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Abstract
Purpose: After colorectal cancer (CCR) treatment, adequate follow-up is recommended to improve overall
survival. We aimed to assess the adherence to the National Comprehensive Cancer Network clinical
practice guidelines on post-treatment surveillance for CRC at the National Institute of Medical Sciences
and Nutrition Salvador Zubiran in Mexico City, Mexico.

Methods: We included patients with stage I-III CRC treated between January 2014 and December 2016.
We evaluated adherence to surveillance during the �rst three years after completion of CRC treatment or
until recurrence, whichever came �rst. We de�ned adequate compliance with guidelines as ≥2 physician
visits annually for three years, ≥2 serum carcinoembryonic antigen blood tests annually for two years,
and at least one colonoscopy during the three-year surveillance period.

Results: Overall-three-year adherence to surveillance recommendations was 53.8% (n=49). Colonoscopy
was the component with the highest adherence with 91.2% (n=83) of the patients, followed by medical
visits with 71.4% (n=65) of the patients. During the three-year period of follow-up, 23% (n=21) of patients
lost follow-up. Three-year recurrence rate was 6.6% (n=6). In a bivariate analysis, we did not �nd any
signi�cant association between clinical and demographic factors and adherence to surveillance.

Conclusions: At our institution, compliance to the guidelines on post-treatment surveillance is higher than
the reported at similar centers in other world regions, though there is a decreasing trend in adherence
during the study period. More evidence is needed to understand the potential barriers to surveillance and
implement strategies to improve compliance to surveillance and the survival of patients. 

Introduction And Aims
In Mexico, according to the Global Cancer Observatory 2020, colorectal cancer (CRC) is the third most
frequent type of cancer with 14,900 new cases per year and the leading cause of cancer mortality with
7,025 deaths per year1. Despite the prognosis improvement in recent years in patients with CRC,
recurrence after treatment with curative intent is high. Approximately 30% of patients with stages I to III
develop recurrence after initial treatment (surgery with or without chemotherapy), and 60 to 80% of
recurrences occur in the �rst two years 2.

The American Society of Clinical Oncology (ASCO), the National Comprehensive Cancer Network (NCCN),
and the European Society of Medical Oncology (ESMO) agree on post-treatment follow-up
recommendations, and they include them in their clinical practice guidelines to detect recurrences early
and improve CRC survivorship (see Table 1 in supplement material)3,4,5. Post-treatment surveillance for
colorectal cancer consists of four components: 1) a visit to the physician with a complete clinical history
and physical examination; 2) measurement of the carcinoembryonic antigen (CEA) blood levels; 3)
imaging with computed tomography (CT); 4) and endoscopic surveillance. The differences between the
recommendations of these societies lie in the frequency of the interventions. 3, 4, 5 There is controversy
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regarding the given survival bene�t of the different components used to follow CRC survivors in
individual randomized clinical trials 6,7,8. Nevertheless, some meta-analyses have shown a signi�cant
improvement in overall survival (OS) with more intensive follow-up programs 2,9.

In different world regions, adherence to guidelines is variable and goes from 12 to 87%10. This variability
can be explained by differences in patient characteristics, treatment received, access to health care
services, and/or health care system factors 10. Patient characteristics that can affect adherence to
surveillance are advanced age, socioeconomic status, comorbidities, and distance from home to the
center of care 10,11. In Mexico, there is no evidence of adherence to post-treatment surveillance
recommendations in CRC survivors. The National Institute of Medical Sciences and Nutrition Salvador
Zubiran (INCMNSZ-Spanish acronym) in Mexico City, a tertiary-level hospital, is a national reference
center for treating patients with CRC in Mexico, where patients also receive post-treatment surveillance.
This provides a unique scenario to assess adherence to existing guidelines and characterize the follow-up
of INCMNSZ CRC survivors.

The objective of this study was to evaluate the overall adherence to CRC post-treatment surveillance
recommendations in patients treated at the INCMNSZ. We also aim to assess the adherence to each of
the individual components of surveillance and to identify factors associated with higher adherence to
surveillance recommendations.

Materials And Methods
This study was approved by the Institutional Review Board (IRB) of the INCMNSZ (HEM-3662-21-22-1).
We built a dataset by retrospectively reviewing the de-identi�ed medical records of patients with a
histologic diagnosis of CRC, stage I to III, according to the seventh edition of the American Joint
Committee on Cancer staging system (AJCC-7), and treated between January 1, 2014, and December 31,
2016, at INCMNSZ. This dataset included the starting date of surveillance, number, and date of medical
visits, CEA blood tests, CT scans and colonoscopies performed in years one to three, other studies
requested, date of recurrence, date of the last visit, vital status, and sociodemographic variables: age, sex,
socioeconomic status, distance from home to the center of care, and education level. We excluded
patients diagnosed but not treated in this center, patients who did not complete adjuvant therapy, patients
who progressed during adjuvant therapy, patients who died before starting surveillance, and those with
missing information relevant to this analysis. We assessed adherence to surveillance during a three-year
follow-up period after completion of oncological treatment or until recurrence or death, whichever
occurred �rst. At the INCMNSZ, post-treatment surveillance is performed by medical oncology fellows
with the supervision of attending oncologist physicians who follow the recommendations dictated by the
NCCN guideliness3 with some modi�cations based on up-to-date literature. These guidelines are followed
in our institution as they are constantly updated.

