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BACKGROUND 
 
Colorectal cancer (CRC) is the second most commonly diagnosed cancer in Canada, and is the second 
leading cause of cancer deaths in Canadian men and the third leading cause of cancer deaths in 
Canadian women.1 There were approximately 27,000 new diagnoses in Canada in 2017 (incidence rate: 
79.6 per 100,000 in men, 54.9 per 100,000 in women); Alberta patients with newly diagnosed CRC are 
most commonly diagnosed with stage III disease, accounting for 28.6% of all new CRC cases in 2018.2 
There were 9,400 deaths associated with CRC in Canada in 2017, and the 5-year overall survival rate is 
63% in men and 65% in women.1 Rates of CRC continue to increase among adults younger than 50 years 
of age in Canada.3,4 
 
Surgical resection is the primary treatment for 80% of CRC patients with non-metastatic disease. Despite 
potentially curative surgery and the use of chemotherapy and/or radiotherapy, more than 40% of stage 
II/III patients will experience disease recurrence following primary therapy. The majority of recurrences 
occur within the first five years, predominantly in the liver, but also the lungs in patients with distal rectal 
tumours; a large (N=83,000) SEER analysis reported 5-year disease-specific conditional survival 
probability ≥80% for stage I/II/III CRC patients.5 The rate of recurrence in years 5-10 may be higher in 
men (8.3%) than women (5.3%).6 
 
The optimal surveillance protocol for non-metastatic CRC patients post-treatment remains controversial, 
in part due to wide variation in surveillance protocols in randomized trials.7 Variable surveillance strategies 
have been published from different jurisdictions with no clear consensus, and are summarized in 
Appendix A.   
 
GUIDELINE QUESTION 
 
What is the appropriate posttreatment surveillance protocol for adult patients who have completed 
treatment for stage I, II, or III colorectal cancer? 
 
DEVELOPMENT AND REVISION HISTORY  
 
This guideline was reviewed and endorsed by the Alberta Gastrointestinal (GI) Tumour Team. Members 
of the Alberta GI Tumour Team include surgeons, radiation oncologists, medical oncologists, 
gastroenterologists, nurses, pathologists, and pharmacists. Evidence was selected and reviewed by a 
working group comprised of members from the Alberta GI Tumour Team, and a Knowledge Management 
Specialist from the Guideline Resource Unit. A detailed description of the methodology followed during the 
guideline development process can be found in the Guideline Resource Unit Handbook.  
 
This guideline was originally developed in Feb. 2008, and was updated in 2009, 2010, 2011, 2013, 2014, 
and 2019. The 2019 updated expanded the scope to include patients with stage I CRC.   
 
SEARCH STRATEGY 
 
The original literature search for this guideline spanned from 1990-2008, and included primary literature 
and guidelines from other jurisdictions. The 2019 update expanded the literature search to July 1, 2018, 
and included primary literature and guidelines from other jurisdictions. The detailed search criteria and 
resulting evidence tables can be found in Appendix A.  

http://www.albertahealthservices.ca/assets/info/hp/cancer/if-hp-cancer-guide-utilization-handbook.pdf
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TARGET POPULATION 
 
The recommendations outlined in this guideline apply to adults over the age of 18 years who have 
completed treatment for stage I, II, or III CRC. 
 
SUMMARY OF RECOMMENDATIONS 
 

Investigation Posttreatment Surveillance Schedule 
Year 1 Year 2 Year 3 Year 4 Year 5 

CEA every 3-6 months 
 
repeat within 28 
days if elevated 

every 3-6 months 
 
repeat within 28 
days if elevated 

every 3-6 months 
 
repeat within 28 
days if elevated 

every 6 months 
 
repeat within 28 
days if elevated 

every 6 months 
 
repeat within 28 
days if elevated 

CT chest/ 
abdomen/ 
pelvis 

at 12 months at 24 months  optional: at 36 
months  not recommended not recommended 

Colonoscopy at 12 months 
 
more frequent if 
high-risk features 
present 

not recommended not recommended 

Every 3-5 years, 
based on findings 
 
more frequent if 
high-risk features 
present 

Every 3-5 years, 
based on findings 
 
more frequent if 
high-risk features 
present 

History & 
Physical Exam 

consider 
periodically  

consider 
periodically 

consider 
periodically 

consider 
periodically 

consider 
periodically 

 
RECOMMENDATIONS 
 
1. The same surveillance protocol is recommended for all non-metastatic CRC patients who 

undergo curative intent surgery, regardless of stage, who would potentially be considered a 
candidate for therapy in the event of disease recurrence.  

