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Introduction

The post-operative management of stage 2 colon cancer (CC) patients remains controversial™ 2. Traditional clinico-
pathological prognostic markers define a group of high-risk patients who may benefit from adjuvant chemotherapy®
>. Recently gene expression signatures such as Oncotype DX Colon Cancer®, detection of circulating cell-free tumour
DNA” 8 and assessment of intratumoural immune infiltrate® '° have all been associated with risk of recurrence. CDX2

expression is the oneimarker that appears to predict benefit from adjuvant chemotherapy™'.

Recently, there has been increased interest in examining the role of adjuvant aspirin therapy in early stage colorectal
cancer (CRC) > *wAspirin reduces the risk of CRC in Lynch syndrome patients and is now considered a standard

15-17

primary chemoprevention in this population™’. For non-Lynch syndrome patients, several retrospective studies

1820 although this benefit may be limited to CRC

have suggested that regular aspirin use improves survival in CRC
patients harbouring PIK3CA mutations (PIK3CAm). Liao and colleagues reported that regular aspirin use resulted in
superior cancer-specific and overall survival (OS) in CRC patients with PIK3CAm, but not PIK3CA wildtype (PIK3CAwt)
tumours®. This survival benefit was reproduced by Domingo and colleagues, who conducted a post-hoc analysis of
the VICTOR trial (a.large randomised phase Ill clinical trial comparing adjuvant rofecoxib versus placebo in stage 2
and 3 CC); their study demonstrated regular aspirin use was associated with improved recurrence free survival (RFS)
in patients with.RIK3CAm stage 2 or 3 CC, but not PIK3CAwt patients®*. Other studies, using real world populations,
have not been able to reproduce these data: both our group and a study by Reimers and colleagues demonstrated a
trend towards a'survival advantage, but no statistically significant survival benefit for regular aspirin use in PIK3CAm
CRC ****. Further, a recent meta-analysis that included these four studies found aspirin use after a diagnosis of
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PIK3CAm CRC reduced total mortality without a significant improvement in cancer specific survival®. The evidence

suggests aspirin may'be useful in the secondary prevention of PIK3CAm CRC but this benefit is yet to be confirmed.
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In cancer research, analyses of real world data provide insights into medication usage and the impact of
interventions on cancer outcomes. This is particularly valuable where randomized controlled trials have not
addressed specific questions or where data from randomized studies are not yet available. While randomized studies
are the ‘gold standard’ for establishing efficacy, they operate in an idealized environment and can only measure
efficacy in selected populations, typically younger and fitter than routine care patients. Consequently, caution must

be exercised when applying results achieved in the context of clinical trials to the general population.

Aspirin is a cheapjrelatively safe and possibly effective adjuvant treatment for stage 2 colon cancer. Our study
examines the impact of regular aspirin use on survival in a real world cohort of stage 2 CC patients; we explore the
effect of aspirin‘useon RFS and OS, in both PIK3CAm and PIK3CAwt subgroups, in order to confirm the role of PIK3CA

mutations as a biomarker for benefit from aspirin use.

Materials and Methods

Patient cohort

Patients were identified using the Australian Comprehensive Cancer Outcomes and Research Database (ACCORD) for
CRC. This multidisciplinary prospective database collects demographic, histopathological and clinical data on
patients at participating sites. All patients who underwent surgical resection for stage 2 CC between 1 January 2000
and 31 December.2011 were identified. Patients were excluded if they had synchronous tumours or underwent

preoperative chemo-radiotherapy.

Data collection

Clinico-pathological data was extracted from ACCORD and included age, American Society of Anaesthetists (ASA) risk
classification score.(sturrogate measure of fitness), tumour site (right versus left), T-stage, number of lymph nodes
sampled and presence of lymphovascular invasion (LVI). ASA classification assesses the fitness of patients before

surgery, assigning the following scores: 1) Healthy person; 2) Mild systemic disease; 3) Severe systemic disease; 4)
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Severe systemic disease that is a constant threat to life; 5) A moribund person not expected to survive without the

operation; 6) A declared brain-dead person whose organs are being removed for donation.