De�nitions of adherence to surveillance
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We used a composite de�nition previously stated by Cooper et al12 to assess overall adherence for this
study. We decided to use this de�nition as it has been used in other studies allowing comparisons with
other populations. Cooper et al, de�ne overall adherence as ≥ 2 medical visits per year for three years, ≥ 2
CEA blood tests per year for two years, and ≥ 1 colonoscopy in the 3-year surveillance period. We created
a modi�ed composite de�nition that includes the previous components and ≥ 1 CT scan during the �rst 6
to 18 months. CT scan is a component of surveillance recommended by NCCN guidelines and is
performed at our institution 3. We also evaluated each component of the overall adherence de�nition
separately for the individual adherence assessment.

Factors associated with adherence to surveillance
recommendations
We analyzed factors potentially associated with adherence to surveillance in our cohort. Previous studies
have found that sociodemographic factors such as age, income, race, and distance from home to the
center of care, can impact the surveillance received by survivors of different types of cancer. 11,13,14,

In our study, the variables analyzed were sex, clinical stage at diagnosis, primary tumor site, age over 65
years, socioeconomic level (assigned by our social work o�ce with a score from 1 to 7 from lowest to
highest income), comorbidity burden using the Charlson index (score obtained from 19 items related to
medical conditions and commonly used to assess comorbidity burden) with a cutoff point of ≥ 4 which
predicts one-year mortality of 52%15, the distance from INCMNSZ to home (de�ned as "close to
INCMNSZ" if the patient's city of residence belonged to the metropolitan area of the Valley of Mexico as
previously de�ned by our government16) and educational level according to the levels proposed by the
National Institute of Geography and Statistics (INEGI- Spanish acronym)17; which are: no education, basic
education, high intermediate education, and higher education.

Statistical analysis
Data was analyzed using IBM SPSS version 25. We performed a descriptive analysis of the clinical and
sociodemographic variables and conducted a bivariate analysis using chi-square tests to identify factors
affecting the overall adherence and the adherence to individual components of surveillance. We
calculated overall survival and recurrence-free survival using the Kaplan-Meier method.

Results

Demographics
We reviewed 216 clinical records of patients with a histological diagnosis of CRC and excluded 125
patients that were clinical stage IV, diagnosed but not treated in this center, and with relevant missing
information (see Fig. 1). We included 91 patients in this analysis, 46.2% (n = 42) were women and 53.8%
(n = 49) men, with a mean age of 62.2 (SD 12.5) years. In 68.1% (n = 62) of patients, the tumor was
located in the colon and 31.9% (n = 29) in the rectum. According to AJCC-7, 19.8% (n = 18) of cases were
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stage I, 38.5% (n = 35) stage II and 41.28% (n = 38) stage III. The median Charlson comorbidity index
score was 4 (IQR 3–6) (see Table 1).

Adherence to colorectal cancer post-treatment surveillance
recommendations
Overall-three-year adherence to CRC post-treatment surveillance recommendations at the INNCMSZ,
according to the de�nition of Cooper et al., was 53.8% (n = 49). Using our proposed Modi�ed Composite
De�nition that included the CT scan, overall-3-year adherence was 40.6% (n = 37). When evaluating
adherence to the individual components of surveillance in the three-year period, colonoscopy was the
component with the highest adherence with 91.2% (n = 83), followed by medical visits with 71.4% (n = 65),
CEA measurement with 58.2% (n = 53), and CT scan with 36.2% (n = 33). Additionally, we observed that
12.08% (n = 11) of the patients had a PET/CT or any other imaging study not indicated for surveillance.
There is a decreasing trend in adherence to all the components of surveillance year by year in the 3-year
follow-up period (see Table 2).

Factors associated with adherence to surveillance
recommendations
We performed a bivariate analysis to identify factors associated with higher overall and individual
adherence, and we did not �nd any statistically signi�cant association with any variable (see Table 3).

Recurrence and overall survival
In this cohort, the three-year recurrence rate was 6.5% (n = 6). However, after a median follow-up of 79.5
(IQR 72.6–89.5) months, the recurrence rate was 10.9% (n = 10), with a 5-year recurrence-free survival of
89%. It is important to point out that, during the 3-year period of follow-up, 23% of patients were lost for
surveillance. After three years, 31.8% (n = 29) of the cases in our cohort were lost to follow-up, and it was
not possible to contact them.