 
Intensive surveillance allows for the detection of asymptomatic recurrences, polyps, or second primary 
cancers, with potential for curative therapy. A meta-analysis of (N=4055) stage I, II, or III CRC patients 
reported that intensive follow-up was associated with a significantly higher probability of detecting 
asymptomatic recurrence (RR 2.59, 95%CI 1.66-4.06), of curative intent surgery at recurrence (RR1.98, 
95%CI: 1.51-2.60) and overall survival after tumour relapse (RR 2.13, 95%CI 1.24-3.69), however, this did 
not translate into a significant disease-specific survival benefit.8 There is very limited data available to 
guide recommendations for posttreatment surveillance in stage I CRC patients, for this reason, all stage I, 
II, and III CRC patients are recommended the same surveillance protocol. While several published clinical 
practice guidelines do not recommend surveillance for stage I CRC patients, others do not make a stage-
based distinction for posttreatment follow-up recommendations. Refer to Table 1 in Appendix A for a 
review of recommendations from guideline developers published between January 2013 and July 2018.  
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2. CEA measurements every 3-6 months for years 1-3 posttreatment, and then every 6 months for 
years 4 and 5 is recommended for all non-metastatic patients who would potentially be 
considered a candidate for additional treatment. If CEA is elevated, repeat within 28 days. If 
still elevated, evaluate for recurrence with physical exam and CT scan (chest/abdomen/pelvis). 
 

CEA is an oncofetal protein that is elevated in patients with a variety of cancers including CRC.9 Elevated 
preoperative CEA levels should return to baseline postoperatively, if they do not then residual disease 
should be suspected.10 
 
In patients with successfully resected primary CRC, the sensitivity and specificity of CEA is dependent on 
the threshold used. A cutoff value of 2.5 µg/mL results in pooled sensitivity of 82% but specificity of 
80%;11 a cutoff value of 10.0 µg/mL results in lower sensitivity (68%) but higher specificity (97%), 
reflecting fewer false positives. Serial measurement of CEA can detect disease recurrence in patients with 
initially normal CEA levels, although the sensitivity is low (27-50%).12-15 A postoperative CEA elevation 
indicates recurrence with relatively high probability, however, normal postoperative CEA levels (even if 
initially elevated) are not useful in excluding disease recurrence. The use of serial CEA surveillance has 
been criticized because 30-40% of CRC recurrences are not associated with a measurable elevation in 
serum CEA.16 In addition, some studies have failed to show CEA testing improves survival or quality of 
life,17,18 and cost-effectiveness has been reported to be relatively poor ($22,963 - $4,888,208 per quality 
adjusted life year saved).19 
 
The optimal frequency of CEA measurements during posttreatment surveillance is also unclear, and is 
largely based on consensus. One study has shown more frequent (every 1-2 months) CEA testing is 
superior,20 however others have not. Most published clinical practice guidelines recommend testing every 
3-6 months for 3-5 years posttreatment (refer to Appendix B for a complete review).   
 
3. CT of the chest, abdomen, and pelvis is recommend at years 1 and 2 posttreatment, with an 

option for year 3,  for all non-metastatic patients who would potentially be considered a 
candidate for additional treatment. 

 
The primary issue in forming CT recommendations is inconsistent protocols reported in randomized 
controlled trials.21 In some cases, CT was performed for only the liver or pelvis, and frequency varied. One 
meta-analysis did report a survival benefit for CRC patients who received posttreatment CT imaging 
(every 3-12 months) and frequent CEA measurements,22 and two others reported a survival benefit 
associated with liver imaging.17,23 
 
Other data in support of posttreatment CT surveillance comes from adjuvant chemotherapy trials. While 
the US Intergroup studies did not mandate CT in the follow-up protocol, two European trials reported that 
32% and 44% of relapses were detected by imaging, and 38% and 46% of these patients proceeded to 
potentially curative resection, respectively.24,25   
 
The utility of CT imaging should be balanced by concerns about radiation exposure and the risk for 
second malignancies, particularly in younger patients.  
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4. Colonoscopy is recommended at 1 year post-surgery and every 3-5 years thereafter, based on 
findings, for all non-metastatic patients who would potentially be considered a candidate for 
additional treatment. Patients with high risk hereditary genetic features (i.e., HNPCC, FAP) may 
require more frequent colonoscopies, at the discretion of their surgeon or oncologist.26,27 

 
The primary goal of surveillance colonoscopy is to detect metachronous CRCs, polyps, and anastomotic 
recurrences of the initial primary to allow for potentially curative treatment. Metachronous lesions develop 
in 1.5% to 3% of patients in the first 3-5 years postoperatively.28-30 Greater than 50% of these lesions arise 
within 24 months of the initial resection and may represent synchronous cancers that were missed 
initially.28,31,32 
 