Chart review was conducted to identify regular aspirin use and Neutrophil-Lymphocyte Ratio (NLR) at diagnosis.
Regular aspirin use was defined as >75mg aspirin daily at time of diagnosis. Data regarding duration of aspirin use
following diagnosis was not collected. Neutrophil and lymphocyte counts were recorded if performed within 30 days
prior to surgery. NLR was calculated as absolute neutrophil count divided by the absolute lymphocyte count, with
“high NLR”, representative of systemic inflammation, defined as a ratio of greater than 5 (as selected by numerous

27,29, 30

other studies®*?).

High NLR is a validated poor prognostic factor in CRC

Tumour analysis

Where available, tumour blocks were retrieved and PIK3CA mutation testing was conducted using next generation
sequencing. A stained section was examined by a pathologist who marked the region of tumour, for macro-
dissection from unstained slides. DNA was extracted and successful DNA extraction was confirmed. Targeted regions
of exons 9 and 20 of the PIK3CA gene were amplified using multiplex PCR. Sequencing of the final library was
performed on an lllumina MiSeq Next Generation Sequencer. Mutations were detected using MiSeq Reporter
Software. The mutation allele fraction was determined by comparing the mutation allele read count with the total
allele read countuln.our laboratory, this assay has a limit of detection of approximately 3% mutation allele fraction. It
is 100% specific for a mutation allele fraction over 5%, and 100% reproducible for a mutation allele fraction between

3% and 5%.

Mismatch repair status (MMR) was assessed as per standard of care and recorded where available.

Statistical analyses
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Descriptive statistics were used to evaluate features observed in patients taking regular aspirin compared with those
who were not. Where appropriate, Fisher’s exact test or Pearson’s Chi Square test were used to determine the
significance of any differences observed. Similar analyses were undertaken when stratifying patients by both PIK3CA

mutation and aspirin use.

Survival data was available through ACCORD. Data cut-off date for follow up was 1-Jan-2015. Patients who had not
developed recurrence or were still alive were censored for recurrence and death respectively. RFS was defined as
time from date of-diagnosis to date of recurrence. OS was defined as time from date of diagnosis to date of death.
Univariate and multivariate survival analyses were conducted using the Cox proportional hazards method. The
multivariate modelfor RFS and OS analyses included factors with p-values <0.5 identified in the univariate analyses.

Median RFS and.OS for regular Aspirin use versus non-use were determined by the Kaplan Meier method.

Statistical software used included GraphPad® Prism 6 (GraphPad Software Inc., La Jolla, CA) and MedCalc 16.2.1

(MedCalc Software, Belgium). This study was approved by the relevant Human Research Ethics Committees.

Results

Clinico-pathological characteristics

We identified 488.patients with stage 2 CC diagnosed between 2000 and 2011. Patient and tumour characteristics
are described in Table 1. Median age was 72 years (range 24.6 — 101.3 years). Regular aspirin use or non-use was
recorded in 393 patients (81%). PIK3CAm were identified in 70 patients (14%). Data was generally complete, except

for ASA score (27% unknown) and MMR status (54% unknown).

Table 1 also outlines'differences between aspirin users and non-users. Aspirin users were significantly older (median

age 76.4 versus 68.3wears, p<0. , had a higher proportion of right sided cancers 6 versus 45%, p=0. ,a
76.4 68.3 0.001), had a high i f right sided (62% 45% 0.005)

higher proportion of patients with ASA score 3-4 (58% versus 31%, p<0.001) and a higher proportion of patients with
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NLR>5 (39% versus 27%, p=0.027). Given these significant differences, we assessed for interaction and determined
that patients with right sided cancers, ASA score 3-4 and NLR>5 were significantly more likely to be older (right sided
cancers: median age 73 versus 69, p=0.0006, ASA score 3-4: median age 75 versus 67, p<0.001, NLR>5: median age

75.9 versus 70.0, p<0.0001).

Supplemental Table 1 outlines the differences between aspirin users and non-users in the PIK3CAm and PIK3CAwt

cohorts. Aspirin users with PIK3CAm were significantly older than aspirin users in the PIK3CAwt subgroup.

Survival analyses

Univariate survivalanalyses determined that aspirin use was not significantly associated with a benefit in RFS or OS

in the PIK3CAm'(Table 2) or the PIK3CAwt cohort (Table 3).

Figure 1 demonstrates a possible trend towards a RFS benefit with aspirin use in the PIK3CAm cohort (HR 0.45, 0.06-
3.70, p=0.42); there were 16 aspirin users with only 1 RFS event, 40 non-users with 7 RFS events and 3 events in 14
patients whose aspirin use was unknown.

