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Abstract:

TITLE: Maintenance pazopanib versus placebo in Non Small Cell Lung Cancer patients
non progressive after first line chemotherapy: A double blind randomized phase Il study
of Lung Cancer Group, EORT@B092.

Background: Switch maintenance is an effective strategy in the treatment of advanced
Non Small Cell Lung Cancer (NSCLCPazopanib is an oral, multi-targettyrosine
kinase inhibitor (TKI). EORTC 08092 evaluated pazopanib given as maintenance
treatment following standard first line platinum-based chemotherapy in patights
advanced NSCLC.

Methods. Patients with non-progressive disease after 4-6 cycles of chemotherapy were
randomized to receive either pazopanib 800 mg/day or matched placebo until progression
or unacceptable toxicity. The primary endpoint was overall survival and secondary
endpoints were progression-free survival (PFS) and safety.

Results: A total of 600 patients were planned to be randomized. The trial was

prematurely stopped following an early interim analysis, after 102 patients wer{ Comment [BHA1]: The planncd IA
randomised to pazopanib (n=50) or placebo (n=52), Median age was 64 years in b oy e becn much ler approx. 200
arms. Overall survival was not significantly different, median 17.4 months for pazopan

vs. 12.3 months for Placebo (adjusted HR 0.72 [95% CI 0.40-1.28]; p=0.257). Median

PFSwas 4.3 months vs. 3.2 months (HR 0.67, [95% CI 0.43-1.03]), p=0.068. PFS rates at

4 months were 56% and 45% respectively. The majority of treatment-related adverse

events (AEs) were grade 1 - 2. Reported grade 3 - 4 AEs (% pazopanib vs. plamebo) w

neutropenia (8% vs. 0%), hypertension (38% vs. 8%) and elevated SGPT (6% vs. 0%).

Of the patients randomised to pazopanib, 22% withdrew due to a treatment-related AE.

Conclusions: Switch maintenance with pazopanib following platinum-based
chemotherapy in advanced NSCLC patients had limited side effects. This sasdy w
stopped due to lack of efficacy by stringent criteria for PR&@ility interim analysis.

This publication was supported by an educational grant from GSK and a donation from
“Cancer Researbh‘rom United Kingdom through the EORTC Cancer Research Fund. ( comment [U2]: Cancer Research UK? |




Authors info:

M. O’Brien

mary.obrien@rmh.nhs.uk

ROYAL MARSDEN HOSPITAL - SUTTON, SURREY (Number: 616)
Downs Road SM2 5PT Sutton (Surrey), United Kingdom

R. Gaafar

rabab.gaafar@gmail.com

NATIONAL CANCER INSTITUTE (Number: 8000)

Kasr El - Aini Street, Foam El-Khalig, EG 11796 Cairo 11796, Egypt

Baktiar Hasan
|Baktiar.hasan@eortc.bel
EORTC Headquarters, Ave Mounierlaan, 83, Brussels, 1200, Belgium

Jessica Menis

Jessica.meni§@eortc.be]
EORTC Headquarters, Ave Mounierlaan, 83, Brussels, 1200, Belgium

T. Cufer

tanja.cufer@klinika-golnik.si

UNIVERSITY CLINIC GOLNIK (Number: 7650),
Golnik 36, SI 4204 Golnik 4204, Slovenia

S. Popat

sanjay.popat@rmh.nhs.uk

ROYAL MARSDEN HOSPITAL - CHELSEA, LONDON (Number: 613)
Fulham Road 203 SW3 6JJ London, United Kingdom

P J Woll

p.j-woll@sheffield.ac.uk

University of Sheffield, (Number: 609)

Whitham Road, S10 2SJ Sheffield, United Kingdom

V. Surmont

veerle.surmont@uzgent.be

UNIVERSITAIR ZIEKENHUIS GENT (Number: 104)
De Pintelaan 185, BE 9000 Gent 9000, Belgium

V. Georgoulias

georgsec@med.uoc.gr

UNIVERSITY GENERAL HOSPITAL HERAKLION (Number: 3610)
Stavrak A-Voutes P.O. Box 1352, GR 71110 Heraklion 71110, Greece

A. Montes
ana.montes@gstt.nhs.uk


mailto:Baktiar.hasan@eortc.be
mailto:Baktiar.hasan@eortc.be

GUY'S AND ST THOMAS' NHS - GUY'S HOSPITAL (Number: 625)
Great Maze Pond, SE1 9RT London, United Kingdom