Anastomotic recurrences occur in 2% to 4% of patients with colon cancer. Rates are higher in patients 
with rectal cancer, particularly in patients who did not undergo total mesorectal excision and/or pelvic 
radiation.28,33,34 At least 80% of anastomotic recurrences occur within 2.5 years of the primary 
resection.31,35 
 
Fecal occult blood testing (FOBT) and/or fecal immunochemical test (FIT) should not be used for 
surveillance for new primary lesions or polyps.36-39   
 
Meta-analyses of randomized trials have shown that patients who undergo surveillance colonoscopy after 
CRC resection have higher overall, but non disease-specific survival.8,40 
 
Neither randomized trials nor meta-analyses have shown a survival benefit in performing colonoscopy at 
shorter than 3-5 year intervals.17,28,33,41  
 
5. Consider periodic clinical assessment.  
 
Patient history and physical examination (H&P) may be performed at the discretion of the responsible 
physician. The utility of H&P in this setting is unclear, and there is not strong evidence to suggest that 
routine H&P increases detection of recurrence or impacts outcomes.   
 
6. Patient posttreatment surveillance can be led by their general practitioner (GP), a nurse 

practitioner, surgeon, or their medical/radiation oncologist.  
 

A randomized trial comparing GP-led vs. surgeon-led surveillance for colon cancer found no difference in 
patient quality of life, anxiety, depression, or satisfaction, with similar time to recurrence detection, and 
similar survival rates in each group.42 A systematic review evaluating which provider patients preferred for 
CRC posttreatment surveillance found 5 studies that supported specialist-led care, and 9 studies that 
indicated patient willingness to have follow-up by non-specialist providers (primary care or nursing).43 

 
7. Information about the late effects of CRC treatment, risk reduction strategies, and health 

promotion recommendations, should be provided to patients completing treatment, as well as 
their primary healthcare providers.27  

 
There is a growing body of literature supporting associations between obesity, physical activity, nutrition, 
and tobacco use on CRC outcomes such as disease progression, recurrence, and mortality. In Alberta, 
patients and primary healthcare providers are given resources both at the end of active treatment and 
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when the patients is transferred to their primary healthcare provider, including letters and booklets. These 
tools facilitate further discussions with the patient and presents an opportunity to improve care 
coordination by clarifying roles. The After Treatment - Information and Resources to Help You Set 
Priorities and Take Action booklet and sample letters are accessible on the external website.  
 
GLOSSARY OF ABBREVIATIONS 
 
Acronym Description 
CEA Carcinoembryonic antigen 
CEUS Contrast enhanced ultrasound 
CRC Colorectal cancer 
CT Computed tomography 
FAP Familial adenomatous polyposis 
FIT Fecal immunochemical test 
FOBT Fecal occult blood testing 
GP General practitioner  
H&P History and physical  
HNPCC Hereditary non-polyposis colorectal cancer 

 
DISSEMINATION 
 
• Present the guideline at the local and provincial tumour team meetings and weekly rounds.  
• Post the guideline on the Alberta Health Services website. 
• Send an electronic notification of the new guideline to all members of CancerControl Alberta. 
 
MAINTENANCE 
 
A formal review of the guideline will be conducted at the Annual Provincial Meeting in 2020. If critical new 
evidence is brought forward before that time, however, the guideline working group members will revise 
and update the document accordingly.  
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APPENDIX A: Literature Search Strategy 
 
2008 (Original) Search: 
This guideline was compiled from the results of randomized controlled trials and systematic reviews, 
derived from an English language and relevant term search of PubMed and MEDLINE from 1990 to 2008. 
It takes into consideration related information presented at local, national, and international meetings, 
similar guidelines published by the American Society for Clinical Oncology (ASCO), the National 
Comprehensive Cancer Network (NCCN), and Cancer Care Ontario (CCO), as well as the Alberta 
Provincial Gastrointestinal Tumour Team’s interpretation of the data. 
  
2018 Search: 
Grey Literature: Guidelines related to CRC surveillance published between January 1, 2013 and July 1, 
2018 were identified using Google Advanced Search and the National Guidelines Clearinghouse 
database. 
Results: 9 guidelines from other jurisdictions were identified and included (Table 1). 
 