Figure 2 demonstrates no significant RFS benefit with aspirin use in the PIK3CAwt cohort (HR 0.77, 0.34-1.73,
p=0.53); there were 66 aspirin users with 7 events and 235 non-users with 36 events. There were 13 events in 69

patients whose aspirin use was unknown.

In the PIK3CAmicohort (Table 2), T4 stage and presence of LVI were significantly associated with poorer RFS, while
increasing age, ASA score 3-4 and NLR>5 were significantly associated with poorer OS. In the larger PIK3CAwt cohort
(Table 3), again T4 stage and presence of LVI were significantly associated with poorer RFS, while in the OS analysis,
increasing age, rightssided primary cancer, aspirin use, T4 stage, ASA score 3-4 and baseline NLR>5 were all
significantly associated with poorer OS. Given the large proportion of missing data MMR was not assessed in these

patient subgroups.
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OS analyses were conducted noting the interaction between aspirin, age, ASA score 3-4 and NLR>5. Aspirin use was
associated with a trend towards poorer OS in the PIK3CAm group (HR 1.76, 0.51-6.04, p=0.37) and significantly

poorer OS in the PIK3CAwt group (HR 2.50, 1.46-4.28, p=0.0008).

Table 4 outlines the univariate survival analysis of the entire cohort and Table 5 outlines the multivariate survival
analysis. Given the large proportion of missing data, MMR status was excluded from multivariate analyses. There
were relatively fewsevents for the PIK3CAm subgroup (11 RFS events, 17 OS events) therefore multivariate analyses
were not conducted for either the PIK3CAm or PIK3CAwt subgroups. T4 stage and presence of LVI were significantly
associated with poorer RFS whereas deficient MMR was significantly associated with improved RFS. In the
multivariate model, MMR was excluded due to a large proportion of missing data, therefore only LVI remained as a
significant poor prognostic factor for RFS. Aspirin use was not a significant prognostic factor in the multivariate
model for RFS. In'the'OS analyses, increasing age, right sided primary, aspirin use, T4 stage, <12 LN sampled, ASA
score 3-4, baseline NLR>5 were all significantly associated with poorer OS. In the multivariate model for OS,
increasing age, right sided primary, T4 stage, <12 LN sampled and baseline NLR>5 remained significant poor
prognostic factors. Aspirin use was not a significant prognostic factor in the multivariate model for OS. PIK3CA

mutation status had no impact on RFS or OS.
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Discussion
Data supporting the role of aspirin as an anti-cancer agent in CRC has been building. Its potential use as secondary
chemoprevention has come under increased scrutiny with meta-analyses and a recent retrospective cohort study of

23 000 Norwegian patients suggesting post-diagnosis aspirin use improves overall and cancer-specific survival® ™,

Prospective clinical trials are now underway to examine its role in early stage CC**3* %

. Retrospective analyses from
clinical trial andsselected health professional cohorts suggest the benefit of aspirin in CRC is limited to patients with
PIK3CAm cancers’*% While these data are compelling, they have been contradicted by two other studies® **. The
entirety of this dataswas recently examined by Palaeri and colleagues in a meta-analysis which suggested, but could
not confirm, a definitive benefit to aspirin use in PIK3CAm disease”. Our study examined the impact of aspirin use
on survival in stages2 CC patients only. In particular, we investigated the role of PIK3CA mutations as a predictive
biomarker for benefit from aspirin as secondary prevention. In our cohort of unselected stage 2 CC patients, aspirin
use did not result in ajstatistically significant survival advantage in the PIK3CAm subgroup. A possible trend towards

improved RFS was observed in these patients. Aspirin use was significantly associated with poorer OS and further

analyses demonstrated this was a reflection of aspirin users being both older and frailer, as assessed by ASA score.

