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Abstract

BACKGROUND

The implementation of a colorectal cancer (CRC) screening programme may
increase the awareness of Primary Care Physicians, reduce the diagnostic delay in
CRC detected outside the scope of the screening programme and thus improve
prognosis.

AIM

To determine the effect of implementation of a CRC screening programme on
diagnostic delays and prognosis of CRC detected outside the scope of a screening
programme.

METHODS

We performed a retrospective intervention study with a pre-post design. We
identified 322 patients with incident and confirmed CRC in the pre-implantation
cohort (June 2014 - May 2015) and 285 in the post-implantation cohort (June 2017 -
May 2018) in the Cancer Registry detected outside the scope of a CRC screening
programme. In each patient we calculated the different healthcare diagnostics
delays: global, primary and secondary healthcare, referral and colonoscopy-
related delays. In addition, we collected the initial healthcare that evaluated the
patient, the home location (urban/rural), and the CRC stage at diagnosis. We
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determined the two-year survival and we performed a multivariate proportional
hazard regression analysis to determine the variables associated with survival.

RESULTS

We did not detect any differences in the patient or CRC baseline-related variables.
A total of 20.1% of patients was detected with metastatic disease. There was a
significant increase in direct referral to colonoscopy from primary healthcare
(25.5%, 35.8%; P = 0.04) in the post-implantation cohort. Diagnostic delay was
reduced by 24 d (106.64 + 148.84 days, 82.84 £ 109.31 d; P = 0.02) due to the
reduction in secondary healthcare delay (46.01 + 111.65 d; 29.20 + 60.83 d; P =
0.02). However, we did not find any differences in CRC stage at diagnosis or in
two-year survival (70.3%; P = 0.9). Variables independently associated with two-
year risk of death were age (Hazard Ratio-HR: 1.06, 95%CI: 1.04-1.07), CRC stage
(I HR: 2.17, 95%CI: 1.07-4.40; III HR: 3.07, 95%CI: 1.56-6.08; IV HR: 19.22, 95%ClI:
9.86-37.44; unknown HR: 9.24, 95%CI: 4.27-19.99), initial healthcare consultation
(secondary HR: 2.93, 95%CI: 1.01-8.55; emergency department HR: 2.06, 95%Cl:
0.67-6.34), hospitalization during the diagnostic process (HR: 1.67, 95%CI: 1.17-
2.38) and urban residence (HR: 1.44, 95%CI: 1.06-1.98).

CONCLUSION

Although implementation of a CRC screening programme can reduce diagnostic
delays for CRC detected in symptomatic patients, this has no effect on CRC stage
or survival.

Key Words: Colorectal cancer; Population based screening; Primary healthcare; Diagnostic
delay; Prognosis

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: We have designed a retrospective intervention study with a pre-post design to
confirm the hypothesis that the implementation of a colorectal cancer (CRC) screening
program may increase the awareness of primary care physicians and, thus, reduce the
diagnostic delays in CRC detected outside the screening program and improve
prognosis. Our results confirm that the implementation of the CRC screening program
reduced the diagnostic delays due to an increase in the direct referrals to colonoscopy
from primary healthcare. However, this reduction in the delays had no effect on the
stage at diagnosis or in the two year survival. These later results were confirmed in a
multivariable Cox regression analysis.

Citation: Cubiella J, Lorenzo M, Baiocchi F, Tejido C, Conde A, Sande-Meijide M, Castro M.
Impact of a colorectal cancer screening program implantation on delays and prognosis of non-
screening detected colorectal cancer. World J Gastroenterol 2021; 27(39): 6689-6700

URL: https://www.wjgnet.com/1007-9327/full/v27/i39/6689.htm

DOI: https://dx.doi.org/10.3748/wjg.v27.i39.6689

INTRODUCTION

Colorectal cancer (CRC) is one of the most important health problems in the Western
world. In 2018, almost half a million new cases were diagnosed in Europe and 250,000
patients died due to CRC[1]. In order to reduce the disease burden, population-based
CRC screening programmes have been established in the Western world. This strategy
has demonstrated its efficacy to reduce CRC mortality and incidence in randomized
controlled trials. Furthermore, we have real data showing that implementation of CRC
screening programmes has achieved its expected efficiency in reducing both CRC
mortality and incidence[2,3].

