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Introduction

Colorectal cancer (CRC) is the third most common 
malignancy and cause of cancer related mortality in North 
America. The death rate from CRC has been annually 
declining by 3% since 2000, largely attributed to early 
detection and/or treatment (1). Around 80% of patients 
do not have metastatic disease at the time of diagnosis 
and are potentially eligible for curative intent surgery (2). 
Subsequently, adjuvant chemotherapy (AC) improves 
survival in patients with early stage high-risk colon cancer 

(CC) (3-5). Unfortunately, approximately one-third of 
curatively treated patients suffer a recurrence, mostly 
within the first three years following surgery (6). Complete 
resection of CRC liver metastases can result in close to 
40% 5-year survival (7), and similar results have been 
observed with complete resection of lung metastases (8). 
Consequently, many organizations have published 
surveillance recommendations, primarily in an attempt to 
identify recurrences at a resectable stage (9-11).

Several randomized clinical trials (RCT) have been 
published on intensive surveillance post CRC resection, 
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spanning  many  decades ,  and  examin ing  var ious 
permutations of follow-up schedules and tests (12-20). 
Meta-analyses have suggested an overall survival (OS) 
benefit to intensive follow-up, perhaps mediated through 
earlier (approximately 6 months) recognition of metastatic 
disease amenable to potentially curative metastasectomy 
(21-23). However, many of these RCTs were performed 
with moderate methodological quality (21). Furthermore, 
disease-specific survival, when reported, was not improved 
(15,17), thereby questioning whether the observed OS 
is attributable to CC directed therapy or perhaps other 
factors (23). Indeed, it has been estimated that only about 
20% of the observed OS benefit could be attributed to 
resection of metastatic disease, and the balance of benefit 
may come from increased psychological support and well 
being, changes in dietary and lifestyle factors, or improved 
treatment of coincidental co-morbidities (24). Lastly, many 
of these RCTs were performed before or during landmark 
changes in AC (25), introduction of new agents in advanced 
disease, and uptake of hepatic resection (26). The results 
of these RCTs may therefore not be generalizable to the 
contemporary oncology clinic. 

The recently published FACS study had planned to 
investigate OS of intensive surveillance with CEA or CT, 
alone or in combination, compared to minimal follow-up. 
Unfortunately, due to recruitment issues, the primary end 
point was amended to surgical treatment of recurrence 
with curative intent. FACS showed that between 12 and 
20 patients needed to undergo intensive surveillance to 
detect 1 potentially resectable recurrence with curative 
intent, but there was no difference in OS (20). The ongoing 
COLOFOL and GILDA trials are investigating different 
surveillance schedules without a control no surveillance  
arm (27,28).

Given the uncertain OS benefit of intensive surveillance 
and outdated clinical trials, the aim of this study was to 
evaluate outcomes of intensive surveillance in a modern 
population-based cohort study. Furthermore, we focused 
the analysis on stage III CC patients, who have the highest 
risk of recurrence. 

Methods

Patients

A retrospective chart review was conducted on all patients 
with resected stage III CC patients who initiated AC with 
either 5-fluorouracil (5-FU) or capecitabine plus oxaliplatin 

between 2006 and 2011 at the British Columbia Cancer 
Agency (BCCA). Institutional REB approval was obtained 
before beginning the review.

Surveillance recommendations at the British Columbia 
Cancer Agency (BCCA)

Over the study period, the BCCA had a standardized 
surveillance strategy for all resected stage III CC patients 
based on guidelines from the NCCN, ESMO and 
ASCO with the following recommendations: history 
and physical examination with CEA measured every 
3 months for the first 2 to 3 years, and every 6 months 
thereafter until year 5; abdominal imaging in the form of 
a computed tomography (CT) of the abdomen and pelvis 
or ultrasound every 6 months for the first 2 to 3 years, and 
annually thereafter until year 5. A yearly chest X-ray was 
recommended for patients with rectal cancer. Colonoscopy 
was to be performed within the first year of diagnosis and 
further endoscopic recommendations were made by the 
endoscopist. Patients were referred back to primary care 
physicians for surveillance follow-up at the discretion of the 
treating oncologist at the BCCA. 