Primary Literature: 
Databases: Medline, Embase, Cochrane Database of Systematic Reviews 
Search Terms: colon, rectum or rectal, colorectal, cancer, neoplasm, tumor or tumour, carcinoma, 
adenocarcinoma, colorectal neoplasms (MeSH), follow-up, surveillance, curative 
 
Timeframe: January 1, 2004 to July 1, 2018 
 
Inclusion: Randomized controlled trials, interventional studies, other clinical trials, prospective studies, 
systematic reviews, meta-analyses 
 
Exclusions: Non-English language 
 
Results: 23 articles found, 13 included: 8 relevant trials (Table 2), 5 systematic reviews/ meta-analyses 
(Table 3) were identified and included 
  

Table 1. Published National and International Guideline Recommendations 

Guideline Recommendations 
CEA H&P CT Colonoscopy Survivorship 

NCCN44 
Stage I/II/III Colon (2018)  
 
recommendations based on 
literature review and clinical 
expertise/ consensus of 
panel members 

Q 3-6 months for 2 
years, then Q 6 
months to year 5 

Q 3-6 months for 
2 years, then Q 6 
months to year 5 

chest, abdo, & 
pelvis Q 6-12 
months for 5 
years 

1 year after surgery 
or within 3-6 months 
if not done pre-
operatively; if 
advanced adenoma, 
repeat in 1 year; if no 
advanced adenoma, 
repeat in 3 years, 
then Q 5 years  

Survivorship care plan 
with defined roles for 
oncologist and primary 
care provider 

Cancer Care Manitoba45,46  
Stage II/III  (2018)  
 
colonoscopy 
recommendations adopted 
from 2016 US Multi-Society 
Task Force on Colorectal 
Cancer; no information on 

Q 3 months for 3 
years, the Q 6 
months to  
year 5 

Q 3 months for 3 
years, the Q 6 
months to  
year 5 

chest & abdo Q 
12 months for 3 
years (+ pelvis for 
rectal cancer) 

1 year after surgery 
or 1 year from first 
complete 
colonoscopy if this 
was done post-
surgery due to  bowel 
obstruction, repeat 4 
years from surgery, 

Letter, follow-up care 
plan and personalized 
cancer treatment 
summary sent to 
primary care physician 
and patient 
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Guideline Recommendations 
CEA H&P CT Colonoscopy Survivorship 

methodology or references 
for other recommendations 

then Q 5 years if 
normal 

BC Cancer47 
Stage II/III Colon (2018) 
 
no information on 
methodology or references 

Q 3-6 months for 3 
years, then Q 6 
months to year 5; 
repeat in 28 days if 
elevated 

Q 3-6 months for 
3 years, then Q 6 
months to year 
5; rectal exam at 
least annually  

chest, abdo, & 
pelvis minimum 2 
times over first 3 
years, (suggest 12 
months & 36 
months) 
 
chest xray + 
ultrasound if CT 
contraindicated or 
not available 

if complete 
colonoscopy was not 
done at time of 
diagnosis, it should 
be completed within 6 
months; otherwise 1  
year after surgery, 
then in 3 years, then 
Q 5 years if normal  

-- 

Cancer Council Australia48 
Colorectal (2017) 
 
recommendations based on 
systematic review of RCT 
evidence from 2004-2016 
and guidelines from 2005-
2016 

Q 3-6 months for 
year 1, Q 6 months 
for year 2 & 3, Q 12 
months for year 4 & 
5 

Q 3-6 months for 
year 1, Q 6 
months for year 
2 & 3, Q 12 
months for year 
4 & 5 

Q 12 months for 5 
years 

1 year after surgery, 
or <6 months after 
surgery if patient did 
not have complete 
colonoscopy prior to 
surgery; repeat Q 5 
years if normal 

-- 

Cancer Care Ontario 
(CCO)49  
Stage II/III Colorectal (2016) 
 
recommendations based on 
formal assessment of 11 
existing guidelines 
published from 2004-2010  

Q 6 months for 5 
years 

Q 6 months for 5 
years 

chest & abdo at 
1,2, 3 years (+ 
pelvis for rectal 
cancer) 
OR  
chest x-ray, abdo 
U/S (+pelvis for 
rectal cancer) Q 
6–12 months for 3 
years, then 
annually for year 4 
& 5 

1 year after surgery 
or within 6 months if 
not done pre-
operatively, then Q 5 
years if normal 

-- 

American Society of Colon 
& Rectal Surgeons50 
Curative Colon & Rectal 
(2015)  
 
recommendations based on 
literature review of 
guidelines, individual 
studies, and meta-analyses 
from 2004 to  2014 

