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Abstract

Background

Screening for colorectal cancer improves cancer specific survival (CSS) through the
detection of early stage disease, however its impact on overall survival (OS) is
unclear. The present study examined tumour and host determinants of outcome in
TNM Stage | disease.

Methods

All patients with pathologically confirmed TNM Stage | disease across 4 hospitals in
the North of Glasgow between 2000 and 2008 were included. The preoperative
modified Glasgow Prognostic Score (mGPS) was used as a marker of the host
systemic inflammatory response (SIR).

Results

There were 191 patients identified, 105 (55%) were males, 91 (48%) were over the
age of 75 years and 7 (4%) patients underwent an emergency operation. In those with
a pre-operative CRP result (n=150), 35 (24%) patients had evidence of an elevated
mGPS. Median follow-up of survivors was 116 months (minimum 72 months) during
which 88 (46%) patients died; 7 (8%) had postoperative deaths, 15 (17%) had cancer-
related deaths and 66 (75%) had non cancer-related deaths. 5-year CSS was 95% and
OS was 76%. On univariate analysis, advancing age (p<0.001), emergency
presentation (p=0.008) and an elevated mGPS (p=0.012) were associated with
reduced OS. On multivariate analysis, only age (HR = 3.611, 95% CI: 2.049-6.365,
p<0.001) and the presence of an elevated mGPS (HR = 2.173, 95% ClI: 1.204-3.921,

p=0.010) retained significance.

Conclusions
In patients undergoing resection for TNM Stage | colorectal cancer, an elevated
mGPS was an_objective independent marker of poorer OS. These patients may

benefit from a targeted intervention.



Introduction

Population screening for colorectal cancer using the faecal occult blood test
(FOBL) has been shown to improve cancer specific mortality through the detection of
early stage disease [1-3]. Through this detection of early stage tumours, such
screening programmes have the potential to change the entire landscape of the
management and outcome of colorectal cancer. For example, studies in the pre-
screening era noted that less than 20% of all patients presented with TNM Stage |
disease [4,5]. However, it has been shown that TNM Stage | tumours can account for
approximately 50% of colorectal cancers detected through FOBLt screening
programmes [6-8]. Hence, an overall stage-shift towards early stage disease is
anticipated over the next decade [9].

Cancer outcome following a diagnosis of TNM Stage | colorectal cancer is very
good, and an average 5-year cancer specific survival of over 90% is widely reported
[10]. As such, adjuvant chemotherapy is not recommended in these patients [11,12].
Nevertheless, some will develop metastatic disease and ultimately succumb to their
illness and others will die of alternate causes, such as cardiovascular disease. This
would be increasingly relevant to those detected through screening, as while
screening improves cancer specific mortality, no effect on overall survival has been
shown on mature follow up [13].

Many risk factors associated with a diagnosis of colorectal cancer are similar to
those for cardiovascular disease [14], which is the leading cause of death in
individuals over the age of 50 [15]. It is now increasingly recognised that independent
of TNM Stage, there are host factors that may be of importance in predicting
outcome. In particular, the presence of an elevated systemic inflammatory response

[16,17] as evidenced by an alteration in circulating acute phase proteins, such as C-



reactive protein (CRP) and albumin (modified Glasgow Progostic Score (mGPS)), is
associated not only with poorer outcome in colorectal cancer, but more recently it has
been linked to all-cause mortality in a large incidentally sampled cohort [18]. There is
a paucity of evidence examining tumour and, in particular, host factors in determining
outcome specifically in patients with TNM Stage | colorectal cancer. This is
something that is of increasing importance in the post-screening era.

The aim of the present study was to examine tumour and host determinants of
outcome in patients undergoing resection for TNM Stage | colorectal cancer with

mature follow-up.



Materials and Methods

From January 2000 to December 2008 (inclusive), all patients undergoing a
resection, with pathologically confirmed TNM Stage | disease, across four hospitals
in the north of Glasgow were identified. Data was collected in both a prospective
(Glasgow Royal Infirmary) and retrospective (Stobhill Hospital, Western Infirmary,
Gartnavel General Hospital) manner. Any patient with a synchronous cancer,
inflammatory bowel disease or who had received neo-adjuvant therapy was excluded.
Those with their disease managed entirely endoscopically, without formal colonic or
rectal resection, were also excluded from the study.