Data collection

Data was abstracted from the electronic medical record by 
two authors (Martin Smoragiewicz and Renata D’Alpino 
Peixoto). Data collection included baseline patient 
characteristics, tumors characteristics from pathology and 
operative reports, whether patients underwent potentially 
curative metastasectomy, and post-recurrence chemotherapy 
treatment. The method of recurrence detection was 
determined by which modality first prompted investigations 
leading to a diagnosis of a recurrence: surveillance CT, 
surveillance rising CEA, or symptoms prompting additional 
investigations. Recurrences were classified as locoregional 
only (recurrence in the mesentery, retroperitoneum, 
peritoneum, or at the surgical anastomosis), liver and/or 
lung only, and other metastatic.

OS1 and OS2 were measured from the date of recurrence 
or date of initial surgery, respectively, to the date of death or 
last follow-up. Relapse-free survival (RFS) was determined 
from the date of initial CC surgery to the date of recurrence.

Statistical analyses

Baseline characteristics of patients with surveillance and 
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symptom-detected recurrences were compared using 
Pearson chi-square test. The OS and RFS survival curves 
were estimated using the Kaplan-Meier method and 
compared using the log-rank Mantel-Cox test. All reported 
P values are two sided and 95% confidence intervals 
are included. Statistical significance was defined as a  
P value <0.05. Statistical analyses were performed using SPSS. 

Results

The BCCA treated 635 stage III CC patients with 
oxaliplatin based AC between 2006 and 2011. A total of 
175 patients (27.5%) recurred after a median follow-up 

of 67.7 months. Most recurrences (149 patients, 85%) 
were identified by surveillance CT (44%) or a rising CEA 
(41%). There were no differences in baseline characteristics 
between patients with recurrences detected by surveillance 
or symptoms, except for the latter group being slightly 
older (median age 61 vs. 66, P=0.03) and containing more 
high-grade tumors (19 % vs. 7%, P=0.01). However, the 
surveillance-detected recurrences were more likely to 
be liver and/or lung limited. Furthermore, patients with 
surveillance-detected recurrences were more likely to 
undergo potentially curative metastasectomy (39% vs. 7%, 
P=0.002) and receive any chemotherapy (70% vs. 50%, 
P=0.03) (Table 1). 

Table 1 Patient characteristics 

Characteristics Surveillance detected (N=149, 85%) Symptom detected (N=26, 15%) P

Patients, No. (%)

Age (median yr) 61 66 0.030

Male 72 [48] 11 [42] 0.570

Follow-up (median mos) 67.7 – –

Tumor characteristics

Right sided 75 [50] 15 [58] 0.480

T4 49 [33] 7 [27] 0.540

N2 82 [55] 14 [54] 0.910

High grade 29 [19] 11 [7] 0.010

Perineural invasion 30 [20] 4 [15] 0.570

Lymphovascular invasion 77 [52] 15 [10] 0.570

Obstruction 25 [17] 6 [23] 0.430

Perforation 15 [10] 1 [4] 0.310

Recurrence detection

CT 77 [44] – –

Rising CEA 72 [41] – –

Symptoms – 26 [15] –

Recurrence location

Locoregional only 40 [27] 10 [38] 0.010

Liver and/or lung only 62 [42] 3 [11] 0.010

Other metastatic 47 [31] 13 [50] 0.010

Metastasectomy 59 [39] 2 [7] 0.002

Chemotherapy 

Any chemotherapy 105 [70] 13 [50] 0.030

2 lines 42 [28] 5 [19] –

3 or more lines 11 [7] 3 [12] –

CT, computed tomography.
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Compared with symptom-detected recurrences, patients 
with surveillance-detected recurrences had a shorter 
median RFS (18.5 vs. 25.3 months, P<0.001, HR 1.82; 
95% CI: 1.16-2.85, Figure 1A), and longer median OS post 
recurrence detection (OS1, 28.5 vs. 6.5 months, P<0.001, 
HR 0.37; 95% CI: 0.23-0.60, Figure 1B). However, the 
median OS from the time of initial surgery was not 
significantly different between these groups (OS2, 50.9 vs. 
39.1, P=0.091, HR 0.66; 95% CI: 0.41-1.07, Figure 1C).