Q 3-6 months for 2 
years, then Q 6 
months to year 5 

Q 3-6 months for 
2 years, then Q 6 
months to year 5 

chest, abdo, & 
pelvis Q 12 
months for 5 
years 

1 year after 
preoperative 
colonoscopy, or 3-6 
months after surgery 
if colon not 
preoperatively 
cleared; repeat in 3 
years for pts without 
adenomas and 1 year 
for pts with 
adenomas 

-- 

American Cancer Society27 
Stages I, II, and III 
Colorectal (2015)  
 
recommendations based on 
review of guidelines and 
grading of RCT evidence 
and meta-analyses up to 
end of 2014 and clinical 
expertise/ consensus of 
panel members 
 

Q 3-6 months for 2 
years, then Q 6 
months to year 5, if 
patient is potential 
candidate for 
further investigation 

Q 3-6 months for 
2 years, then Q 6 
months to year 5 

chest/abdo/pelvis 
Q 12 months for 5 
years (stages I-II if 
at high risk for 
recurrence and 
stage III) 

1 year after surgery; if 
advanced adenoma, 
repeat in 1 year; if 
not, repeat in 3 years 

Survivors and primary 
care clinicians should 
receive a Survivorship 
Care Plan which 
includes a concise 
summary of treatment 
as well as a clinical 
follow-up care plan 
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Guideline Recommendations 
CEA H&P CT Colonoscopy Survivorship 

National Institute for 
Healthcare and Excellence 
(NICE)51  
Colorectal  (2014)  
 
recommendations based on 
systematic review and 
grading of RCT evidence 
and meta-analyses up to 
end of 2011 

At least Q 6 
months for 3 years 

-- chest, abdo, & 
pelvis minimum 2 
times in first 3 
years 

1 year after surgery, 
repeat at 5 years if 
normal 

-- 

American Society of 
Clinical Oncology 
(ASCO)52  
Stage II/III  (2013) 
 
endorsement of 2012 CCO 
guidelines 

Q 3-6 months for 5 
years (if higher risk, 
more frequent end 
of range) 

Q 3-6 months for 
5 years 

chest & abdo Q 
12 months for 3 
years (+ pelvis for 
rectal cancer); 
consider Q 6-12 
months if high risk  

1 year after surgery, 
then Q 5 years if 
normal 

Treatment plan should 
be sent from specialist 
to primary care 
physician, with clear 
directions on 
appropriate follow-up 

European Society for 
Medical Oncology 
(ESMO)53 
Early Colon Cancer (2013)  
 
recommendations based on 
literature review to end of 
2011 and clinical expertise/ 
consensus of panel 
members 

Q 3-6 months for 3 
years, then Q 6-12 
months to year 5 

Q 3-6 months for 
3 years, then Q 
6-12 months to 
year 5 

chest & abdo Q 6-
12 months for 3 
years in patients 
at high risk of 
recurrence 
 
CEUS could 
replace abdo CT 

1 year after surgery, 
then Q 3-5 years 

Survivorship care 
plans are an 
increasing priority, and 
primary practitioner 
should have a 
significant role in 
follow-up 

 
Table 2. Summary of Randomized Controlled Trials Examining the Effect of Different Follow-up Protocols on Cancer-Related 
Outcomes in Patients with Colorectal Cancer that have Undergone Curative-Intent Resection 

Study Participants Comparison Surveillance Groups Results & Conclusions 
COLOFOL, 
201854 

2509 patients 
accrued from 
2006-2010 at 
24 centres 

N=1256 low-frequency (follow-up at 12 and 36 
months after surgery with CT + CEA) 
 
N=1253 high-frequency (follow-up at 6,12,18,24, 
and 36 months after surgery with CT + CEA) 

• 5-year overall patient mortality rate=13% high-
frequency group vs. 14.1% low-frequency group 
(p=0.43) 

• 5-year colorectal cancer–specific mortality rate= 10.6% 
high frequency group vs. 11.4% low-frequency group 
(p=0.52) 

• Colorectal cancer-specific recurrence rate=21.6% high-
frequency group vs. 19.4% low-frequency group 
(p=0.15). 

