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Objective
• To demonstrate consistency of the primary endpoint of the phase 3 

POLO trial with post hoc analyses of progression-free survival 
(PFS) for patient subgroups, accounting for baseline factors and 
covariates, and assessing potential sources of bias in the analyses.

Conclusions
• All additional subgroup, sensitivity and multivariate analyses 

demonstrated a reduced risk of disease progression with maintenance 
olaparib versus placebo consistent with the primary endpoint.

• Maintenance olaparib provided a consistent, significant PFS benefit 
versus placebo in patients with metastatic pancreatic cancer (mPaC) 
and germline BRCA1 and/or BRCA2 mutations (gBRCAm) who had 
not progressed on platinum-based chemotherapy, irrespective of 
clinical factors, geographical location or other baseline factors.

• There was no evidence of common types of study design bias on the 
primary PFS endpoint.
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Introduction

• The POLO trial is the only phase 3 trial to evaluate 
maintenance therapy with a poly (ADP-ribose) polymerase 
inhibitor – olaparib – in patients with mPaC.1

• POLO demonstrated that patients with mPaC and gBRCAm 
had significantly longer PFS (primary endpoint) with 
maintenance olaparib treatment than with placebo.1

• One aim of maintenance treatment in mPaC is to extend PFS 
regardless of patient demographic or history.

– Indeed, pre-specified subgroup analyses within the 
phase 3 POLO trial demonstrated consistency with the 
primary result.1

• Here, we report post hoc subgroup analyses aimed to further 
demonstrate consistency of the primary PFS endpoint with 
PFS of patient subgroups, multivariate analyses accounting for 
baseline factors and sensitivity analyses assessing potential 
sources of bias in the primary analysis.

Results and interpretation

• Primary endpoint of POLO (based on the full analysis set first 
reported in Golan T et al. 2019)1 demonstrated that patients 
with mPaC and gBRCAm significantly reduced risk (–47%) of 
disease progression with maintenance olaparib treatment than 
with placebo.1

– Hazard ratio, 0.53; (95% confidence interval: 0.35, 0.82; 
p = 0.004).

• All post hoc subgroup analyses demonstrated a benefit of 
olaparib treatment versus placebo that was broadly consistent 
with the primary endpoint (Figure 2).

• Multivariate and sensitivity analyses demonstrated a trend 
towards reduced risk of progression with olaparib than with 
placebo, consistent with the primary endpoint (Figure 2).

• This shows that the primary analysis was not  
confounded by an imbalance of baseline factors between 
treatment arms (multivariate) and no bias of either form is 
present for the primary analysis (sensitivity).
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Figure 1. Study design of the phase 3 POLO trial

First patient randomized, 29 January 2015; last patient randomized, 6 January 2019. 
Primary PFS analysis conducted after 104 events. OS analysis planned at 106 events.
b.i.d., twice daily; OS, overall survival; PBC, platinum-based chemotherapy; PFS, progression-free survival.

aStepwise selection from the following 13 baseline factors in addition to treatment group: first-line chemotherapy (FOLFIRINOX, gemcitabine/cisplatin, other); type of chemotherapy (doublets, triplets, other); time on first-line 
chemotherapy (≤ 6 months, > 6 months); best response to first-line chemotherapy (CR/PR, SD); disease status (non-measurable or NED, measurable); biliary stent (present, absent); BRCA mutation status (BRCA1, BRCA2 or both); 
age at randomization (< 65 years, ≥ 65 years); race (white, other); sex (male, female); ECOG PS (0, 1); previous primary malignancies (yes, no); site of metastasis prior to chemotherapy (liver, other).
bCox model including the following seven baseline factors in addition to treatment group: best response to first-line treatment (CR/PR vs SD); time on first-line treatment (≤ 6 months, > 6 months); age group (< 65 years, ≥ 65 years), 
ECOG PS (0, 1); previous first-line chemotherapy (FOLFIRINOX, gemcitabine/cisplatin, other); type of previous chemotherapy (doublets, triplets, other); site of metastases prior to chemotherapy (liver, other).
cCox model including the following four baseline factors in addition to treatment group: type of previous chemotherapy (FOLFIRINOX, gemcitabine/cisplatin, other); best response to first-line treatment (CR/PR vs SD); duration of 
first-line PBC (days); length of time between end of first-line PBC and start of study treatment (days).
dCox model including the following four baseline factors in addition to treatment group: type of previous chemotherapy (FOLFIRINOX, gemcitabine/cisplatin, other); best response to first-line treatment (CR/PR vs SD); duration of 
first-line chemotherapy (days); length of time between end of first-line chemotherapy and start of study treatment (days).
Subgroups with fewer than five events in either treatment group have not been plotted. Analyses in italics have been previously reported: the five gBRCAm type subgroups were reported at ASCO20 Virtual;2 the multivariate analysis 
for baseline covariates and sensitivity analyses for ascertainment bias and attrition bias were reported in the primary manuscript or associated supplementary materials.1 Circle size represents proportion of total events.
ASCO, American Society of Clinical Oncology; CI, confidence interval; CR/PR, complete response/partial response; ECOG PS, Eastern Cooperative Oncology Group performance status; FOLFIRINOX, oxaliplatin, irinotecan, folinic 
acid and fluorouracil; gBRCAm, germline BRCA1 and/or BRCA2 mutation; NED, no evidence of disease; PBC, platinum-based chemotherapy; SD, stable disease.

Figure 2. Progression-free survival by subgroup, multivariate and sensitivity analyses (full analysis set)

Methods

• POLO was a randomized, double-blind, placebo-controlled, 
phase 3 trial (NCT02184195) conducted at 119 sites in 
12 countries.