F. Blackhall

Fiona.Blackhall@christie.nhs.uk

THE CHRISTIE NHS FOUNDATION TRUST (Number: 610)
Wilmslow Road, M20 4BX Manchester, United Kingdom

I. Hennig

ivo.hennig@nuh.nhs.uk

NOTTINGHAM UNIVERSITY HOSPITALS NHS TRUST - CITY HOSPITAL
(Number: 6998)

Hucknall Road, NG5 1PB Nottingham, United Kingdom

G. Schmid-Bindert

gerald.schmid-bindert@umm.de
UNIVERSITAETSMEDIZIN MANNHEIM (Number: 527)
Theodor-Kutzer-Ufer 1 — 3, 68167 Mannheim, Germany

P. Baas

p-baas@nki.nl

THE NETHERLANDS CANCER INSTITUTE-ANTONI VAN
LEEUWENHOEKZIEKENHUIS (Number: 301)

Plesmanlaan 121, 1066 CX Amsterdam, The Netherlands



Introduction

Of the 410,000 cases of lung cancer diagnosed in Europe each year, 70% will have died
by the end of the first year. Worldwide, lung cancer accounts for an annual 1.8&2 milli

cases and 1.6 million deaths [1].

Changes in treatment have occurred during the last 10 years due largely to discoveries in
cancer biology, which have resulted in targeted treatment options for around 20% of
advanced NSCLC patients at some point during their disease. The way we develop drugs
and conduct clinical trials has also changédals for molecularly unselected patients
need a timely interim analysis with stringent stopping rules to redecexgposure of

patients to ineffective agents.
Maintenance Chemotherapy

The standard approach for chemotherapy in advanced NSCLC has been to administer up
to 6 cycles of a platinurbased doublet and then stop [2]. Recent studies, however, have
demonstrated that maintenance therapy with docetaxel, pemetrexed, erlotinib wibgefiti

can prolong remission (PFS), but with little Overall Survival (OS) benefit.

Anti angiogenic agents dioave activity in NSCLC, specifically antibodies to vascular
endothelial growth factor (VEGFBevacuzimab and ramicurimab have both shown

benefit in combination with chemotherapy [B,4

Pazopanib is an oral multi targeted tyrosine kinase inhibitor, targeting VEG#aece

1, -2, and -3, platelet-derived growth factor (PDGF) receptand 8, stem cell factor
receptor (CD-117 or c-Kit ligand) and fibroblast growth factor (FGR) receptors -1 and -3
Pazopanib monotherapy active in early stage NSCLC as pre-surgical treatment. Thirty
patients (86%) achieved a reduction in tumour volume after a short course of pazopanib
treatment [5]. However a randomised trial with compliance to the treatnggntere as

primary outcome tested the use of pazopanib 800mg per day or placebo in patients with



stage | resected NSCLC. The study closed prematurely because of toxicity and slow

recruitment [§.

The present study was designed to evaluate pazopanib as switch maintenance therapy
after standard first-line chemotherapy for advanced NSCLC. Stringent criteran for
interim analysis were applied as only a large benefit was considered to be clinically

useful.

Patients and M ethods

This was a randomized double blind phase Il study of maintenance oral pazopanib
versus placebo in patients who had received at least 4 cycles of first line platinum-based

chemotherapy for advanced NSCLC [Figure 1]

The main eligibility criteria included patients8 years or older with a life expectancy of

12 weeks or more; WHO PS 0-2, with no more than 15% of patieRS @f and less

than 15% of patients > 70 years and PS 0-1. Patients had to have ngnbsdih stage

IB- IV (TNM version VII) or recurrent NSCLC (after surgery or radical radiotherapy)
pathologically confirmed. All histologal subtypes were eligible. In case of adjuvant
chemotherapy after previous surgery, time interval from start of previous érgatm
induction chemotherapy for metastatic disease was 6 months. If previous palliative
radiotherapy was administered, this had to be completed at least 2 weeks before study
enrolment. Previous radical radiotherapy was permitted if there was an inteavdeasdt

6 months from the start of the radiotherapy to the start of induction chemottierapy
metastatic disease. EGFR wild type or unknown were eligible (known EGFR mutations

were not eligible). Non measurable disease was allowed in this maintenance study.



No prior TKI or prior bevacizumab/cetuximab was allowed with the induction
chemotherapy. The most commonly used platinum based chemotherapy regimens were
allowed and patients were allowed to continpeo 6 cycles as per local policy.

Patients must have not progressed during induction chemotherapy: for patients without

measurable disease, no symptomatic/clinical progression was allowed.

Patients were stratified according to histology squamous versus nonsguamous,
performance status 0-1 versus 2 and response to induction chemotherapgrtial

response versus stable disease.