Tumours were staged according to the conventional tumour node metastasis
(TNM) classification (5th Edition)[19]. Further details on high-risk tumour features,
such as the presence of venous invasion [20], poor differentiation [21] or those in
whom less than 12 lymph nodes were examined [21] were extracted from pathology
reports. Those with inadequate information on the number of nodes examined in

pathology reports were excluded from the analysis.

The mGPS was used as an estimate of the SIR as has been described

than-L-menth-priorto-surgery [22]. Bloods were taken as routine care at preoperative

assessment using standard aseptic technique and processed according to standard

laboratory protocols. The mGPS was constructed as follows; Briefly-patients with a

CRP < 10 mg/L were allocated a score of 0, a CRP >10 mg/L and albumin > 35g/L a
score of 1 and a CRP >10mg/L and albumin <35g/L a score of 2. Due to limited
events during follow-up, for survival analysis the mGPS was further dichotomised

into being elevated (MGPS =1 or 2) or not elevated (MGPS = 0).



Survival was determined from both individual electronic patient records and
by matching patients to the Registrar General (Scotland). Date of censor was 12th
December 2014. Overall survival (OS) was the primary outcome measure and was
calculated from date of surgery until date of death. Cancer specific survival (CSS)
was calculated from date of surgery until date of death from recurrent or metastatic
colorectal cancer. A post-operative death was defined as a death within 30 days of
operation.

The study was discussed and approved by the local research and ethics

committee.

Statistical analyses

The relationship between clinicopathological features and survival was
examined using Kaplain-Meier log-rank survival analysis and univariate Cox
proportional hazards regression to calculate hazard ratios (HR) and 95% confidence
intervals (95% ClI). Statistically significant variables on univariate analysis were then
taken forward into a multivariate model using a backwards conditional method.
Associations between variables were examined using the Chi-squared test. Fisher’s
exact test was used for assessing associations where the expected individual cell
counts were less than 5. A value of p<0.05 was considered statistically significant.
Statistical analysis was performed using SPSS software (SPSS Inc., Chicago, IL,

USA)



Results

A total of 191 patients were identified and included in the study. There were
105 (55%) males, 91 (48%) were over the age of 75 years and 7 (4%) patients

underwent an operation as an emergency._Of the emergency operations, 5 (71%)

patients underwent a right hemicolectomy due to an obstructing caecal tumour, 1

(14%) patient underwent a sigmoid colectomy for concurrent diverticulitis and 1

(14%) patient underwent a panproctocolectomy following an iatrogenic caecal

perforation during colonoscopic diagnosis of an early rectal tumour. -In those with a

pre-operative CRP result (n=150), 35 (24%) patients had evidence of an elevated
mGPS (Table 1).

The median follow-up of survivors was 116 months with a minimum follow-
up of 72 months. During follow-up 88 (46%) patients died of which 7 (8%) were
postoperative deaths, 15 (17%) were colorectal cancer-related deaths and 66 (75%)

were non--colorectal cancer-related deaths.- The causes of non-colorectal cancer-

related deaths were; 20 (30%) patients non-colorectal cancer, 15 (23%) patients

cardiovascular disease, 8 (12%) patients respiratory disease, 8 (12%) patients

cerebrovascular disease and 15 (23%) patients miscellaneous causes. Fhis-The 1, 2

and 5 year resulted-in-a-5-yearCSS of95%-and a-5-year-OS-6f76% was 98%, 95%

and 95%, and 90%, 83% and 76% respectively. Excluding postoperative deaths, on

univariate analysis, advancing age (p<0.001), emergency presentation (p=0.008) and
an elevated mGPS (p=0.012) were associated with reduced OS. On multivariate
analysis, only age (HR = 3.611, 95% CI:2.049 - 6.365, p<0.001) and the presence of
an elevated mGPS (HR = 2.173, 95% CI:1.204 — 3.921, p=0.010) retained

significance (Table 2, Figure 1).