GILDA, 
201655,56 

1228 patients 
accrued from 
1998-2006 at  
41 centres  

N=613 standard (office visit + CEA Q 4 months 
for 4 years and then at year 5, colonoscopy at 
12 & 48 months, liver US at 4 & 16 months); 
DRE + proctoscopy added for patients with 
rectal cancer 
 
N=615 intensive (office visit + CEA + CBC + CA 
19-9 Q 4 months for 4 years and then at year 5, 
colonoscopy + chest xray Q 12 months for 5 
years, liver US Q 4 months for 16 months, then 
at years 2, 3, 4, and 5); DRE + proctoscopy + 
abdo/pelvis CT added for patients with rectal 
cancer 
 
 

• Intensive surveillance was able to anticipate the 
diagnosis of disease recurrence by 5.9 months (95% 
CI 2.71–9.11) 

• Comparison of OS curves of the whole intent-to-treat 
population showed no statistically significant 
differences 

• No clinically significant differences in patient QoL for 
standard vs. intensive follow-up groups 
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Study Participants Comparison Surveillance Groups Results & Conclusions 
CEAwatch, 
201557 

3223 patients 
accrued from 
2010-2012 at  
11 centres 

Standard protocol = clinic visit + liver US + chest 
xray Q 6 months for 3 years, then Q 12 months 
for 2 years; CEA Q 3 months for 3 years, then Q 
6 months for 2 years 
 
Intensive  protocol = clinic visit + chest/abdo CT 
Q 12 months for 3 years; CEA Q 8 weeks for 3 
years, then Q 3 months for 2 years  rise in 
CEA triggered repeat CEA in 4 weeks, and then 
chest/abdo CT if CEA still elevated  

• Stepped-wedge cluster-randomized trial, where 
clusters of hospitals sequentially switched from 
standard protocol to intensive protocol 

• N=243 recurrences; higher proportion of recurrences in 
the intensive vs. standard protocol (OR=1.80, 95% CI 
1.33-2.50, p=0.0004) 

• Proportion of recurrences that could be treated with 
curative intent was higher in intensive protocol 
(OR=2.84, 95% CI 1.38-5.86, p=0.0048) 

• Proportion of recurrences with definitive curative 
treatment outcome was higher in intensive protocol 
(OR=3.12, 95% CI 1.25-6.02, p=0.0145) 

• Time to detection of recurrent disease significantly 
shorter in the intensive protocol (HR=1.45, 95% CI 
1.08-1.95, p=0.013) 

FACS, 2014 

and 
FACS2, 
201658,59 

1202 patients 
accrued from 
2003-2009 at  
39 centres 

N=301 minimal follow-up (single 
chest/abdo/pelvis CT at 12-18 months) 
 
N=300 CEA Q 3 months for 2 years, then Q 6 
months for 3 years with single chest/abdo/pelvis 
CT at 12-18 months 
 
N=299 chest/abdo/pelvis CT Q 6 months for 2 
years, then Q 12 months for 3 years 
 
N=302 CEA + CT 
 

• Recurrence detected in N=199 after mean 4.4 years of 
follow-up (16.6%, 95% CI 14.5-18.7) 

• N=71 (5.9%, 95% CI 4.6-7.2) treated for recurrence 
with curative intent, with little difference by Dukes stage 

• Rates of surgical treatment of recurrence with curative 
intent=2.3% minimum follow-up group (7/301), 6.7% 
CEA group (20/300), 8% CT group (24/299), 6.6% 
CEA+CT group (20/302) 

• Compared with minimum follow-up, the absolute 
difference in the proportion of patients treated and 
surviving compared with the minimum follow-up group 
was 3.3% (95% CI 0.5-6.2) CEA group, 2.0% (95% CI 
−0.6- 4.6) CT group, and 3.6% (95% CI 0.7-6.5) 
CEA+CT group (overall p=0.09) 

• Number of deaths was not significantly different in the 
combined intensive monitoring groups 
(164/901=18.2%) vs. the minimum follow-up group 
(48/301=15.9%) 

• Retrospective cohort analysis after median 4.4 yrs 
follow-up: 

o N=189 (17%) recurrences 
o Incidence of recurrence varied according to 

the site of the primary (right colon 14%, left 
colon 16%, rectum 21%, p=0.023) and initial 
stage (Dukes’ A 10%, Dukes’ B 15%, Dukes’ 
C 24%, p< 0.0001) 

o Patients with rectal tumours benefited most 
from follow-up (treatable recurrence=rectum 
9%,  left colon 6%, right colon 3%, p=0.003) 

o Initial stage and site of primary tumour 
influenced post-recurrence survival 

CEASL, 
201418 

216 patients 
accrued from 
1982-1993 at 
 58 centres 

N=108 standard (clinic visit Q 1 month for 2 
years, then Q 6 months for 3 years +  CEA Q 1 
month for 3 years, then Q 3 months for 2 years 
 patients not notified if significant rises in CEA) 
 
N=108 aggressive (clinic visit Q 1 month for 2 
years, then Q 6 months for 3 years +  CEA Q 1 
month for 3 years, then Q 3 months for 2 years 
 CEA rise triggered "second-look" surgery to 
remove any recurrence discovered) 
 