In spite of the implementation of CRC screening programmes, most CRC are
detected among symptomatic patients outside the scope of CRC screening mainly due
to the limited participation and the detection in age cohorts that are not candidates for
CRC screening[4,5]. However, as in breast cancer screening, the implementation of
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CRC screening may have an additional positive effect on these patients due to
increased awareness and creation of multidisciplinary teams[6]. In this sense, CRC
screening may increase the CRC awareness of patients and primary care physicians
(PCPs) and promote use of faecal immunochemical test (FIT) as a triage test to refer
patients to colonoscopy[7].

The delay to diagnosis in cancer is due to factors related to the patient and health
system. The period from initial symptoms until final diagnosis is made can be highly
variable. Although the common belief is that a longer delay can lead to an advanced
stage at diagnosis and worse prognosis, evidence on CRC is controversial[8]. Patients
seeking assistance with more severe symptoms are diagnosed in a shorter period and
have more advanced disease[9]. In contrast, there is no evidence that a health system
delay lower than six months worsens prognosis in the context of an outpatient
diagnosis[10].

Based on the hypothesis that implementation of a mass CRC screening programme
could raise awareness of patients and PCPs, we decided to design a retrospective
intervention study to determine whether implementation of a CRC screening
programme could reduce health system delays and, secondarily, improve CRC staging
at diagnosis and long term survival.

MATERIALS AND METHODS
Study design

We designed a retrospective intervention study with a pre-post design without a
control group.

Description of the intervention

The intervention was the first round of the Galician CRC screening programme that
took place between 1 July 2015 and 30 June 2017 in Ourense, Spain. Galician CRC mass
screening is based on biennial FIT with a 20 ug haemoglobin/g of faeces threshold. FIT
is offered to subjects aged 50 to 69 years. It is coordinated by the Public Health
Department of the Galician Regional Health Department. They are in charge of the
identification of subjects, invitation to participate, reception of FIT results, citation of
patients with a positive result to perform a colonoscopy and final evaluation of the
endoscopic and histological results. Primary healthcare clinics are in charge of
promoting participation in the screening programme, collecting FIT kits and
evaluation of subjects with a positive FIT prior to colonoscopy. The hospitals in each
health area are responsible for FIT analysis, colonoscopies, histological analysis and
evaluation and treatment of patients with a CRC. Finally, personnel at the
Coordination Unit key in data into the screening programme’s information system
regarding CRC stage according to the AJCC classification,[11]. the final classification of
patients with a positive result[12]. as well as several quality endoscopist indicators
according to the Spanish guideline on quality in screening colonoscopy[13]. During the
implantation of the CRC screening program no change was performed in the
diagnostic pathways for CRC diagnosis in symptomatic patients.

Inclusion criteria and definition of the cohorts
Pre cohort: We included all invasive incident CRC histologically confirmed detected in
the natural year before implementation of the CRC screening programme (1 July 2014
- 30 June 2015) in Ourense.

Post cohort: We included all invasive incident CRC histologically confirmed and
detected outside the scope of the CRC screening programme in the natural year after
the first round: (1 July 2017- 30 June 2018).

Identification of the incident CRC

We identified the incident using the case identification structure developed and
validated by the project for implementation of the Galician Tumour Registry (Project
REGAT). REGAT uses the topographic codes ICD-O-3.1 C18-C19-C20 to identify the
CRC[14]. Codes C18.1 (appendix), C21 (anus and anal canal) were excluded. REGAT
data were crosslinked with the Galician CRC screening information system to exclude
those patients with a CRC diagnosed within the screening programme.

Variables analyzed
We collected information regarding: (1) Demographics (age and sex); and (2) Tumour
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location in relation to the splenic flexure: proximal (caecum, ascending colon, hepatic
flexure and transverse colon) and distal (rectum, sigma, descending colon and splenic
flexure).

Cancer stage at diagnosis according to the TNM classification (AJCC 7th edition)
[11]. We used the following data to determine the stage at diagnosis: clinical or
anatomo-pathological stage for metastatic disease, imaging tests for the local rectal
cancer stage (T and N), anatomo-pathological evaluation for the remaining situations
(colon cancer T and N).

We searched in IANUS, the unified clinical record database of the Galician Health
Department, for information regarding the contacts and referrals in the healthcare
system. IANUS includes all information regarding attendance in primary and
secondary healthcare as well as emergency departments and hospitalization. We
determined the first contact in the health system (primary, secondary, emergency),
whether the patient required hospitalization during the diagnostic process and the
diagnostic delays. We defined five diagnostic delays (Figure 1): (1) Global diagnostic
delay: Overall delay from the first consultation to definitive diagnosis; (2) Primary
healthcare delay: Delay from the initial evaluation in primary healthcare until the
decision to refer to secondary healthcare. In the event of colonoscopy being directly
requested from primary healthcare, this date was considered as the referral date; (3)
Referral delay: Delay from the primary healthcare referral to the first attendance in
secondary healthcare (either clinical consultation or performing of colonoscopy); (4)
Secondary healthcare delay: Delay from the first attendance in secondary healthcare to
final diagnosis; and (5) Colonoscopy delay: Delay from the colonoscopy request to the
performing of colonoscopy.