There was an association between an elevated mGPS and emergency
presentation (p=0.040). In view of this, survival in elective procedures was examined
independently (Table 3). Excluding postoperative deaths, on univariate analysis,
advancing age (p<0.001) and an elevated mGPS (p=0.034) were associated with
reduced OS. On multivariate analysis, both age (HR = 3.503. 95% C1:1.980 — 6.196,
p<0.001) and the presence of an elevated mGPS (HR = 2.104, 95% CI:1.155 — 3.835,
p= 0.015) retained significance (Table 3). There were no further associations between
the presence of an elevated mGPS and additional clinicopathological variables (Table
4). The unadjusted difference in mean OS between those with an elevated mGPS and
those without was 31 months (Table 4).

Data was further stratified to assess any temporal trends that may have
developed over the timeframe. Comparing patients operated on between 2001 and
2004 to those operated on between 2005 and 2008, there were no differences in age
(p=0.548), sex (p=0.292), mode of presentation (p=0.345), site of tumour (p=0.149),
t-stage (p=0.969), tumour differentiation (p=0.656) or the presence of an elevated
mGPS (p=0.520). Patients operated on between 2001 and 2004 were more likely to
have less than 12 lymph nodes examined (61% vs 44%, p=0.020) and there was a
trend towards a lower venous invasion rate (17% vs 28%, p=0.073). Date of operation

was not associated with OS (Tables 2 & 3).



Discussion

The results of the present study show that with mature follow-up, although
cancer specific survival was 95%, overall survival was 76% in patients undergoing
resection for TNM Stage | colorectal cancer. Furthermore, in these patients, the
presence of an elevated SIR, as measured by the mGPS, was associated with poorer
outcome. Taken together, this supports the argument that the SIR can be used as a
means of identifying patients with a poorer outcome even within very early stage
colorectal cancer.

The results of the present study confirm previous work that has shown that
long-term oncological outcome in TNM Stage | disease is excellent [10]. However, a
significant amount of patients will die of other causes and there is a paucity of
evidence focussing on OS, which is ultimately of most relevance in patient outcome.
In particular, to our knowledge, there have been no studies examining the relationship
between the SIR and OS in TNM Stage | disease. Given that the SIR has been shown
to be associated with adverse outcomes in both cardiovascular disease as well as
cancer, it may represent a nexus from which overall survival may be predicted and
improved in this patient cohort. For example, several large prospective cohort studies
have identified inflammatory mediators including as C-RP and albumin, as being
predictive of both all cause, cancer-specific mortality and cardiovascular mortality in
the over 50s [23,24].

It is of interest to compare this to previous work in our geographical area that
has identified that age and emergency presentation are associated with survival in
Stage Il disease [25]. In the present study when adjusted for the SIR, as evidenced by
mGPS, emergency presentation failed to retain prognostic significance. This is in

contrast to a previous study, predominantly in Stage 11 disease, that had shown that



while emergency presentation and the SIR were linked, they both represented
independent predictors of CSS [26]. This disparity is likely due to the focus on OS in
the present study and the low number of cancer-related deaths. Furthermore, it may be
speculated that within very early stage disease, emergency presentation, and its
relationship with OS, represents a surrogate for a pro-inflammatory state that the
mGPS more accurately recapitulates.

In addition to the long-term sequelae, there are short-term consequences of an

elevated preoperative SIR that are important to consider. In the present study the

overall postoperative mortality of 3.7% was in line with a large scale audit within the

UK [27]. However, colorectalCeltereetal resections can be associated with significant
morbidity including both infective and non-infective postoperative complications. The
preoperative SIR has been previously shown to be predictive of the development of a
postoperative infection [287] and is associated with an elevated postoperative SIR, as
measured by CRP [298]. Such a rise in the postoperative CRP is associated with
higher rates of both surgical-site and remote infective complications [3029]. In
particular, in a recent meta-analysis the use of Day 3 CRP as a predictor of an
anastomotic leak in the postoperative course at a threshold of 172 mg/l was found to

have a negative predictive value of 97% [316].