Patients had to start study treatment within 6 weeks of comgletiemotherapy. The
starting dose was 600mg orally per day increasing after 2 weeks to 800mggaitetblar
list of prohibited medication was included in the protocol in view of the potentigl dru

interaction with CYP3A4 substrates and pazopanib.

Statistics

The primary endpoint was overall survival. Secondary endpoints included PFS and

toxicity.

In the control arma medianOS of 9.7 months was assumed.[Tp detect an hazard ratio
(HR) = 0.764 with 85% power using a one-sided 0.025 alpha level test and taking into
accountaninterim analysis (IA) for futility based on PFS [8,9], a total of 498daaas
required. With an accrual rate of 12.5 patients randomized per month, and taking into
account patients who were lost to follow upwias planned to accrue 600 patients in

total.



The trial was activated in July 2011 and at the beginning of 2013 the manufadturer
pazopanib informed the EORTC of their concerns about the safety and efficacy of
pazopanib in lung cancer patients and noted the poor compliance in the adjuvant study
and awaited results of their randomized study of the value of pazopanib when added to
erlotinib in the secondline unselected setting [6, 10]. In light of the newly amergi
information, the EORTC LCG was concerned about exposing patients to an inefficacious
treatment. In consultation with the IDMC, it was agreed to undertake an early interim
analysis for futility after63 PFS events were observed with a one-sided futility alpha =
0.01 to deteca HR = 0.35. The interim analysis was powered at 84% and the overall
power for the study was 71.484d Carroll’s approach [11] was used to take into account

the loss of power due to discreteness of the time windows used in the evaluation.

In October 2013 the EORTC IDMC thus concluded that the trial might be stopped and

uponupdating the analysis, results could be published.

In this article, unless stated otherwise, reported confidence intervals (Cls) -wieled2

95% Cls. The log-rank tests for the OS and PFS were adjusted by the stratification factors
(histology and response to induction chemotherapy) used in the randomizationuPS stat
(0/1 vs. 2) was not used due to homogeneityy 2 patients were recorded to be PS = 2

(Table 1).

Toxicity and treatment information were reported on 100 patients who started treatment
(per protocol population), including patients subsequently found ineligibleaEjfiwas
reported on all 102 randomized patients based on intent to treatment (ITT population).

Details can be found in the general outline and CONSORT diagram (Fig. 1)



Results
Patient characteristics

Between July 2011 and October 2013, 102 patients were randomiz8ctémtres in 6

countries. Their characteristics are shown in Table 1.

A median of 4 (range 4-6) cycles of inductiohemotherapy were given. The median
time from the start of chemotherapy to randomization was 15.8 (11.4-30.1) weeks in the
placebo arm and 15.1 (11.4-30.1) weeks in the pazopanib arm (TaBle&)alyses on

the primary and secondary endpoints were done from the date of randomisation.

The number of patients with medically controlled hypertension at baseline was similar in
the two groups. One patiemt the placebo arm gave a history of deep venous thrombosis
within the previous 6 months. Only 4 patients had brain metastases at presentation, 2
patients had documented endobronchial lesions, not in major bronchi and 3 patients had

tumour close to vessels.

Overall and progression-free survival

The median follow-up time with respect to the OS was similar in both dr28 onths

in the placebo and 13.4 months in the pazopanib). A total of 47 deaths had been
observed, primarily caused by disease progression (85% in placebo and 80% in
pazopanib arm)The medianOS was 17.4 Cl: 8.9, NR [not reached]) months in
pazopanib and 12.3 (Cl: 10.3, 16.6) months in placebo arm. The adjusted p-value based
onthe Wald test to test the difference in OS between the two arms was 0.257. The hazard
ratio for the OS in pazopanib relative to the placebo arm was 0.72 (Cl: 0.40+1.28)

favour of pazopanib. These p-value and HR estimates were confirmed by another



sensitivity method, namely logrank test without adjustment where p-value =dnhas2
HR of 0.71 (CI: 0.40-1.27) were observed. Kaplan Meier curves for OS were shown in

Figure 2.

Of 102 randomized patients, there were 85 observed events (PD or death). The median
PFSwas 4.3 (Cl: 3.0-7.4) months in pazopanib and 3.2 (Cl: 2.1-5.1) months in placebo
arm. The adjusted p-value based on Wald test to test the difference in PFS between the
two arms was 0.068. The hazard ratio for the PFS in pazopanib relative to the placebo
arm was 0.67 (Cl: 0.43-1.03) in favour of pazopanib. Again these p-value and HR
estimates were confirmed by the logrank test without adjustment where p-valueg= 0.06
anda HR of 0.67 (Cl: 0.44-1.03) were observed. Kaplan Meier curves for PFS were

shown in Figure 3.