Regarding cases with recurrence, 70% (n = 7) of patients were stage III at diagnosis, 70% (n = 7) were
systemic, and 30% (n = 3) were local. In six (60%) cases, recurrence was detected by the follow-up CT
scan in asymptomatic patients, three cases (30%) were detected by a CEA elevation also in
asymptomatic patients, and one case (10%) was detected by symptoms with a concomitant CEA
elevation. During the �rst �ve years of follow-up, we detected 80% of the recurrences (n = 8) (see
Supplementary Table 2).

Four deaths were reported during the follow-up period, with a �ve-year survival rate of 95.6%. Because of
the low number of deaths registered in our follow-up period, it was not possible to perform an analysis to
evaluate the impact of the individual recommended components of surveillance nor the composite
adherence de�nitions on overall survival.

Discussion And Conclusions
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Higher adherence rates to surveillance recommendations in CRC have been associated with better cancer-
mortality18. In addition, patient surveillance improves the care of those patients who could potentially
bene�t from curative treatments2.

In this cohort, the overall adherence to surveillance recommendations for CRC survivors was slightly
superior to 50%, a number that we considered high compared to other populations10,11. However, 46.2%
of patients did not comply with adequate surveillance according to Cooper’s de�nition, and 59.3% of
patients did not comply with our proposed modi�ed composite de�nition, which includes the CT scan.
When comparing our overall adherence against other populations, compliance to the guidelines on post-
treatment surveillance is higher than the reported at similar centers in other world regions Kupfer et al11

reported an overall adherence of 22.8% at three NCI-designated cancer centers, and Cooper et al12

reported an overall adherence of 17% in Medicare bene�ciaries.

The surveillance component with the highest adherence in other populations was the medical visit, with
an overall adherence between 70–92%10. Similarly, the component with the lowest adherence in other
populations was colonoscopies, with an adherence between 18–61%10. Our results show that
colonoscopy was the individual component with the highest adherence rate, even though it is an invasive
procedure. This might be because it only requires completing one examination in the three-year
surveillance period. Additionally, medical visits had consistently high compliance throughout the three-
year period. The medical visit represents the minimum component that some guidelines suggest for
follow-up, which is relevant in resource-limited contexts, like many regions in Mexico.19 The individual
component with the lowest adherence rate was the CT scan. The lack of adherence to CT scans could be
due to oncologists’ preferences based on patients’ characteristics and changing evidence. During our
study period (2014–2016), a randomized clinical trial conducted by Primrose et al6 in the UK revealed
that surveillance with CEA and CT measurements increased the chance of receiving a curative resection.
However, when they compared the intensive and the minimal follow-up groups, there was no signi�cant
impact on survival (overall survival of 18.2% vs. 15.9%, p = NS). This study could have impacted the
request for CT scans in our institution. More recently, results of the COLOFOL Randomized Clinical Trial 3

did not show a signi�cant difference in �ve-year mortality between those patients who received high-
intensity surveillance (CEA and CT scan at 6, 12, 18, 24, 36 months) and those who received low-intensity
surveillance (CEA and CT at 12 and 36 months) (13 vs. 14.1%, p = 0.43) 8. Even with this evidence, CT is
still part of surveillance recommendations in guidelines, and our work shows it might have a relevant role
in detecting recurrences without enough evidence about its impact on survival in this cohort.

Previous studies in other populations have found that some factors may impact adherence to
surveillance recommendations10,11. In our study, we did not �nd statistically signi�cant predictors of
adherence to follow-up recommendations, which might be explained by our small sample size.
Nevertheless, we recognize that circumstances related to the patient, physician, and the health system
in�uence the adequate surveillance of CRC survivors. Patient education and shared decision-making to
offer the best possible care are effective strategies to improve adherence. Several CRC screening studies
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have found that narrative communication strategies like sharing stories or testimonials positively
in�uence adherence, mainly due to greater emotional engagement20,21,22. This approach could be
implemented using videos, images, or lea�ets of patients who have had a positive experience following
surveillance regularly21,22. Other suggestions include reminders for appointments generated by the
electronic medical records23,24; the inclusion of a medical team member who aids patients in arranging
upcoming medical visits and organizing them, and avoiding confusion in the appointments ordered by
the medical provider25. Telemedicine could also increase access to surveillance, decentralize care, and
reduce patient travel costs. During the COVID-19 pandemic, we implemented a telemedicine system in our
institution. This system can help patients adhere to medical visits better by avoiding traveling long
distances.