It is important to identify-consider why individuals may have an elevated +—— Formatted: Indent: First line: 1.27
cm, Line spacing: Double

preoperative SIR in order to potentially identify-a targets for intervention. The SIR
has been linked to a number of patient-related factors including smoking [321],

diabetes [330] and-obesity [343] and cardiovascular disease [23]. In the context of

colorectal cancer specifically, the SIR has been found to be associated with

preoperative impaired patient physiology, including an elevated physiological and

operative severity score for the enumeration of mortality and morbidity (POSSUM)
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[35].; A full assessment of comorbidity was not carried out in the present study.

However, the SIR has previously been shown to determine outcome independent of

comorbidity [35]. Therefore, although there is a relationship between the SIR and

comorbid disease their impact on survival on survival is likely to be complex and

reflects the interaction between the tumour and the host. It is proposed that the SIR

represents an objective global assessment of the patient and as such may be a

therapeutic target for potential intervention [36].

A diagnosis of cancer has been identified as a ‘teachable moment’ kfj Formatted: Indent: First line: 1.27
cm

whereby individuals are more receptive to changes in risk-related lifestyle and
behaviour [376]. Indeed, the recently published BeWEL study has identified that a
weight loss programme can be successfully instigated in patients who have adenomata
identified at colonoscopy following a positive FOBt screening test [387]. The authors
reported that interventions including exercise not only reduced weight, but improved
blood pressure and glucose metabolism markers after 1 year. The SIR was not
reported on within the BeWEL study, however weight control and exercise
programmes have previously been shown to reduce the SIR [398]. The present study
identifies a subgroup of patients that have a poorer outcome and hence may be

suitable for targeting with such a programme. Further studies could include the

11



instigation of such a rehabilitation programme, in a manner not dissimilar to cardiac
rehabilitation, which is now a standard of care for patients who have undergone a
cardiac event.

In addition to lifestyle measures such as diet and exercise, there is potential to
manipulate the SIR through pharmacological methods. There is evidence that both
statins [4039,410] and aspirin [424] use can reduce circulating CRP levels and this
can have a positive effect on outcomes from cardiovascular disease [343].
Furthermore, these medications have also been shown to have a potential role in the
prevention of colorectal cancer development [432,443] and progression [454]. The
argument for a “polypill’, combining blood pressure and cholesterol lowering
medication as well as antiplatelet treatments, has previously been made to reduce
deaths from cardiovascular disease [465] however its benefits remain uncertain when
used in a relatively unselected patient population [476]. Prospective studies are
required to assess whether these medications should be routinely recommended in
early stage colorectal cancer due to these combined effects of cardiovascular

protection and chemoprevention.

Strengths & Limitations

The strengths of the present study include the relatively large numbers with
long-term follow-up. In addition, the present study has included detailed high-risk
tumour factors such as the presence of venous invasion. The main limitation of the
study is that -this is a historic cohort captured over a prolonged timeframe. As such,
temporal changes in staging and management may have taken place. Indeed, the

proportion of patients with less than 12 nodes examined was lower in those operated

12



on in earlier years. Such a problem is inherent when examining early stage disease
that was uncommon prior to the introduction of screening. However, this has been
adjusted for within survival analysis and it is reassuring that date of operation was not
associated with OS in this cohort. In addition, applicability of the findings to a screen-
detected cohort may be questionable. Patients with screen-detected tumours differ in
terms of patient demographics and comorbidities, and as such may have different

determinants of outcome [487]. Due to the relatively recent introduction of population

screening in the UK and a lack of mature follow-up of screen-detected TNM Stage |

disease this remains to be determined. Nevertheless, it should be noted that, despite

the introduction of national screening programmes, a large proportion of patients

continue to present through alternative routes [49]Bue-te-therelatively-recent

Within the pathological reporting of specimens there were a large number of

patients who had suboptimal lymph node examination and hence may be perceived as
being understaged. The present study has shown this to be associated with historic
changes in processing of specimens. In addition, it may also be due to the relatively
high proportion of rectal tumours in this cohort. However, if this were to have
introduced bias of understaging then it would be expected that outcomes would be
poorer in this group, which was not the case. Finally, a perceived limitation may be
the lack of cancer specific survival analysis within the present study. However, due to
the small proportion of cancer deaths in this cohort, such analysis is problematic.
Also, the relevance of CSS to the individual patient is limited and, particularly in the
screened population, recommendations for reporting effects on OS have been made

