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Conclusions and  
key messages

• These post hoc analyses demonstrate that olaparib 
provides patient-centered benefits in patients with a 
gBRCAm and mPaC and support the significant PFS 
benefit of olaparib observed in the POLO trial.

• RM-PFS, QA-PFS and TWiST, measured post hoc, 
were significantly longer with maintenance olaparib 
than with placebo. These results are consistent 
with the prespecified primary PFS analysis of the 
POLO trial.

• The TWiST results indicate that the PFS benefit 
observed with olaparib persists even when toxicities 
are considered.

Figure 1. Definitions and equations for RM-PFS, QA-PFS and TWiST.

QA-PFS = ×EQ-5D-5La RM-PFS

= Area under Kaplan–Meier PFS curve between randomization and 29.8 months 
after randomization (maximum follow-up for the placebo arm in POLO)RM-PFS

TWiST = –RM-PFS TOX

RM-PFSb

TOX TWiST
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Results (continued)

TWiST analyses
• By subtracting mean time with toxicities (TOX) from RM-PFS, the following observations were made.

– The primary TWiST analysis (AEs graded at least 2; nausea, vomiting or fatigue) demonstrated a 
significant benefit with olaparib (10.7 months) versus placebo (6.9 months; p = 0.04) (Figure 3). 

– The sensitivity analysis (AEs as above, plus abdominal pain, diarrhea, decreased appetite or 
constipation) revealed a trend toward benefit with olaparib (10.2 months) versus placebo (6.8 months; 
p = 0.06) (Figure 3).

– When all AEs graded at least 2 were included, there was a trend toward benefit with olaparib 
(7.5 months) versus placebo (5.8 months; p = 0.25).  

– When all AEs graded at least 3 were included, there was a significant benefit with olaparib (10.9 months) 
versus placebo (6.6 months; p = 0.02).
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Figure 2. Kaplan–Meier survival curves for PFS (primary endpoint in POLO), which were used to calculate  
RM-PFS, and survival curves for QA-PFS.

Figure 3. Kaplan–Meier survival curves partitioned to show TWiST and TOX. 
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Introduction
• In the phase 3 POLO trial, maintenance olaparib significantly prolonged progression-free survival (PFS; 

primary endpoint) versus placebo in patients with a germline BRCA1 and/or BRCA2 mutation (gBRCAm) 
and metastatic pancreatic cancer (mPaC; median 7.4 months vs 3.8 months).1

• The aim of maintenance treatment in mPaC is to extend PFS and survival without compromising 
health-related quality of life (HRQoL) due to adverse events. 

• This post hoc analysis of POLO assessed the following patient-centered outcomes: 
– quality-adjusted PFS (QA-PFS)
– duration of time without symptoms of disease progression or toxicities (TWiST) 

• QA-PFS and TWiST were both calculated based on restricted mean (RM)-PFS, a measure of average 
PFS from randomization to a specified time point.

Methods

Study design and participants
• POLO was a multicenter, randomized, double-blind, placebo-controlled trial (NCT02184195) in adults 

with metastatic pancreatic adenocarcinoma and a gBRCAm, 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) 
or placebo.

Outcomes and analyses
• All post hoc analyses (RM-PFS, QA-PFS and TWiST) were performed in the intention-to-treat population 

(all randomized patients).
• RM-PFS, QA-PFS and TWiST were calculated as shown in Figure 1, between randomization and 

29.8 months after randomization (maximum follow-up for the placebo arm in POLO).
• In the QA-PFS analysis, EQ-5D-5L single-index utility scores were from the pre-progression state 

(randomization to disease progression).
• Four TWiST analyses were conducted. 

– Two analyses were based on commonly occurring adverse events (AEs) graded at least 2, which were 
chosen based on their prevalence and clinical relevance, including their likely impact on HRQoL.1,2

– Two analyses included all AEs graded at least 2 or at least 3.
• p values (< 0.05 denoting significance) and 95% confidence intervals were calculated using the 

bootstrap method.
• Patient characteristics, which were well balanced between the groups, and prespecified outcomes have 

previously been reported.1
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aEQ-5D-5L single-index utility scores were from the pre-progression state (randomization to disease progression). bRM-PFS is comprised of periods of TWiST and 
TOX. TWiST and TOX durations in this figure are illustrative and not based on POLO trial data.
PFS, progression-free survival; QA-PFS quality-adjusted progression-free survival; RM-PFS, restricted mean progression-free survival; TOX, time with toxicities; 
TWiST, time without symptoms of disease progression or toxicities.

aEQ-5D-5L single-index utility scores were from the pre-progression state (randomization to disease progression). A UK value set (scores ranging from −0.594 to 
1.0) was applied to calculate EQ-5D-5L single-index utility scores; higher scores indicate better health status. The EQ-5D-5L single-index utility score in the UK 
general population is 0.85–0.86.3 bRM-PFS was calculated by estimating the area under the Kaplan–Meier PFS curve between randomization and 29.8 months after 
randomization (maximum follow-up for the placebo arm in POLO).
CI, confidence interval; PFS, progression-free survival; QA-PFS, quality-adjusted progression-free survival; RM-PFS, restricted mean progression-free survival; 
SE, standard error.

aToxicities comprised of grade ≥ 2 nausea, vomiting or fatigue. bToxicities as for the primary analysis, plus abdominal pain, diarrhea, decreased appetite or constipation.
CI, confidence interval; RM-PFS, restricted mean progression-free survival; TOX, time with toxicities; TWiST, time without symptoms of disease progression or toxicities.

Olaparib Placebo

Mean QA-PFS 9.2 5.6

Difference (95% CI) 3.5 (0.6, 6.2)

p value 0.02

Mean EQ-5D-5La 0.78 0.81

Difference (95% CI) –0.03 (–0.08, 0.02)

p value 0.28

RM-PFSb 11.8 7.0

Difference (95% CI) 4.8 (1.2, 8.3)

p value 0.01

Primary analysis Difference (95% CI),  
p value

Sensitivity analysis Difference (95% CI),  
p valueOlaparib Placebo Olaparib Placebo

Mean TWiST 10.7 6.9 3.8 (0.2, 7.4), 0.04 10.2 6.8 3.4 (–0.2, 6.9), 0.06

Mean TOX 1.1 0.1 1.0 (0.2, 1.7), 0.01 1.6 0.2 1.4 (0.4, 2.4), 0.01

RM-PFS 11.8 7.0 4.8 (1.2, 8.3), 0.01 11.8 7.0 4.8 (1.3, 8.3), 0.01
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QA-PFS = ×EQ-5D-5La RM-PFSb

Results

RM-PFS and QA-PFS analyses
• RM-PFS was significantly longer with olaparib (11.8 months) versus placebo (7.0 months), a between-

treatment difference of 4.8 months (p < 0.01) from randomization to 29.8 months after randomization.
• No significant or meaningful differences in mean EQ-5D-5L single-index utility score were observed with 

olaparib (0.78) versus placebo (0.81; p = 0.28).
• Based on multiplying the mean utility score and RM-PFS, mean QA-PFS was significantly longer with 

olaparib (9.2 months) versus placebo (5.6 months; p = 0.02) (Figure 2).