As the weight of recent evidence favoured a role for aspirin in PIK3CAm cancers, we sought an explanation for our
discrepant results. Our finding that regular aspirin use was not associated with improved RFS and OS in PIK3CAm
stage 2 CC patients.is.still consistent with previously published data if the low event rate and large confidence
intervals are taken into account. Comparing our cohort to that studied by Domingo and colleagues demonstrates
some of the challenges faced when interpreting real world data, even with what appears initially to be a large
sample size. Domingo et al studied 896 patients with stage 2 and 3 CC (443 were stage 2 CC) and identified 104
patients with PIK3CAm cancers; of these, 14 were aspirin users with O RFS events, while 90 were non-users with 23
RFS events. We studied 488 stage 2 CC patients and identified 70 patients with PIK3CAm cancers; of these, 16 were
aspirin users with 1'RFS event, while 40 were non-users with 7 RFS events. Both cohorts are quite similar, with

comparable median follow up, 61.5 months by Domingo and 63.6 months for our cohort. There were fewer events

This article is protected by copyright. All rights reserved.



observed in our non-users (7 of 40 in our cohort versus 23 of 90 in Domingo’s) which likely accounts for the
discrepancy in survival outcomes. Our study was limited to the better prognosis stage 2 patients where events are
less frequent, while Domingo and colleagues included both stage 2 and stage 3 patients. Additionally, the small
numbers of aspirin users in both studies accentuates the statistical impact of the solitary event in our PIK3CAm

aspirin user group.

There are clear differences between the populations studied by both Domingo and colleagues (randomised clinical
trial participants);:Liao and colleagues (health professionals) and the patients included in our study which may also
account for our conflicting results. These differences include age, tumour location and fitness. Domingo and
colleagues studiedsa‘clinical trial cohort, where patients are generally of better performance status. Liao and
colleagues studied a.cohort of health professionals, who may be more health conscious, more vigilant with
preventative medicine strategies and come from higher socioeconomic groups, all of which can impact outcomes.
Our cohort were'considerably older: median age 72 years compared to 64 years and 68 years in the Domingo and
Liao cohorts respectively. In our study aspirin users were also significantly older than non-users (76 vs 68 years, p
<0.001) whereas there was no difference in the Liao cohort and, in the Domingo cohort, the difference was smaller
(69 vs 63 years, p<0.001). Aspirin use has been shown to reduce the incidence of right sided colon cancers®, which
carry a poorer prognosis than left sided tumours®. In both the Domingo and Liao studies, there was no difference in
primary tumour site.between aspirin users and non-users, but in our study, aspirin users were more likely to have
right sided cancers. This is best explained by the increased age of aspirin users in our cohort, as right sided cancers
are more common in older patients®’. A unique aspect of our study is the inclusion of ASA score as a measure of
patient fitness. ASA score was available for 73% of our cohort and this data demonstrated aspirin users were

significantly less fit than non-users (ASA 3-4 in 58% Aspirin users vs 31% non-users, p <0.001).

Our cohort includedall consenting patients with Stage 2 CC treated at our centres and as such provided a true

representation of the diversity of the general population and their clinical outcomes. The differences in age, primary
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tumour site and fitness of aspirin users in our cohort are likely to have influenced our ability to demonstrate a
survival benefit. This assertion is supported by our statistical analyses demonstrating interaction between these
factors. We believe these differences provide a reasonable explanation why, in contrast to earlier reports and
acknowledging the limitations of cross trial comparisons, we were unable to demonstrate a survival advantage for

aspirin use in patients with Stage 2 PIK3CAm CRC.

A further limitation of our study was its retrospective design. While the clinico-pathological data was collected

prospectively; datasregarding aspirin use was collected retrospectively by chart review, and was missing in 19% of
patients. Data was also incomplete for ASA scores, MSI status and PIK3CA mutation status (Table 1). We collected
data on aspirin Usesat the time of diagnosis whereas previous studies have suggested the benefit of aspirin in CRC

18, 33,38, 39

may be restricted'to.patients who commence treatment after their cancer diagnosis . Although we did not
demonstrate a survival advantage with regular aspirin use, a real and significant benefit in stage 2 CC cannot be
excluded based:onour findings. Clinical trials, such as ASPREE, ASCOLT and ADD-ASPIRIN should include analyses of
tumour tissue, blood.markers and other translational endpoints****3*. This research is critical to further our

understanding of the mechanism of action of aspirin and its effects in CRC and hopefully provide a definitive answer

to the question of aspirin’s utility in early stage PIK3CAm disease.