• Eligible patients were adults with a deleterious or suspected 
deleterious gBRCAm and mPaC adenocarcinoma, without 
disease progression during at least 16 weeks of first-line 
platinum-based chemotherapy.

• Patients (N = 154) were randomized 3:2 to receive 
maintenance olaparib 300 mg twice daily (tablet; n = 92) or 
placebo (n = 62; Figure 1).

• The primary endpoint, PFS, was assessed in the randomized 
population by blinded independent central review (modified 
Response Evaluation Criteria in Solid Tumors [RECIST] v1.1) 
and log-rank test, and per subgroup analysis using Cox 
proportional hazards model. No multiplicity adjustments 
are included.

• For further information on the methodology, please see the 
supplementary materials accessible via the QR code on the 
bottom left of this poster.
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Supplementary information: Methods 

• Post hoc subgroup analyses were run for patients based on the following groupings:  

o Eastern Cooperative Oncology Group performance status (ECOG PS)  

at baseline (normal or restricted) 

o dose interruptions/reductions (yes or no) 

o previous primary malignancy (yes or no) 

o site of metastases (liver or other) 

o geographic location (Europe or rest of world)  

o geographic location (USA or rest of world)  

o gBRCAm type (large rearrangement, splice site, nonsense, missense, 

inframe insertion or deletion, new BRCA mutation or known BRCA mutation). 

 Progression-free survival (PFS) for patients with a deleterious, 

frameshift, non-founder or founder gBRCAm have been reported 

previously.1 

• Pre-specified subgroup analyses have been reported previously.2 

• Post hoc sensitivity analyses were performed to assess the potential impact of 

evaluation time (scan frequency) and deviation (protocol deviation) bias on the PFS 

primary endpoint. 

o Evaluation time bias, the possibility that the PFS effect is partly an artefact of 

one arm being assessed more frequently, was assessed using the midpoint 

between the time of progression and the previous evaluable modified 

Response Evaluation Criteria in Solid Tumors (RECIST) v1.1 assessment to 

derive PFS time for patients with RECIST progression events. 

  



o Deviation bias, the possibility that the PFS effect is partly an artefact of 

patients having protocol deviations that may affect efficacy of olaparib, was 

assessed by removing any patient from the PFS analysis who had had at 

least one important protocol deviation. 

o Prespecified analyses for ascertainment (investigator assessment) and 

attrition bias on the primary endpoint were assessed and reported in the 

primary publication and supplementary information and are reported here for 

completeness.2 

• Multivariate analyses were performed to assess the potential confounding impact of 

baseline factors and other covariates on the treatment effect.  

o PFS adjusted for 13 baseline factors, first-line platinum-based chemotherapy 

covariates and first-line chemotherapy covariates are reported here. 

o PFS adjusted for baseline covariates was reported in the supplementary 

information of the primary manuscript and is reported here for completeness.2 

Supplementary information: Results 

• Five subgroups reported fewer than five events in either treatment group and were 

excluded from the analyses: large rearrangement, splice site, nonsense, missense 

and new BRCA mutation. 

 

References 

1. Golan T et al. J Clin Oncol 2020;38 (suppl):abstract 4621. 

2. Golan T et al. N Engl J Med 2019;381:317–27. 



In patients with a
germline BRCA mutation and 

metastatic pancreatic 
cancer, maintenance olaparib 
provided a significant benefit 

to progression-free
survival compared

with placebo
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A placebo-controlled phase 3 study of the PARP inhibitor olaparib 
Provides evidence for use of olaparib as a maintenance therapy in patients with
germline BRCA-mutated metastatic pancreatic cancer whose disease had not
progressed during first-line platinum-based chemotherapy

The median progression-free 
survival was significantly longer in 
patients treated with olaparib than 
those receiving placebo1

� Olaparib preserved health-related
 quality of life1

� No clinically meaningful changes
 from baseline were observed
 within or between groups1

� Adverse events were in line with
 the known profile for olaparib1

� The most common adverse
 events included fatigue and
 asthenia (weakness), nausea,
 and anaemia1

Patients (N=154) were randomized
3:2 to olaparib 300 mg (n=92) or 

placebo (n=62)

Metastatic pancreatic cancer with
a germline mutation of BRCA1

and/or BRCA2

At least 16 weeks of continuous
first-line platinum-based chemotherapy

with no evidence of disease progression

Conducted at 119 sites in 12 countries

Maintenance olaparib provided significant 
progression-free survival benefit to patients with 
BRCA-mutated metastatic pancreatic cancer1

Maintenance olaparib 
provided a consistent, 
significant benefit to 
progression-free survival 
versus placebo, irrespective 
of whether patients were 
grouped by:

Maintenance olaparib for germline BRCA-mutated
metastatic pancreatic cancer: phase 3 POLO trial

What was the 
study design?

What was the 
effect on 

progression-free 
survival?

What was the 
impact on 

health-related 
quality of life?

Progression-free survival
Overall survival
Objective response rate
Duration of response
Health-related quality of life
Adverse events

Key endpoints

What was the 
effect across 
subgroups?

Olaparib was well tolerated 

1. Golan T et al. N Engl J Med 2019;381:317–27. This summary is based on Golan T et al. 20191 and a poster accepted for presentation at ESMO 2020
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Study number: NCT02184195

What were 
common adverse 

events?

Clinical factors� Liver metastasis� Previous primary malignancy� Dose interruptions� Germline BRCA  mutation type� Eastern Cooperative Oncology Group (ECOG)  performance status at baseline
Geographic location� Europe
� USA
� Rest of world
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