Statistical analysis

First, we performed a descriptive analysis of the variables included: number and
frequencies in the qualitative variables and mean and standard deviation in the
quantitative variables. We determined whether there were differences between both
cohorts in the diagnostic pathways (hospitalization, direct referral to colonoscopy from
primary healthcare) using the Chi-square test. In order to detect whether there were
differences in the referral delays between both cohorts we used the Student f test. We
analyzed whether there were differences in two-year survival between both cohorts in
the Kaplan-Meier analysis using the log-rank test. Finally, to control confounding
variables we performed a Cox multivariate regression analysis and we determined
which variables were independently associated with survival after diagnosis. The
study was statistically reviewed by a biomedical statistician.

Ethics aspects

The study was conducted in accordance with the Declaration of Helsinki, and the
protocol was approved by the Ethics Committee of Galicia, Spain (code 2016/274). As
long as the study was based on database use, no informed consent was required. The
information was accessed according to prevailing European and Spanish legislation.

RESULTS

Description of the sample

We identified records from 757 patients in the two periods analyzed in the cancer
registry. We excluded 92 patients that did not meet the inclusion criteria and 58
patients with CRC detected within the CRC screening programme in the post-
implantation cohort. Finally, the pre-implantation and post-implantation cohort
consisted of 322 and 285 patients, respectively (Figure 2).

As we show in Table 1, we did not detect baseline differences between both cohorts.
CRC was detected more commonly in males (59.6%) with a mean age of 74.5 + 11.5
years and more than two thirds were distal to the splenic flexure. There were no
differences with respect to the place of residence either. Most patients were initially
evaluated in primary healthcare but up to 41.0% required hospitalization before
reaching final diagnosis. Diagnosis was made through colonoscopy in 89.8% of
detected CRC. In this sense, we detected a significant increase in the colonoscopy
directly requested from primary healthcare in the post-implantation cohort (P = 0.04).
When we limited the analysis to those patients initially seen in primary healthcare
(522), the results were similar. In this sense, we only found differences in the rate of
colonoscopy directly referred from primary healthcare (29.2%, 42.3%; P = 0.005).
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Table 1 Characteristics of the patients included

Pre-implantation cohort (n = 322) Post-implantation cohort (n = 285) P value'
Sex 0.1
Male 184 (57.1%) 178 (62.5%)
Female 138 (42.9%) 107 (37.5%)
Age (yr) 741+11.8 748 +11.1 04
Colorectal location 0.8
Distal to splenic 221 (68.6%) 197 (69.1%)
Proximal to splenic 101 (31.4%) 88 (30.9%)
TNM
I 45 (14.0%) 47 (16.5%)
II 93 (26.9%) 71 (24.9%)
I 101 (31.4%) 99 (34.7%) 0.5
v 65 (20.2%) 57 (20.0%)
Unknown 18 (5.6%) 11 (3.9%)
Rural/Urban
Rural 218 (67.9%) 195 (68.4%) 0.8
Urban 103 (32.1%) 90 (31.6%)
Initial consultation
Primary healthcare 281 (87.3%) 241 (84.6%)
Secondar y healthcare 33 (10.2%) 37 (13.0%) 0.5
Emergency department 8 (2.5%) 7 (2.5%)
Hospitalization
Yes 135 (41.9%) 114 (40.0%) 0.6
No 187 (52.2%) 171 (60.0%)
Colonoscopy request
Primary healthcare 82 (25.5%) 102 (35.8%)
Secondary healthcare 0.04
After referral 160 (49.7%) 116 (40.7%)
Direct request 45 (14.0%) 40 (14.0%)
No colonoscopy 35 (10.9%) 27 (9.5%)

IStatistical significance in the univariate analysis using the Chi-square test for qualitative variables and the Student f test for quantitative variables.

Delay to diagnosis

The delay to diagnosis was reduced in 24 d after implantation of the CRC screening
programme (P = 0.02). We did not detect any differences in the primary healthcare,
referral or colonoscopy delay. The reduction was due to a secondary healthcare delay
in relation to an increased rate of direct referral to colonoscopy from primary
healthcare, as we show in Table 2 and Figure 3.