Conclusion

Currently we have no reliable biomarkers to predict which patients will benefit from adjuvant therapies in Stage 2
CC. Aspirin is a relatively safe, cost-effective intervention that may reduce the risk of recurrence in patients with
PIK3CAm disease. Data demonstrating survival benefits associated with aspirin use in PIK3CAm CRC have been
impressive but our study was unable to replicate these findings. The ‘real world’ nature of our cohort and the
subsequent uncontrolled differences in age and comorbidities are likely to have contributed to our negative results.
Clinical trials examining the role of adjuvant aspirin use in early stage CC are already underway and their results are

eagerly anticipated.
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Figure Legends
Figure 1. Recurrence free survival for regular Aspirin use versus non-use in PIK3CA mutated stage 2 colon cancer

Abbreviations: RFS recurrence free survival; (mo) months
Figure 2. Recurrence free survival for regular Aspirin use versus non-use in PIK3CA wildtype stage 2 colon cancer

Abbreviations: RFS recurrence free survival; (mo) months
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Table 1. Baseline patient and tumour characteristics for the entire cohort and stratified by Aspirin use

Entire cohort Aspirin use Non use P-value
N=488 N=951 (20%) N=2967 (61%)
Age
Median age 72 76.4 68.3 <0.001%*
Sex
Male 266 55% 56 59% 151 51% 0.19
Female 222 45% 39 41% 145 49%
Tumour site
Right colon 243  50% 59 62% 133 45% 0.005*
Left colon 245  50% 36 38% 163 55%
T-stage
T3 409  84% 82 86% 246 83% 0.52
T4 79 16% 13 14% 50 17%
LN sampled
>12 384 79% 68 72% 238 80% 0.09
<12 104 21% 27 28% 58 20%
LvI
Yes 126 26% 21 22% 77 26% 0.49
No 328 67% 68 72% 201 68%
Unknown 34 7% 6 6% 18 6%
ASA
1-2 186  38% 22 23% 132 45%  <0.001*
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3-4 171 35% 55 58% 92 31%

Unknown 131 27% 18 19% 72 24%

PIK3CA

Mutation 70 14% 16 17% 40 14% 0.30
Wildtype 370 76% 66 70% 235 79%

Unknown 48 10% 13 13% 21 7%

Baseline NLR

NLR>5 147  30% 37 39% 80 27% 0.027*
NLR<=5 333 68% 55 58% 213 72%

Unknown 8 2% 3 3% 3 1%

MMR

Deficient 48 10% 10 11% 33 11% 0.83
Proficient 176 36% 30 32% 110 37%

Unknown 264  54% 55 57% 153 52%

tregular Aspirin use at diagnosis unknown in 97 patients (19%)
LN = Lymph Node; LVI = Lymphovascular invasion; ASA = American Society of Anaesthesiologists physical status

classification; NLR = Neutrophil-Lymphocyte ratio; MMR = Mismatch repair
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Supplemental Table S1. Clinico-pathological features stratified by PIK3CA mutation and Aspirin use

PIK3CA mutation (N=70) PIK3CA wildtype (N=370)
Aspirin use Non use Aspirin use Non use P-value
N=16+ N=40+t N=661 N=235%
Age
Median age 80.8 64.4 75.4 69.7 0.005*
Sex
Male 9 56% 17 42% 37 56% 119 50% 0.23
Female 7 44% 23 58% 29 44% 116 50%
Tumour site
Right colon 13 81% 22 55% 40 60% 102 43% 0.31
Left colon 3 19% 18 45% 26 40% 133 57%
T-stage
T3 15 94% 33 83% 56 85% 198 84% 0.19
T4 1 6% 7 17% 10 15% 37 16%
LN sampled
>12 16 100% 34 85% 45 68% 186 79% 0.06
<12 0 0% 6 15% 21 32% 49 21%
LvI
Yes 1 6% 10 25% 15 23% 60 26% 0.68
No 14 88% 30 75% 47 71% 158 67%
Unknown 1 6% 0 - 4 6% 17 7%
ASA
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1-2 6
3-4 8
Unknown 2
Baseline NLR

NLR>5 5
NLR<=5 11
Unknown 0
MMR

Deficient 2
Proficient 3
Unknown 11

38%

50%

12%

31%

69%

12%

19%

71%

24

10

31

16

19

60%

15%

25%

23%

77%

13%

40%

47%

14

41

11

26

38

22

36

21%

62%

17%

39%

58%

3%

12%

33%

55%

99

81

55

64

168

25

91

119

42%

34%

24%

27%

71%

2%

11%

39%

50%

0.14

0.75

1.00

tAspirin use unknown in 14 (20%) of patients with colon cancer harbouring PIK3CA mutation