[5048].
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In summary, patients undergoing resection for TNM Stage | colorectal cancer
have an excellent oncological outcome, however only around three quarters of our
cohort were alive at 5 years. The presence of an elevated preoperative SIR, as
measured by the mGPS, is an_objective independent marker that identifies patients
with poorer overall survival and potentially identifies a subgroup that may benefit

from targeted-pharmacological or lifestyle interventions aimed at reducing systemic

inflammation.

14



References

1. Kronborg O, Fenger C, Olsen J, et al (1996) Randomised study of screening
for colorectal cancer with faecal-occult-blood test. Lancet 348:1467-1471.

2. Hardcastle JD, Chamberlain JO, Robinson MH, et al (1996) Randomised
controlled trial of faecal-occult-blood screening for colorectal cancer. Lancet
348:1472-1477.

3. Mandel JS, Bond JH, Church TR, et al (1993) Reducing mortality from
colorectal cancer by screening for fecal occult blood. Minnesota Colon Cancer
Control Study. N Engl J Med 328:1365-1371.

4, Nicholson GA, Finlay IG, Diament RH, et al (2011) Mechanical bowel
preparation does not influence outcomes following colonic cancer resection.
Br J Surg 98:866-871.

5. Roxburgh C, McTaggart F, Balsitis M, et al (2013) The impact of the bowel
screening programme on the diagnosis of colorectal cancer in Ayrshire and
Arran. Colorectal Dis 15:34-41

6. Logan RF, Patnick J, Nickerson C, et al (2012) Outcomes of the Bowel
Cancer Screening Programme (BCSP) in England after the first 1 million tests.
Gut 61:1439-1446.

7. UK Colorectal Cancer Screening Pilot Group (2004) Results of the first round
of a demonstration pilot of screening for colorectal cancer in the United
Kingdom. BMJ 329:133.

8. Mansouri D, McMillan DC, Grant Y at al (2013) The impact of age, sex and
socioeconomic deprivation on outcomes in a colorectal cancer screening

programme. PloS one 8:e66063.

15



10.

11.

12.

13.

14.

15.

16.

17.

McClements PL, Madurasinghe V, Thomson CS, et al (2012) Impact of the
UK colorectal cancer screening pilot studies on incidence, stage distribution
and mortality trends. Cancer epidemiology 36:€232-242.

Cancer Research UK. UK Statistics on Bowel Cancer. Available:
http://www.cancerresearchuk.org/cancer-info/cancerstats/types/bowel/
[accessed April 2015]

Scottish Intercollegiate Guidelines Network. SIGN 126: Diagnosis and
management of colorectal cancer. 2011. Available;
http://www.sign.ac.uk/pdf/sign126.pdf [accessed April 2015]

Nelson H, Petrelli N, Carlin A, et al (2001) Guidelines for colon and rectal
cancer surgery. J Natl Cancer Inst 93:583-596.

Hewitson P, Glasziou P, Irwig L, et al (2007) Screening for colorectal cancer
using the faecal occult blood test, Hemoccult. Cochrane Database Syst Rev
CD001216.

Parkin DM, Olsen AH, Sasieni P (2009) The potential for prevention of
colorectal cancer in the UK. Eur J Cancer Prev 18:179-190.

Office of National Statistics (2012) Mortality Statistics: Deaths registered in
England and Wales.

Ishizuka M, Nagata H, Takagi K, et al (2007) Inflammation-based prognostic
score is a novel predictor of postoperative outcome in patients with colorectal
cancer. Ann Surg 246:1047-1051.