The global delay was also reduced by 27 d in patients evaluated initially in primary
healthcare (117.66 + 154.08 days, 90.06 + 111.31 days; P = 0.02) also due to a reduction
in secondary healthcare delay (48.17 + 116.42 d, 26.89 + 54.50 d; P = 0.02). There were
no differences in primary healthcare, referral or colonoscopy delay.

Factors associated with survival
The incidence of metastatic CRC remained stable (20.1%) in both cohorts and overall
survival after one and two years was 71.3% and 70.3% without differences in the log-
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Table 2 Delay to colorectal cancer diagnosis in the pre and post-implantation cohorts

Pre-implantation cohort (n = 322) Post-implantation cohort (n = 285) P value'
Global diagnostic delay (d) 106.64 + 148.84 82.84 +109.31 0.02
Primary healthcare delay (d) 35.88 + 84.47 39.28 + 98.03 0.7
Referral delay (d) 13.18 +25.77 16.02 +41.63 0.4
Secondary healthcare delay (d) 46.01 +111.65 29.20 + 60.83 0.02
Colonoscopy delay (d) 43.71 £78.22 37.75 £ 53.37 0.3

IStatistical significance in the univariate analysis using the Student  test.
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Figure 2 Flowchart of the patients included in the analysis.

rank test (P = 0.9) as we show in Figure 4. These results were confirmed in the Cox
multivariate regression analysis and there were no differences in the survival between
both cohorts (post-implantation cohort HR: 1.12, 95%CI: 0.83-1.51). As we show in
Table 3, only age, CRC staging according to TNM classification, initial healthcare
consultation, hospitalization during the diagnostic process and residence were
independently associated with death after CRC diagnosis.
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Table 3 Factors associated with survival

Hazard ratio' (95%Cl)

Sex

Male

Female

Age (yr)
Colorectal location
Distal to splenic
Proximal to splenic
Cohort
Pre-implantation
Post-implantation
TNM

I

I

1T

1Y%

Unknown

Initial consultation

Primary healthcare

Secondary healthcare

Emergency department

Hospitalization
Yes

No

Colonoscopy request

Primary healthcare

Secondary healthcare

After referral from Primary Healthcare

Direct request
No colonoscopy
Rural/Urban
Rural

Urban

Diagnostic delay (d)

1
1.18 (0.89-1.58)

1.06 (1.04-1.07)

1

0.84 (0.62-1.13)

1

1.12 (0.83-1.51)

1
217 (1.07-4.40)
3.07 (1.56-6.08)
19.22 (9.86-37.44)

9.24 (4.27-19.99)

1
2.93 (1.01-8.55)

2.06 (0.67-6.34)

1.67 (1.17-2.38)

1

1.79 (0.96-3.35)
1.54 (0.92-2.58)
0.74 (0.25-2.21)

1

1
1.44 (1.06-1.98)

1.001 (1.00-1.002)

"Hazard Ratio and its 95% confidence interval calculated using a multivariate proportional hazard regression analysis.
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DISCUSSION

Our study shows that implementation of the CRC screening programme reduced
healthcare referral delays due to the direct request of colonoscopy from primary
healthcare. Unfortunately, this reduction in referral delay had no effect on CRC
staging at diagnosis nor on the two-year survival. Finally, although we detected
several variables associated with overall survival, multivariate logistic analysis
confirms that neither implantation of the CRC screening nor diagnostic delay were
related to the prognosis of CRC detected outside the scope of CRC screening.
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Figure 4 Survival curves of the pre and post-implantation cohorts. Survival curves were calculated using the Kaplan-Meier method.

PCPs play an important role in CRC care, from encouraging screening and accurate
diagnosis to providing care during and after treatment for cancer and any comorbid
complications. The implication of PCPs on CRC screening is variable according to the
screening programme. Participation rates are increased when PCPs are involved in the
invitation process. However, in the European population-based programmes in
Europe PCPs play a rather supportive, informative or facilitating role[15]. In our case,
PCPs receive full information on the screening programme organization and they are
in charge of promoting participation as well as resolving any doubts. Within the
training, PCPs are reminded which symptoms may lead to suspicion of CRC as well as
the established referral pathways, including direct referral criteria for colonoscopy
evaluation from primary healthcare[8,16].
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We designed this analysis under the hypothesis that increased awareness on CRC
and training in the diagnosis of CRC and the established protocols could reduce delays
attributed to the health system. In this sense, our results confirm that implementation
of the screening programme enabled a reduction in the diagnostic delay due to an
increase in direct referrals to colonoscopy from primary healthcare. PCPs, as
demonstrated in our study, are the main gateway and responsible for a significant part
of the delay[17-19]. The role of PCPs in CRC diagnosis is complex since gastro-
intestinal symptoms that may suggest CRC are very common, the CRC prevalence low
and the diagnostic performance of available symptom-based tools is very limited[20].
Recently, implementation of the faecal immunochemical test to triage patients with
gastrointestinal symptoms in primary healthcare has improved diagnostic referral
pathways[20,21]. In the health area of Ourense, faecal immunochemical test was
implemented as a triage test seven years ago, so we cannot attribute the decreases in
delay to this modification[16].