TAspirin use unknown in 69 (19%) patients with PIK3CA wildtype colon cancer
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Table 2. Survival analyses for PIK3CA mutation cohort

RFS (11 events) 0OS (17 events)

HR 95%ClI P-value HR 95%ClI P-value
Older age 0.99 0.94,1.04 0.63 1.05 1.00,1.10 0.03*
Sex
Male - - - - - -
Female .68 0.49,5.76 0.40 0.92 0.35,2.40 0.87
Tumour site
Right colon - - - - - -
Left colon 1.50 0.46,4.90 0.51 1.65 0.63,4.36 0.31
Aspirin uset
No use - - - - - -
Aspirin 0.45 0.06,3.70 042 1.76 0.51, 6.04 0.37
T-stage
T3 - - - - - -
T4 3.86 1.00,14.8 0.05 1.57 0.45,5.56 0.48
LN sampled
>12 0.81 0.17,3.78 0.79 0.85 0.25,3.01 0.81
<12 - - - - - -
LVI+
Yes 515 1.50,17.6 0.0078 0.93  0.29,2.91 0.91
No = - - - - -
ASAt
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1-2 - - - - - -
3-4 1.00  0.20,5.02 0.99 359 1.13,11.42 0.03*

Baseline NLRt
NLR>5 1.62 0.43,6.13 0.48 3.18 1.22, 8.26 0.018*

NLR<=5 - - - - - -

tmissing data_ as per table 1

1 MMR not included in this analysis due to small numbers and small numbers of events
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Table 3. Survival analyses for PIK3CA wildtype cohort

RFS (56 events) 0OS (80 events)

HR 95%ClI P-value HR 95%ClI P-value
Age 1.01 0.99,1.04 0.22 1.09 1.06,1.11 <0.0001*
Sex
Male - - - - - -
Female 0:88 0.52,1.49 0.64 0.90 0.58,1.41 0.65
Tumour site
Right colon - - - - - -
Left colon 1.21 0.71,2.06 0.48 0.53 0.34,0.83 0.0059*
Aspirin uset
Aspirin 0.77 0.34,1.73 0.53 2.50 1.46, 4.28 0.0008*
No use - - - - - -
T-stage
T3 - - - - - -
T4 2.05 1.12,3.76 0.020 2.22 1.36, 3.63 0.0015*
LN sampled
>12 0.92 0.49,1.70 0.78 0.59 0.37,0.94 0.028*
<12 - - - - - -
LVI+
Yes 246 141,430 0.0016 1.38 0.84,2.25 0.20
No = - - - - -
ASAt
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1-2
3-4 1.29 0.71,235 0.41 3.54 1.89, 6.64 0.0001*

Baseline NLRt

NLR>5 1.29 0.68,2.10 0.53 2.75 1.76,4.30 <0.0001*

NLR<=5

tmissing data_ as per table 1

1 MMR not included in this analysis due to small numbers and small numbers of events
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Table 4. Univariate Survival analyses for entire cohort

RFS (74 events) 0S (117 events)

HR 95%ClI P-value HR 95%ClI P-value
Age 1.01 0.99,1.03 0.28 1.08 1.06,1.10 <0.001*
Sex
Male - - - - - -
Female 0:92 0.58,1.46 0.73 0.81 0.56,1.18 0.27
Tumour site
Right colon - - - - - -
Left colon 1.06 0.67,1.68 0.78 0.64 0.44,0.92 0.016*
Aspirin uset
Aspirin 0.75 0.38,1.50 0.42 234 1.51,3.62 <0.001*
No use S - - - - -
T-stage
T3 - - - - - -
T4 2.23 1.33,3.72 0.002* 1.98 1.31,3.01 0.001*
LN sampled
>12 0.83 0.49,1.40 0.48 0.65 0.44,0.96 0.03*
<12 - - - - - -
LVI+
Yes 271 1.69,437 <0.001* 1.20 0.80,1.79 0.38
No o - - - - -
ASAT
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1-2 - - - - - -

