSs, particularly in
the context of the rising interest in using ORR as a primary
endpoint for panNETs trials [12—14]. Compared with PFS,
ORR specifically looks at tumor shrinkage and significantly
higher rates of shrinkage demonstrates significant respon-
siveness of panNETs to sunitinib. The potential difference in
ORR between the treatment-naive and later-line cohort also
suggests that ORR could be used to identify patient char-
acteristics or treatment differences that can impact overall
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outcome but may be more easily detectable, earlier by dif-
ferences in ORR.

Cross-trial comparisons should be interpreted with cau-
tion because of potential differences in trial design and
patient population. However, the updated median OS for
the patients treated with sunitinib in the phase IV trial
(54.1 months; 95% CI 37.9-NR) compares favorably with
the median OS reported for everolimus in the follow-up of
the RADIANT-3 trial, which was 44.0 months (95% CI
35.6-51.8) [21]. The median OS could not be calculated
for the combined cohort or for the phase III placebo cohort
in this study.

As noted in a recently published review and meta-analy-
sis, sunitinib may be a reasonable option for treating patients
with panNETs who require tumor shrinkage, and its activity
in terms of tumor response is likely underestimated with the
currently utilized RECIST methods [22].

This study was limited by the large proportion of patients
who were censored in the OS analysis, which prevented an
accurate calculation of median OS for the combined suni-
tinib-treated cohort and placebo cohort from the phase I1I
trial. Furthermore, adjudication of AEs by investigators
should be regarded with caution in placebo control studies
as many events related to tumor progression such as asthe-
nia, weight loss, and abdominal pain may lead to confusion
between drug-related toxicity and tumor progression. As a
result, 11% of patients in the placebo group were reported to
experience toxicity that were attributed to therapy.

5 Conclusions

The combined sunitinib cohort data from two phase III and
phase IV trials are consistent with and support the PFS and
ORR benefits reported in the individual trials. The ORR
associated with sunitinib in these trials merits further inves-
tigation in light of increased interest in ORR as a primary
endpoint in panNETSs clinical trials. The benefit-risk profile
of sunitinib was confirmed to be favorable for this patient
population.
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