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A B S T R A C T

Background: A recent review suggests that there is no association between diagnostic and

therapeutic delays and survival in colorectal cancer patients. However, the effect of tumour

stage on the relationship between delay and survival in CRC should be clarified. We review

here the evidence on the relationship between diagnostic and therapeutic delays and stage

in colorectal cancer.

Methods: We conducted a systematic review of Medline, Embase, Cancerlit and the Cochra-

ne Database of Systematic Reviews to identify publications published between 1965 and

2006 dealing with delay, stage and colorectal cancer. A meta-analysis was performed based

on the estimation of the odds ratios (OR) and on a random effects model.

Results: We identified 50 studies, representing 18,649 patients. Thirty studies were

excluded due to excessively restricted samples (e.g. exclusion of patients with intestinal

obstruction or who died 1–3 months after surgery) or because they studied only a por-

tion of the delay. Of the 37 remaining studies, great variability was noted in connection

with the type of classification used for disease stage and the type of measurement used

for the delay. Meta-analysis was performed based on 17 studies that included 5209

patients. The combined OR was 0.98 (95% confidence interval (CI): 0.76–1.25), suggesting

a lack of association between delay and disease stage. In four studies, cancers of the

colon and rectum were dealt with separately, and a meta-analysis was performed using

the data for colon cancer (1001 patients) and for rectal cancer (799 patients). In both

cases, the combined ORs overlapped 1.0, and showed opposite associations when stud-

ied separately: 0.86 (95% CI: 0.63–1.19) for the colon (i.e. more delay is associated with

the earlier stage at diagnosis) and 1.93 (95% CI: 0.89-4.219) for the rectum (i.e. less delay

is associated with the earlier stage).

Conclusions: When colorectal cancers are taken as a whole, there appears to be no asso-

ciation between diagnostic delay and disease stage when diagnosis is made. However,

when cancers of the colon and the rectum are studied separately, there may be an

opposite association. More studies about this issue are needed with larger and unre-

stricted samples.
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1. Introduction

Colorectal cancer is an important public health problem

worldwide, especially in wealthy countries. In Europe, when

both sexes are taken together, it ranks the second highest

amongst cancers in both incidence and mortality,1 while in

the United States it is the cancer with the fourth highest inci-

dence and ranks second in terms of mortality.2

Survival amongst patients with colorectal cancer varies

greatly amongst different geographic regions. In the United

States, it is higher than in Europe: 69% versus 57% after

3 years,3 a fact that could be linked to earlier diagnosis, since

the percentage of cases that are diagnosed in early stages, the

percentage of adenocarcinomas that are found when adeno-

mas (polyps) are removed and the percentage of tumours that

are removed are all higher in the United States.4 Greater dif-

ferences are seen amongst European countries, which may

also be due to wide variability in access to diagnostic and

therapeutic techniques.5

The stage when the tumour is diagnosed is the main prog-

nostic factor in colorectal cancer, so that in Europe survival is

93% after 3 years for Duke stage A, between 91% and 74% for

stage B, between 66% and 48% for stage C and 16% for stage

D.3

There is an evidence that early diagnosis, before symp-

toms appear, reduces disease mortality and incidence.6 On

the other hand, when the patient already has symptoms,

there is a controversy regarding the association between

how long they have been present – that is, diagnostic or ther-

apeutic delay – and survival. In the case of breast cancer, it

has been shown that early diagnosis is linked to better sur-

vival, an effect that appears to be mediated by the stage of

the disease when the diagnosis is made.7

In a recent systematic review8 that was performed to as-

sess how diagnostic and therapeutic delays affect survival,

we have obtained contradictory results: in most cases, there

was no association between delay and survival; in others,

there was paradoxically an association between a longer de-

lay and a greater survival, and in others still greater delay

was associated with decreased survival. However, when the

delay was adjusted for other variables having prognostic sig-

nificance, such as disease stage, the association between de-

lay and survival disappeared in all studies, which shows that

disease stage could be acting as a confounder. At the same

time, the results obtained suggested that the delay could af-

fect survival differently in the case of cancers of the colon

and rectum.

We found no review that looked at the link between delay

and disease stages. This study aims to review and summarise

the evidence accrued.

2. Patients and methods

A systematic review was carried out. The following biblio-

graphic databases were consulted: Medline, Embase, Cancer-

lit and Cochrane Database of Systematic Reviews. The

following search strategy was followed for all databases: (colo-

rectal neoplasm OR gastrointestinal neoplasm) AND (early diagno-

sis OR diagnostic delay OR patient delay OR provider delay) AND

(diagnostic techniques and procedures OR stage OR survival OR

prognosis). Systematic reviews as well as original studies in

English or Spanish on diagnostic or therapeutic delay in colo-

rectal cancer were included; traditional reviews, editorials

and opinion letters were not. A review was considered to be

systematic if it at least described the methods followed in

identifying and selecting articles. A secondary review was

performed based on the bibliography included in each of

the selected articles, which allowed us to identify other stud-

ies. We also used the ‘related links’ option in PubMed. Finally,

we looked for unpublished doctoral dissertations through

specific Spanish-language databases (TESEO, TDX) or general

search engines (Google). The final period analysed extended

from 1965 to 2006. We included all articles that dealt with

the association between delay and disease stages, whether

the delay was the main study variable or one of several fac-

tors under study. Our selection was based first on the title

and secondly on the abstract. The review was carried out be-

tween November 2004 and February 2007.

The studies were read and assessed independently by two

researchers in accordance with the criteria presented in Table

1, which were defined by the research team based on those

proposed by other authors for reviewing non-experimental

studies.9–12 The sample size was taken to be the number of

cases for which the delay and the disease stages were truly

the subject of study, whenever this information was available.

Otherwise, the stated sample size was recorded. The outcome

measure for the interval was used to quantify the delay:

means, medians or cut-off points established a priori or a pos-

teriori (for instance, less than 1 month, 1–3 months, 3–

6 months and more than 6 months). The studies were classi-

fied according to the first cut-off point used (for example,

<1 month: less than 1 month and other longer intervals). Mul-

tivariate analysis was noted as having been performed when-

ever the latter was used to study the relationship between

delay and stage. A specific form was prepared, followed by a

summary table on graph paper. Discordant studies were re-

viewed by both reviewers and consensus results were derived.

In a second phase, we decided to exclude (a) studies hav-

ing strictly exclusive inclusion criteria: those that excluded

patients with intestinal obstruction or patients who died after

surgery (surgical mortality) and (b) studies in which only a

portion of the delay was taken into account, namely the part

that was caused by the patient himself or by the health

system.

2.1. Analysis

With the studies that were finally included in the study, a

descriptive analysis following the model used by Huang13

was carried out. A meta-analysis was performed that in-

cluded all studies for which absolute figures were available.

Given the wide variability in study design (especially in the

definition and assessment of the delay) and the results ob-

tained, we chose a random effects model. A delay was consid-

ered to have occurred whenever the time intervals between

the first symptom and the diagnosis or treatment were longer

than the first cut-off point under study in each case, and no

delay was considered to have taken place if the intervals were

shorter. The stage was classified as early or advanced in
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