3-4 1.22 0.71,2.09 0.46 3.05 1.88,495 <0.001*
PIK3CAt

Mutation 1.05 0.55,2.01 0.88 1.24 0.73,2.10 0.42
Wildtype - - - - - -

Baseline NLRt

NLR>5 129 0.79,2.10 031 2.73 1.89,3.94 <0.001*
NLR<=5 - - - - - -
MMRt

Deficient 023 0.07,0.75 0.014* 0.81 0.41,1.60 0.54
Proficient - - - - - -

tmissing data as per table 1
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Table 5. Multivariate analyses for entire cohort

RFS (74 events)

HR 95%Cl P-value
Age 1.02  0.99, 1.05 0.09
Aspirin uset
Aspirin 0.63 0.30,1.32 0.22
No use - - -
T-stage
T3 - - -
T4 167 0.88,3.16 0.11
LN sampled
>12 0.67 0.36,1.25 0.21
<12 - - -
LVI+
Yes 2.79 1.57,4.92 0.0004*
No - - -
ASAt
1-2 - - -
3-4 1.25 0.65,2.41 0.51
Baseline NLRt
NLR>5 0.90 0.47,1.72 0.75
NLR<=5 - - -

0S (117 events)
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HR 95%Cl P-value
Age 1.07 1.04,1.10 <0.0001*
Sex
Male - - -
Female 136 0.81,2.27 0.25
Tumour site
Right colon - - -
Left colon 0:56 0.33,0.97 0.038*
Aspirin uset
Aspirin 726 0.72,2.21 0.41
No use - - -
T-stage
T3 - - -
T4 3.59 1.99,6.46 <0.0001*
LN sampled
>12 047 0.27,0.81 0.0061*
<12 - - -
LVIt
Yes 1.09 0.60,1.97 0.79
No - - -
ASAt
1-2 - - -
3-4 179 0.99,3.91 0.053

PIK3CAt
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Mutation 1.74 0.86, 3.55 0.126
Wildtype - - -
Baseline NLRt

NLR>5 2.27 1.34,3.88 0.0024*

NLR<=5 - - -

tmissing data_ as per table 1
1 MMR excluded from multivariate analysis due to large proportion of missing data

§only factorswith=p=values <0.5 included in multivariate analysis
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Abstract

Background

Data suggest aspirin improves survival in CRC harbouring PIK3CA mutations. The impact of aspirin is
thought predominantly to be via an anti-inflammatory effect.

Aims

To explore the effect of aspirin use on survival in a real world cohort of Stage 2 colon cancer (CC)
patients.

Methods

A prospective CRC database identified patients diagnosed with stage 2 CC between 2000 and 2011.
PIK3CA mutation status was determined by next generation sequencing. Neutrophil-Lymphocyte ratio
(NLR) greaten than 5 at diagnosis represented systemic inflammation. Chart review was used to record
regular aspirin use at diagnosis. Clinico-pathological features and survival data were available. Survival
analysesautilised the Cox proportional hazards method.

Results

Of 488 patients with stage 2 CC, 95 patients were aspirin users and 70 patients had PIK3CA mutations.
Aspirinusers were more likely to be older (median: 76.4 years versus 68.3 years, p<0.001), to be less fit
(American:Society of Anaesthetists Score 3-4: 58% versus 31%, p<0.001), and to have systemic
inflammation’'(NLR>5: 39% versus 27%, p=0.027). Regular aspirin use did not significantly improve
recurrence free survival: In the PIK3CA mutated group, there was a trend towards improved recurrence
free survival (HR 0.45, p=0.42).

Conclusions

Our study did not demonstrate a significant survival advantage from aspirin use in Stage 2 PIK3CA
mutated.CC...The ‘real world’ nature of our cohort and the subsequent uncontrolled differences in age
and fitness-insaspirin users are likely to have contributed to this result. Defining the true impact of

aspirinin"CRC requires prospective randomised clinical trials.

Key words: Aspirin, Colon Cancer, Colorectal Cancer, PIK3CA, Real World data
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No Aspirin

Figure 1. Recurrence free survival for regular Aspirin use versus non-use in PIK3CA mutated stage 2

colon cancer
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Figure 2. Recurrence free survival for regular Aspirin use versus non-use in PIK3CA wildtype stage 2 colon cancer
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