Our study has several limitations. This is a retrospective study conducted in a single tertiary care center in
Mexico City with a modest sample size. Therefore, it is not possible to generalize our results to other
Mexican populations, as each different center has its particular follow-up system for cancer survivors.
Due to the sample size, we do not have the statistical power to expose the effect of the variables
analyzed on adherence. The small number of patients and the high rate of loss of follow-up could explain
the higher �ve-year overall survival and �ve-year recurrence-free survival compared to other populations.
Finally, factors associated with physician decisions regarding surveillance recommendations were not
evaluated but could also impact adherence.

The main strength of this study is that it is the �rst assessment of adherence to post-treatment
surveillance recommendations of CRC in Mexico. We assessed overall adherence and to individual
components of surveillance in the �rst three years of follow-up, the period where the majority of
recurrences in CRC occur (60–80%)2. This study provides valuable evidence to improve adherence by
focusing on the components of surveillance where we found the lowest adherence rates and taking
advantage of the components of surveillance with higher rates. As for medical visits, telemedicine can be
implemented for patients from outside the metropolitan area.

In conclusion, in our institution, compliance to the guidelines on post-treatment surveillance is higher than
the reported at similar centers in other world regions, though there is a decreasing trend in adherence
during the study period. Nevertheless, it is di�cult to generalize this knowledge to other Mexican
populations as each cancer center has its own method of implementing surveillance systems. Multi-
institutional studies with a bigger sample size are needed to have more certainty about our �ndings. More
evidence will help us understand the potential barriers to surveillance in our population and implement
strategies to improve compliance to surveillance and the survival of patients.
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Characteristic N=91

Age at diagnosis (mean ± SD) 62.25 ± 12.5

Sex 

Women

Men

n (%)

42 (46.2)

49 (53.8)

Tumor location

Colon

Rectum

n (%)

62 (68.1)

29 (31.9)

Clinical Stage1

I

II

III

n (%)

18 (19.8)

35 (38.4)

38 (41.8)

Socioeconomic Status (strati�ed)

        1-2

        3

        4-5

        6-7

n (%)

39 (42.8)

31 (34.2)

10 (10.9)

11 (12.0)

Charlson Comorbidity Index Score (median, IQR) 4 (3-6)

Distance from home to center of care

         Living in Metropolitan area 

         Living outside Metropolitan area 

n (%)

63 (69.2)

28 (30.8)

Education

         No education

         Basic Education

         High-Intermediate education

         Higher education

n (%)

1 (1.1)

32 (35.2)

32 (35.2)

26 (28.5)

1 According to AJCC-7

Abbreviations: SD, standard deviation. IQR, interquartile range 25-75%.
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Table 2. Adherence to the recommended individual components of surveillance and to the composite
de�nition per year and per the 3-year period of follow-up

Component of surveillance Year One

n = 91
(%)

Year
Two

n = 87
(%)

Year
Three

n = 85
(%)

3-years
Global

n = 91 (%)

Medical Visit 83
(91.2)

71
(81.6)

62 (72.9) 65 (71.4)

CEA Measurement 78
(85.7)

67
(77.0)

53 (62.3) 53 (58.2)

Colonoscopy 79
(86.8)

3 (3.4) 1 (1.1) 83 (91.2)

CT scan 63
(69.2)

55
(63.2)

49 (57.6) 33 (36.2)

Composite Adherence

Cooper et al11

NA NA NA 49 (53.8)

Proposed Modi�ed Composite Adherence
De�nition*

NA NA NA 37 (40.6)

 

* Proposed modi�ed de�nition which includes at least one CT scan in the �rst 12 +- 6 months.

Abbreviations: CT, computed tomography; NA, not applicable; CEA, Carcynoembrionic Antigen.

Table 3. Bivariate Analysis to identify factors associated to adherence of surveillance recommendations
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Variable Composite
adherence

(p value)

Modi�ed
composite
adherence

(p value)

Medical Visit
Adherence

(p value)

CEA
measurements
adherence

(p value)

CT scan
adherence

 

(p value)

Sex 0.51 0.67 0.61 0.80 1.00

Clinical Stage 0.59 0.44 0.97 0.76 0.94

Socioeconomic
Status

0.99 0.89 0.24 0.44 0.17

Age > 65 years 0.52 0.38 0.78 0.60 0.43

Charlson
Index ≥ 4

0.36 0.36 1.00 0.88 0.65

Primary Tumor
Site

0.50 0.17 0.21 0.14 0.47

Distance from
home

0.48 0.35 0.60 0.72 0.35

Education 0.64 0.87 0.13 0.07 0.11

Abbreviations: CEA, carcinogenembryonic antigen. CT, computed tomography.

Figures
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Figure 1

CONSORT Diagram of the Cohort

Abbreviations: CRC, colorectal cancer.
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