• N=73 considered for second-look surgery, N=11 not 
operated/N=60 laparatomy/N=2 thoracotomy 

• Overall mortality = 26.4% standard group vs. 23.2% 
aggressive group, RR=1.16 (95% CI 0.87-1.37, p=NS) 

• Kaplan-Meier analysis showed no difference in long-
term survival 
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Study Participants Comparison Surveillance Groups Results & Conclusions 
Wang, 
200960 

326 patients 
accrued from 
1995-2001 at 
single centre 

N=165 routine: clinic visit + CEA + chest xray + 
liver imaging via CT or US Q 3 months for 1 
year, then Q 6 months for 2 years, then Q 12 
months for 2 years; colonoscopy at 6, 30, and 
60 months 
 
N=161 intensive: clinic visit + CEA + chest xray 
+ liver imaging via CT or US Q 3 months for 1 
year, then Q 6 months for 2 years, then Q 12 
months for 2 years; colonoscopy Q 3 months for 
1 year, then Q 6 months for 2 years, then Q 12 
months for 2 years 

• 5-year OS rate=. 77% intensive group vs. 73% routine 
group (p=NS) 

• Postoperative colorectal cancer detected in 13 patients 
(8.1%) in the intensive vs. 18 patients (11.4%) in the 
routine group (p=NS) 

• Asymptomatic postoperative colorectal cancer=76.9% 
(10/13) intensive vs. 38.9% routine group (OR=5.24, 
95% CI 1.06-26.0, p=.04) 

• Reoperation with curative intent=69.2% (9/13) intensive 
vs. 33.3% (8/18) routine group (OR=0.12, 95% CI 0.02-
0.91, p=0.03) 

• Probability of survival after postoperative colorectal 
cancer=69.1 (+12.3) months intensive vs. 24.4 (+5.7) 
months routine group (HR=2.97, 95% CI 1.05-8.44, 
p=.04) 

Sobhani, 
200861 

130 patients 
accrued from 
2001-2004 at  
7 centres 

N=65 standard (physical exam, serum CEA, US  
at 3, 6, 12, 18, 21, & 24 months) 
 
N=65 PET follow-up (standard + FDG-PET at 9 
& 15 months) 

• Intent-to-treat analysis showed recurrence in 46 
patients (N=25 FDG-PET vs. N=21 standard, p=NS) 

• N=3 false positives in FDG-PET group 
• Time to detection of recurrence was shorter in FDG-

PET group vs. standard group (12.1 vs 15.4 months, 
p=0.01) 

• N=12 curative R0 surgery performed  in 10 FDG-PET 
patients vs. 2 standard patients (43.5% vs. 9.5%, 
p=0.01) 

Rodruiguez-
Moranta, 
200662 

259 patients 
accrued from 
1997-2001 at  
3 centres 

N= 132 simple (clinical evaluation + CEA Q 3 
months for 2 years, then Q 6 months for 3 years; 
colonoscopy for at-risk patients only at years 1 
and 3) 
 
N=127 intensive (clinical evaluation+ CEA Q 3 
months for 2 years, then Q 6 months for 3 years; 
abdo CT or US Q 6 months for 2 years, then Q 
12 months for 3 years, chest xray + colonoscopy 
Q 12 months for 5 years) 

• No difference in OS in the whole series of patients 
(HR=0.87, 95% CI 0.49-1.54, p=0.62) 

• Higher OS in intensive vs. simple group for patients 
with stage II tumours (HR=0.34,  95% CI 0.12-0.98, 
p=0.045) and patients with rectal lesions (HR=0.09, 
95% CI 0.01- 0.81, p=0.03), due to higher rate of 
resectability for recurrent tumours 

• Colonoscopy was responsible for the detection of the 
highest proportion (44%) of resectable tumour 
recurrence in the intensive group 

 
Table 3. Summary of Systematic Reviews and Meta-analyses Examining the Effect of Different Follow-up Protocols on Cancer-
Related Outcomes in Patients with Colorectal Cancer that have Undergone Curative-Intent Resection 

Study Results & Conclusions 
Shinkins, 
201763 

• Systematic review of 52 studies with a combined 9717 participants 
• At the recommended CEA testing threshold of 5 µg/l, sensitivity = 71% (95% CI 64-76) and specificity = 88% (95% CI 84-92) 
• Secondary analysis of FACS data: 

o diagnostic accuracy of a single CEA test = AUC 0.74 (95% CI 0.68-0.80) 
o at the recommended threshold of 5 µg/L, sensitivity = 50.0% (95% CI 40.1-59.9) 
o 4/10 patients without a recurrence will have at least one false alarm and 6/10 tests will be false alarms; some 

patients will have multiple false alarms, particularly smokers 
• Authors recommend that the decision to further investigate be based on trend in serial CEA measurements; in order to 

maintain 70% sensitivity/90% specificity, it is necessary to increase the frequency of testing in year 1 and to apply a 
reducing threshold for investigation as measurements accrue 