Discussion

It is difficult to ascertain from our data whether patients 
with symptom-detected recurrences represent interval 
cases while on intensive surveillance, or are patients that 
did not adhere to surveillance recommendations. Indeed, 
though the BCCA treats most cancer patients in the 
province of British Columbia and this cohort is therefore 
a representative modern population-based sample of stage  
III CC, many patients are referred back to their primary 
care physicians for surveillance with difficult access to 
records. The median 6.8-month delay in recurrence 
diagnosis and age difference (29) between the symptom and 
surveillance-detected groups would support the latter case. 
However, in the FACS study, about 17% of recurrences 
in the CEA/CT surveillance arm were interval cases (20), 
which is comparable to the proportion of symptom-detected 
recurrences in our study. Due to this issue, it is difficult to 
compare our results with studies including patients assigned 
to minimal or no surveillance.

Regardless of this point, it is concerning for intensive 
surveillance policies that patients with asymptomatic 
recurrences did not have an OS benefit compared with 

patients with symptomatically detected recurrences. 
This is particularly puzzling given that the former group 
received more potentially curative metastasectomy and 
chemotherapy. Furthermore, the potential length time bias 
from some symptom-detected recurrences being interval 
cases should have disadvantaged this group in survival 
analyses. Nonetheless, around 50% of the symptom-
detected group did receive at least 1 line of chemotherapy, 
and a couple of patients underwent potentially curable 
metastasectomy, thereby perhaps mitigating any OS benefit 
from asymptomatic detection. It is difficult to compare our 
results given many of the surveillance RCTs do not report 
post-recurrence chemotherapy treatment rates (12-20). It is 
clear, however, that some symptomatic recurrences remain 
resectable as observed in this study and reported elsewhere 
in the literature (30). Of course, there was an 11.8-month 
OS trend (P=0.091) in favor of the former group that may 
have become significant with increasing sample size. This 
further supports the point, also noted in the FACS trial (20), 
that if there is a survival benefit to any surveillance strategy 
in unselected patients, it is likely small.

The results of this study should not dissuade physicians 
from enrolling stage III CC patients onto intensive 
surveillance protocols. Complete resection of liver and/or  
lung metastases in appropriately selected patients is 
associated with favorable long-term survival (7,8,31), 
and this study showed patients with asymptomatic 
recurrences are more likely to undergo potentially curative 
metastasectomy. Furthermore, given chemotherapy 
treatment of asymptomatic metastatic disease improves 
survival (32), a higher probability of receiving chemotherapy 
offers an opportunity to increase OS with improving 
chemotherapy treatment options. Rather, our results should 

Figure 1 Kaplan-Meier estimates of relapse-free survival (A), overall survival from date of recurrence (OS1) (B) and overall survival from 
date of surgery (OS2) (C) for patients with surveillance and symptom detected recurrences.
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serve to justify further study into identifying subsets of 
patients that may benefit most from intensive surveillance, 
and defining the optimal surveillance sequence. The 
ongoing GILDA and COLOFOL trials should shed some 
light on the latter question (27,28).

We restricted our analysis to stage III CC patients, who 
have the highest risk of recurrence. Interestingly, the FACS 
study showed approximately 5% of patients with stages I, II 
and III underwent potentially curative resection, suggesting 
intensive surveillance offers a similar benefit across stages of 
disease. However, given the overall lower risk of recurrence 
in earlier stages of disease, potentially curative resections 
play a proportionately greater role in stage I and II CC. 
Future population based research should evaluate the 
impact of surveillance on earlier stages of disease.

The strength of our study is that it offers insight into 
real world practice with a modern population-based cohort 
of moderate size. Furthermore, to our knowledge, this is 
the only study to only include stage III CC patients, who 
have the highest risk of recurrence. Limitations include the 
retrospective nature and lack of detailed data on surveillance 
follow-up. However, many of our findings are in agreement 
with the known literature.

Conclusions

The OS impact of detecting an asymptomatic recurrence 
in stage III CC is unclear. However, patients with 
asymptomatic recurrences are more likely to receive 
potentially curative metastasectomy and chemotherapy.
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