Park JH, Watt DG, Roxburgh CS, et al (2015) Colorectal Cancer, Systemic
Inflammation, and Outcome: Staging the Tumor and Staging the Host. Ann

Surg [Epub ahead of print]

16



18.

19.

20.

21.

22.

23.

24.

25.

Proctor MJ, McMillan DC, Horgan PG, et al (2015) Systemic inflammation
predicts all-cause mortality: a glasgow inflammation outcome study. PloS one
10:e0116206.

Sobin LH, Fleming ID (1997) TNM Classification of Malignant Tumors, fifth
edition. Union Internationale Contre le Cancer and the American Joint
Committee on Cancer. Cancer. 80:1803-1804.

Roxburgh CS, McMillan DC, Richards CH, et al (2014) The clinical utility of
the combination of T stage and venous invasion to predict survival in patients
undergoing surgery for colorectal cancer. Ann Surg 259:1156-1165.

Compton CC, Fielding LP, Burgart LJ, et al (1999) Prognostic factors in
colorectal cancer. College of American Pathologists Consensus Statement.
Arch Pathol Lab Med 124:979-994.

McMillan DC (2013) The systemic inflammation-based Glasgow Prognostic
Score: A decade of experience in patients with cancer. Cancer Treat Rev
39:534-40.

Van Hemelrijck M, Eichholzer M, Faeh D, et al (2012) Ability of a
biomarker-based score to predict death from circulatory disease and cancer in
NHANES I1I. BMC Public Health 12:895

Van Hemelrijck M, Harari D, Garmo H, et al (2012) Biomarker-based score to
predict mortality in persons aged 50 years and older: a new approach in the
Swedish AMORIS study. Int J Mol Epidemiol Genet 3:66-76

Oliphant R, Horgan PG, Morrison DS, et al (2015) Validation of a modified
clinical risk score to predict cancer-specific survival for stage Il colon cancer.

Cancer medicine 4:84-89.

17



26.

27.

28.

298.

3029.

310.

321.

332.

Crozier JE, Leitch EF, McKee RF, et al (2009) Relationship between
emergency presentation, systemic inflammatory response, and cancer-specific
survival in patients undergoing potentially curative surgery for colon cancer.
Am J Surg 197:544-549.

Tekkis PP, Poloniecki JD, Thomson MR, et al (2003) Operative mortality in

colorectal cancer: prospective national study. BMJ 327: 1196-1199

Moyes LH, Leitch EF, McKee RF, et al (2009) Preoperative systemic
inflammation predicts postoperative infectious complications in patients
undergoing curative resection for colorectal cancer. Br J Cancer 100:1236-
1239.

Crozier JE, McKee RF, McArdle CS, et al (2007) Preoperative but not
postoperative systemic inflammatory response correlates with survival in
colorectal cancer. Br J Surg 94:1028-1032.

Platt JJ, Ramanathan ML, Crosbie RA, et al (2012) C-reactive protein as a
predictor of postoperative infective complications after curative resection in
patients with colorectal cancer. Ann Surg Oncol 19:4168-4177.

Singh PP, Zeng IS, Srinivasa S, et al (2014) Systematic review and meta-
analysis of use of serum C-reactive protein levels to predict anastomotic leak
after colorectal surgery. Br J Surg 101:339-346.

Frohlich M, Sund M, Lowel H, et al (2003) Independent association of various
smoking characteristics with markers of systemic inflammation in men.
Results from a representative sample of the general population (MONICA
Augsburg Survey 1994/95). European heart journal 24:1365-1372.

Dehghan A, Kardys I, de Maat MP, et al (2007) Genetic variation, C-reactive

protein levels, and incidence of diabetes. Diabetes 56:872-878.

18



343.

354.

365.

376.

387.

398.

4039,

Ridker PM, Buring JE, Cook NR, et al (2003) C-reactive protein, the
metabolic syndrome, and risk of incident cardiovascular events: an 8-year
follow-up of 14 719 initially healthy American women. Circulation 107:391-
397.