Mohkles, 
201764 

• Systematic review and meta-analysis of 11 RCTs with survival data published between 1995 and 2016  
• More intensive monitoring (more frequent monitoring and/or additional methods of detection) advanced the diagnosis of 

recurrence by a median of 10 months (range 2-30 months) 
• 7 trials included in meta-analysis: no detectable difference in overall survival was associated with more intensive monitoring 

(HR 0.98, 95% CI 0.87-1.11) 
Jeffery, 
201617 

• Updated Cochrane review of 15 studies with 5403 participants 
• No overall survival benefit with intensive follow-up (HR=0.90, 95% CI 0.78-1.02); 1098 deaths among 4786 participants in 

12 studies 
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Study Results & Conclusions 
• No disease-specific survival benefit with intensive follow-up (HR=0.93, 95% CI 0.78-1.12); 432 colorectal cancer deaths 

among 3769 participants in 7 studies 
• No relapse-free survival benefit with intensive follow-up (HR=1.03, 95% CI 0.90-1.18); 1416 relapses among 5253 

participants in 14 studies 
• Salvage surgery with curative intent was more frequent with intensive follow-up (RR=1.98, 95% CI 1.53-2.56, p=0.14); 457 

episodes of salvage surgery among 5157 participants  in 13 studies 
Pita-
Fernandez, 
20158 

• Systematic review  and meta-analysis of 11 studies with 4055 participants 
• Overall survival rate improved significantly for patients with more intensive follow-up (HR=0.70, 95% CI 0.70–0.90) 
• Intensive strategy significantly associated with reduced mortality compared to no follow-up (HR=0.60, 95% CI 0.40–0.80) 

and compared to less intensive strategies (HR=0.80, 95% CI 0.70–0.90) 
• Effect of diagnostic tests on overall survival: 

o N=4 studies addressing more vs. less colonoscopy: HR=0.86, 95% CI 0.69-1.06 
o N=4 studies addressing colonoscopy vs. no colonoscopy: HR=0.65, 95% CI 0.53-0.81 
o N=1 study addressing more vs. less CEA: HR=0.57, 95% CI 0.35-0.92 
o N=3 study addressing CEA vs. no CEA: HR=0.73, 95% CI 0.51-1.05 
o N=1 study addressing more vs. less chest xray: HR=0.90, 95% CI 0.68-1.20 
o N=4 studies addressing chest xray vs. no chest xray: HR=0.66, 95% CI 0.53-0.81 
o N=6 studies addressing CT vs. no CT: HR=0.80, 95% CI 0.66-0.98 

• Higher probability of detection of asymptomatic recurrences (RR=2.59, 95% CI 1.66–4.06, curative surgery attempted at 
recurrences (RR=1.98, 95% CI 1.51–2.60), survival after recurrences (RR=2.13, 95% CI 1.24–3.69), and a shorter time in 
detecting recurrences (mean difference=−5.23 months, 95% CI −9.58 to −0.88) observed in group of patients with more 
intensive follow-up 

Nicholson, 
201511 

• Cochrane review of 52 studies addressing what CEA level should trigger further investigation during colorectal cancer 
follow-up 

• Overall sensitivity range=41-97%, overall specificity range=52-100% 
• 2.5 µg/L CEA threshold (7 studies): pooled sensitivity=82% (95% CI 78-86%), pooled specificity=80% (95% CI 59-92%) 
• 5 µg/L CEA threshold (23 studies): pooled sensitivity=71% (95% CI 64-76%), pooled specificity=88% (95% CI 84-92%) 
• 10 µg/L CEA threshold (7 studies): pooled sensitivity=68% (95% CI 53-79%), pooled specificity=97% (95% CI 90-99%) 
• Conclusions: 

o CEA is insufficiently sensitive to be used alone, even with a low threshold; essential to augment CEA monitoring 
with another diagnostic modality in order to avoid missed cases 

o trying to improve sensitivity by adopting a low threshold is a poor strategy because of the high numbers of false 
alarms generated 

• Recommendation: monitoring for colorectal cancer recurrence with more than one diagnostic modality but applying the 
highest CEA cut-off assessed (10 µg/L) 

 