However, it is relevant that, despite the reduction in delay, we have not detected
any changes in the stage at diagnosis or in the prognosis of CRC. These data are in
accordance with results previously published by our group[8]. and with the data in the
available meta-analysis on the effect of diagnostic delays in CRC prognosis[9]. In this
sense, the prognosis of patients with shorter diagnostic delay is worse due to
presentation with urgent symptoms that require hospitalization or more serious
systemic symptoms[19]. In fact, in our study, hospitalization during admission was
associated with a higher risk of mortality after diagnosis. In our research, although
initial urgent presentation was rare, up to 40% of patients required hospitalization
during the diagnostic process, similar to the information available on literature[22-24].
This lack of relationship between delay and prognosis may be related to different
forms of presentation. In this sense, a prospective study on patients that met the
National Institute for Health and Care Excellence referral criteria demonstrated that a
delay of more than six months was associated with a worse prognosis compared to
patients with the same symptoms diagnosed in an interval of less than one month[10].

Our study has two main strengths. We had the opportunity to evaluate the effect of
the CRC screening programme on the diagnostic delays of CRC detected in
symptomatic patients. This is the first study that evaluates additional impacts of the
implementation of CRC screening on CRC diagnosis. No study has evaluated whether
a CRC screening programme can increase the awareness of patients and PCPs, reduce
delays and improve prognosis. However, we could identify all the CRC through the
Galician cancer registry, confirm the diagnosis in IANUS, the centralized clinical
record and determine when the patient was evaluated in the health system and thus
calculate all the referral delays[25].

There are several limitations. Due to the design of the study, we could not evaluate
the effect of CRC screening on the patient delays to seek assistance. Patient delay
accounts for a relevant proportion of the delay between the onset of symptoms and the
final diagnosis[26]. Moreover, we did not collect the initial symptoms as long as they
were not collected uniformly in the clinical records.

CONCLUSION

To conclude, the implementation of a CRC screening programme enabled reduction of
health system diagnostic delay by means of increased patients referred directly by
PCPs to colonoscopy. However, this reduction in referral delay did not modify either
CRC stage at diagnosis or two-year survival.

ARTICLE HIGHLIGHTS

Research background
In spite of the implementation of colorectal cancer (CRC) screening programmes, most
CRC are detected among symptomatic patients outside the scope of CRC screening.

However, they may increase the CRC awareness of patients and primary care
physicians (PCP).

Research motivation
The implementation of a mass CRC screening programme could raise awareness of
patients and PCPs, we decided to design a retrospective intervention study to
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determine whether implementation of a CRC screening programme could reduce
health system delays and, secondarily, improve CRC staging at diagnosis and long
term survival.

Research objectives

To determine the effect of implementation of a CRC screening programme on
diagnostic delays and prognosis of CRC detected outside the scope of a screening
programme.

Research methods

We designed a retrospective intervention study with a pre-post design without a
control group. We compared diagnostic delays, CRC stage and two year survival of a
yearly CRC diagnosed before the implementation of a CRC screening programa with a
CRC cohort diagnosed the year after the first round.

Research results

There was a significant increase in direct referral to colonoscopy from primary
healthcare (25.5%, 35.8%; P = 0.04) in the post-implantation cohort. Diagnostic delay
was reduced by 24 d (106.64 + 148.84 d, 82.84 £ 109.31 d; P = 0.02) due to the reduction
in secondary healthcare delay (46.01 + 111.65 d; 29.20 + 60.83 d; P = 0.02). However, we
did not find any differences in CRC stage at diagnosis or in two-year survival (70.3%;
P=09).

Research conclusions

Although implementation of a CRC screening programme can reduce diagnostic
delays for CRC detected in symptomatic patients, this has no effect on CRC stage or
survival.

Research perspectives
We need more research on the motivations and perspectives of patients seeking help
in primary healthcare.
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