Richards CH, Leitch EF, Horgan PG, et al (2010) The relationship between
patient physiology, the systemic inflammatory response and survival in
patients undergoing curative resection of colorectal cancer. Br J Cancer
103:1356-1361.

Diakos CI, Charles KA, McMillan DC, et al (2014) Cancer-related
inflammation and treatment effectiveness. Lancet Oncol 15:e493-503.
McBride CM, Emmons KM, Lipkus IM (2003) Understanding the potential of
teachable moments: the case of smoking cessation. Health education research
18:156-170.

Anderson AS, Craigie AM, Caswell S, et al (2014) The impact of a
bodyweight and physical activity intervention (BeWEL) initiated through a
national colorectal cancer screening programme: randomised controlled trial.
BMJ 348:91823.

Lira FS, Rosa Neto JC, Antunes BM, et al (2014) The relationship between
inflammation, dyslipidemia and physical exercise: from the epidemiological to
molecular approach. Current diabetes reviews 10:391-396.

Ridker PM, Rifai N, Pfeffer MA, et al (1999) Long-term effects of pravastatin
on plasma concentration of C-reactive protein. The Cholesterol and Recurrent

Events (CARE) Investigators. Circulation 100:230-235.

19



410.

421,

432.

443,

454,

465.

476.

487.

498,

Ridker PM, Rifai N, Lowenthal SP (2001) Rapid reduction in C-reactive
protein with cerivastatin among 785 patients with primary
hypercholesterolemia. Circulation 103:1191-1193.

Ridker PM, Cushman M, Stampfer MJ, et al (1997) Inflammation, aspirin, and
the risk of cardiovascular disease in apparently healthy men. N Engl J Med
336:973-979.

Flossmann E, Rothwell PM (2007) Effect of aspirin on long-term risk of
colorectal cancer: consistent evidence from randomised and observational
studies. Lancet 369:1603-1613.

Bardou M, Barkun A, Martel M (2010) Effect of statin therapy on colorectal
cancer. Gut 59:1572-1585.

Rothwell PM, Fowkes FG, Belch JF, et al (2011) Effect of daily aspirin on
long-term risk of death due to cancer: analysis of individual patient data from
randomised trials. Lancet 377:31-41.

Wald NJ, Law MR (2003) A strategy to reduce cardiovascular disease by
more than 80%. BMJ 326:1419.

de Cates AN, Farr MR, Wright N, et al (2014) Fixed-dose combination
therapy for the prevention of cardiovascular disease. Cochrane Database Syst
Rev 4:CD009868.

Morris EJ, Whitehouse LE, Farrell T, et al (2012) A retrospective
observational study examining the characteristics and outcomes of tumours
diagnosed within and without of the English NHS Bowel Cancer Screening
Programme. Br J Cancer 107:757-64.

Mansouri D, McMillan DC, Crearie C, et al (2015) Temproal trends in mode,

/,/{ Formatted: Font: Not Bold

site and stage of presentation with the introduction of colorectal cancer

20



50,

screening: a decade of experience from the West of Scotland. Br J Cancer

113:556-561

Penston J (2011) Should we use total mortality rather than cancer specific

mortality to judge cancer screening programmes? Yes. BMJ 13:343.

21

///[ Formatted: Font: Bold




Table 1: Baseline characteristics of patients undergoing resection for TNM Stage
| colorectal cancer

All patients
n(%o)
191

Age

<75 100 (52)

>75 91 (48)
Sex

Female 86 (45)

Male 105 (55)
Mode of presentation

Emergency 7(4)

Elective 184 (96)
Tumour Site

Colon 122 (64)

Rectum 69 (36)
T-stage

1 54 (28)

2 137 (72)
Venous invasion®

Present 37 (22)

Absent 130 (78)
Differentiation

Poor 3(2)

Moderate/well 188 (98)
Less than 12 lymph nodes

Yes 102 (53)

No 89 (47)
mGPS"

0 115 (77)

1 22 (15)

2 13(9)
Date of operation

2001 - 2004 103 (54)

2005 - 2008 88 (46)
Outcome at date of censor

Alive 103 (54)