Sub-group analyses according to stratification and other important factors show similar
results as the in overall populatioMedian OS in male patients was not reached on
pazopanib and was 12.3 months in placebo aiR and-p-valuof 0.41 (Cl: 0.15-1.11)

andp-value 0f0.071 in favour of pazopanib.

Duration of treatment and toxicity

Of the 102 randomized patients, 100 started study treatment (at least one dose of the
study drug(s)). Two patients did not start study treatment because they had been unable to
discontinue drugs with potential CYP3A4 substrate interaction. Ninety-five patients had

stopped study treatment at the time of this analysis while 5 were still taking it.

The median duration of treatment was 14 (Cl: 6.43-14.86) weeks in the placebo arm and

14 (Cl: 8.8625) weeks in the pazopanib arm (Figure 2RIl patients received the

10



planned daily dose of 600 mg for the first 2 wedkst-Only 50% of patients in the

pazopanib arm received a full dose of 800 mg/day afteyk 2 compared teweelésras

opposed-1B8% on placehdThe lower received dose in the pazopanib arm was due to{ Comment [U3]: What resons were given}
for this?

either no dose escalation to 800 mg/day or treatment interruptions maiidytat to [“mme"t s Elb Bl e i }

tolerated...

nonhematological toxicity.The most common toxicity was hypertension, which differed
between placebo and pazopanib in the frequency of grade 3 hypertension. Other toxicities
associated with pazopanib were diarrhoea and anorexia. Nausea, vomiting and fatigue

were prevalent in both groups.

The|main adverse events noted with pazopanib were grade 3-4 haematologiits toxic [f;??;':tc;gufl Pl e_}

. . . . Comment [U6]: Put the commonest first
neutropenia (8% in the pazopanib arm versus 0% in the placebo arm), gdade 3 - hypertension

hypertension (38% versus 8%) and laboratory abnormalities - grade 3-4 elevated SGPT
(6% versus 0%), see Table 4. Most patients went on to receive further antitumor therapy

after stopping study therapy, over 66% of patients in both arms (Table 5).

Discussion

Here we report the results of a double blind randomized phase Ill maintenance study of
pazopanib versus placebo patients with advanced NSCLC after achieving disease
control following 4-6 cycles of induction chemotherapy. One hundred and two patients

with-NSCLCwere randomized. This study was clogedmaturely becaus#due-tolack

of a-streng-signal-aneaningful clinical activity.

In this population of advanced NSCLC, most patients had adenocarcinowladyist
were of good performance status and had receivesthr4 eodrses cyclesf induction
chemotherapy. Pemetrexed with carboplatin or cisplatin were the most frequently used

induction combination chemotherapies.

11



There was no difference in outcome for OS or PFS in the whole populdtiatients as

well as in the subgroups according to gender, smoking status, histology, response to
induction chemotherapy. We confieaithat stable disease (SD) after chemotherapy was

as meaningful as a PR for overall outcome, as has been shown in other maintenance
studies 12,13,14]. No analysis can be made on a comparison between 4 aadrées

cycles of induction chemotherapgs most patients received onlydursescycles The

results with pazopanib in squamous histology compared to non-squamous (median
PFS=3.29 versus 4.83 months) are in line with the nintedanib data [15] with a greater

effect from in the non-squamous group

The commonest toxicity with this class of drugs was hypertension, which only differed

between placebo and pazopanib in the frequency of grade 3 hypertension. Overall

discussion of G1-2 toxicity — did fatigue,
nausea, etc impact on the patient
experience?

pazopanib patients did haﬁle more toxi¢ity but most of it would have been acceptablj Comment [U7]: I didn’t sce any

increased activity had been seen. On the other hand, the discontinuation rate du

what were the reasons for treatment
discontinuation?

adverse events was higher in the pazopanib arnfieavet patients reccieved the planned

Comment [U8]: I don’t have the tables —

dos escalationdese-density-was-lovirrthe pazopanib compared to the placebo arm.

These factors might contribute to the lack of efficacy observed in this trial.

Stopping a trial early is a difficult decision. If there was to be a pazopanib, éffeotild
be small and probably not of clinical relevancelowever, there is still an important
guestion of clinical relevance of a small but statistically significant benefits observed i

prospective clinical trials enrolling hundreds of patients with advanced cancer.
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In summary, pazopanib as a maintenance therapy in patients with advanced WHCLC
not be explored further without biomarker subgroup selection. An interim analysis is

essential in the design of trials in large unselected patient populations.