Postoperative death 7(4)

Cancer-related death 15 (8)

Non cancer-related death 66 (35)

& Data complete 167 (87%) patients
b mGPS = modified Glasgow Prognostic Score. Data complete 150 (79%) patients
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Table 2: Factors associated with overall survival following resection for TNM Stage | colorectal cancer (excluding post operative deaths)

Age (<75 />75)

Sex (Female / Male)

Mode of presentation (Elective / Emergency)
Tumour Site (Colon / Rectum)

T-stage (1/2)

Venous invasion (No / Yes)

Differentiation (moderate-well / poor)
Less than 12 lymph nodes (No / Yes)

mGPS (0/1+2)

Date of operation (2001-2004 / 2005 — 2008)

Univariate survival

analysis

HR (95% C.1.)

3.722
(2.310 - 5.996)
0.895
(0.579 — 1.385)
3.443
(1.387 - 8.543)
0.915
(0.580 — 1.442)
1.104
(0.676 — 1.804)
1.304
(0.762 — 2.229)
1.661
(0.407 - 6.778)
1.122
(0.721 — 1.745)
2.076
(1.172 - 3.677)
1.233
(0.769 — 1.976)

p-value

<0.001
0.620

0.008

0.692
0.333
0.479
0.610
0.012

0.385

Multivariate

survival analysis

HR (95% C.1.)

3611
(2.049 - 6.365)

1.036
(0.240 — 4.469)

2.173
(1.204 - 3.921)

p-value

<0.001

0.962

0.010
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Table 3: Factors associated with overall survival following resection for TNM Stage | colorectal cancer (excluding emergency

presentation and post operative deaths)

Age (<75 />75)

Sex (Female / Male)

Tumour Site (Colon / Rectum)

T-stage (1/2)

Venous invasion (No / Yes)
Differentiation (moderate-well / poor)
Less than 12 lymph nodes (No / Yes)
mGPS (0/1+2)

Date of operation (2001-2004 / 2005 — 2008)

Univariate survival

analysis

HR (95% C.1.)

3.634
(2.228 - 5.926)
0.832
(0.530 — 1.305)
0.939
(0.589 — 1.498)
1.042
(0.634 - 1.713)
1.343
(0.772 - 2.336)
1.745
(0.427 - 7.130)
1.041
(0.661 — 1.641)
1.908
(1.050 — 3.467)
1.229
(0.753 — 2.004)

p-value

<0.001
0.423
0.791
0.871
0.297
0.438
0.861
0.034

0.410

Multivariate

survival analysis

HR (95% C.1.)

3.503
(1.980 - 6.196)

2.104
(1.155 - 3.835)

p-value

<0.001

0.015
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Table 4: Relationship between clinicopathological factors, overall survival (OS) and

the modified Glasgow Prognostic Score (mMGPS) in patients undergoing resection for

TNM Stage | colorectal cancer

mGPS
0 1/2
n(%o) n(%)
115 35

Age

<75 65 (56) 17 (49)

>75 50 (44) 18 (51)
Sex

Female 49 (43) 16 (46)

Male 66 (57) 19 (54)
Mode of presentation

Emergency 1(1) 3(9)

Elective 114 (99) 32 (91)
Tumour Site

Colon 69 (60) 25 (71)

Rectum 46 (40) 10 (29)
T-stage

1 37 (32) 6 (17)

2 78 (68) 29 (83)
Venous invasion?

Present 28 (27) 6 (19)

Absent 75 (73) 25 (81)
Differentiation

Poor 3(3) 0

Moderate/well 112 (97) 35 (100)
Less than 12 lymph nodes

Yes 60 (52) 19 (54)

No 55 (48) 16 (46)
Date of operation

2001 — 2004 52 (45) 18 (51)

2005 - 2008 63 (55) 17 (49)
Mean OS

(months (95% CI)) 122 (112 -131) 91 (71 -110)

# data complete for 134 (89%) patients

p-valu

0.410

0.746

0.040

0.223

0.086

0.382

0.448

0.827

0.520

0.010

e
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