References

1. Ferlay J, Soerjomataram I, Dikshit R, Eser S, et al. Cancer incidence awadlitynor
worldwide: Sources, methods and major patterns in GLOBOCAN 2012. Int J Cancer.
2014 Sep 13. [Epub ahead of print]

2. Rossi A, Chiodini P, Sun JM, O’Brien ME, et al. Six versus fewer planned cycles of
first-line platinum-based chemotherapy for non-small-cell lung cancer: a sy&tem
review and meta-analysis of individual patient data. Lancet Oncol 2014; 15(1)62254-

3. Sandler A, Gray R, Perry MC, et al. Paclébgarboplatin alone or with bevacizumab

for non-small-cell lung cancer. N Engl J Med 2006; 355:25@2-

4. Garon EB, Ciuleanu TE, Arrieta O, et al. Ramucirumab plus docetaxel versus placebo
plus docetaxel for second-line treatment of stage IV non-sdhllung cancer after
disease progression on platinum-based therapy (REVEL): a multicentre, double-blind,
randomised phase 3 trial. Lancet. 2014; 384(9944)7%5-

5. Altorki N, Lane ME, Bauer T, et 4l. Phase Il pradfeoncept study of pazopan

b

monotherapy in treatment-naive patients with stage I/l resectable non-smallrggl |

cancer. J Clin Oncol. 2010; 28(19):3131-

6. Besse B, Maziéres J, Pignon JP, et al. Adjuvant pazopanib or placebo in resected stage
| NSCLC patients: results of the NSCLC adjuvant randomized phase Il trial (IFCT0703)
from the French collaborative IntergraupThorac Oncol 2013; 8(Supp):3245

7. Panos M, Dakhil S, Lyss A , et al. Phase III Study of Immediate Compared With Delayed

Docetaxel After Front-Line Therapy With Gemcitabine Plus Carboplatin in Advanced Non—
Small-Cell Lung Cancer. J Clin Oncol. 2009; 27(4), 591-8

8. Goldman B, LeBlanc M, Crowley J. Interim futility analysis with intermediate
endpoints. Clinical Trials 2008; 5: 122

9. Hunsberger S, Zhao Y, Simon R. A Comparison of Phase Il Study Strategies. Clin
Cancer Res. 2009; 15(19):5950-5

13


http://www.ncbi.nlm.nih.gov/pubmed/20516450
http://www.ncbi.nlm.nih.gov/pubmed/20516450
http://www.ncbi.nlm.nih.gov/pubmed/20516450

10. Randomized, Double-Blind Trial of Erlotinib/Pazopanib or Erlotinib/Placebo in
Patients With Previously Treated Advanced Non-Small-Cell Lung Cancer
(NCT0102759E1) https://cIinicaItriaIs.ng

11 Carroll KJ.Analysis of progression-free survival in oncology trials: Some carmnmmo

statistical issues. Pharmaceut. Statist. 2007 -89

12. Ciuleanu T, Brodowicz T, Zielinski C, et al. Maintenance pemetrexed plus best
supportive care versus placebo plus best supportive care for non-small-cell lung cancer: a
randomised, double-blind, phase 3 study. Lancet 2009; 374:4@32

13. Paz-Ares L, De Marinis F, Dediu M, et al. Maintenance therapy with pemetrexed plus
best supportive care versus placebo plus best supportive care after induction thérapy wit
pemetrexed plus cisplatin for advanced non-squamous non-small-cell lung cancer
(PARAMOUNT): a double-blind, phase 3, randomized controlled trial. Lancet Oncol 2012;
13:247-55.

14. Cappuzzo F, Ciuleanu T, Stelmakh L, et al. Erlotinib as maintenance treatment in
advanced non-small cell lung cancer; a multicenter, randomized, placebo controlled phase III

study. Lancet Oncol 2010; 11:521-9.

15. Reck M, Kaiser R, Mellemgaard A, et al.|Docetaxel plus nintedanib versus docetaxel plus

placebo in patients with previously treated non-small-cell lung cancer (LUME-Lung 1): a

phase 3, double-blind, randomised controlled trial.[Lancet Oncol. 2014; 15(2):143-55

14


https://clinicaltrials.gov/
http://www.ncbi.nlm.nih.gov/pubmed/24411639
http://www.ncbi.nlm.nih.gov/pubmed/24411639
http://www.ncbi.nlm.nih.gov/pubmed/24411639

