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Abstract

AIM: To evaluate changes in colorectal cancer (CRC)
survival over the last 20 years.

METHODS: We compared two groups of consecutive
CRC patients that were prospectively recruited: Group
I included 1990 patients diagnosed between 1980 and
1994. Group II included 871 patients diagnosed in 2001.

RESULTS: The average follow up time was 21 mo
(1-229) for Group I and 50 mo (1-73.4) for Group II.
Overall median survival was significantly longer in Group
II than in Group I (73 mo s 25 mo, P < 0.001) and
the difference was significant for all tumor stages. Post
surgical mortality was 8% for Group I and 2% for Group
II (P < 0.001). Only 17% of Group I patients received
chemotherapy compared with 50% of Group II patients
(P < 0.001).

CONCLUSION: Survival in colorectal cancer patients
has doubled over the past 20 years. This increase
seems to be partly due to the generalization in the
administration of chemotherapy and to the decrease of
post surgical mortality.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

Colorectal cancer (CRC) is the second most common
form of cancer and the second leading cause of cancer
death in both men and women in most developed
countties including Spain. Mortality has increased by an
annual average of 2.6% for men and 0.8% for women
since 1975, without variations'. It is estimated that CRC
caused 11900 deaths in Spain in 2000, which represents
11% of the total deaths from cancer in men and 15% of
those in women!".

The primary treatment for this condition is surgical
resection. Despite resection of all macroscopic tumors,
patients whose primary tumor has penectrated the serosa
or that have regional lymph node metastases at the
time of surgery have high recurrence rates. An effective
adjuvant program to eradicate microscopic tumor foci
is clearly needed for such high-risk patientsm. A major
advance in adjuvant treatment of CRC came with trials
that explored the combination of 5-fluorouracil and
levamisole or leucovorin (FL). Therapy with FL reduced
the overall death rate by 33% relative to surgery alone
in patients with stage Il disease. During the last few
years, sequential advances in chemotherapy after surgical
resection (adjuvant chemotherapy) have had an irrefutable
and substantial benefit”.

The aim of the present study was to evaluate CRC
survival over the last 20 years.

MATERIALS AND METHODS

Study population

A total of 1990 patients patients diagnosed with CRC
between 1980 and 1994 and 2001 were included in a pro-
spective and consecutive manner. Patients were enrolled
in two time periods: Group I included 1119 patients
recruited between 1980 and 1994. Group Il included 871
patients recruited during 2001. Patients were recruited
as part of the EPICOLON project'™’. Age, sex, tumor
features (location, TNM stage, differentiation) and type of
chemotherapy administered, if any, was collected for all
patients. Stage was defined according to the 4th Edition
of the TNM classification.

EPICOLON was a prospective, multicenter, nation-
wide study that was set up to record consecutive cases
of CRC in 25 hospitals in Spain over one year. The
initial aim of the study was to determine the incidence
and characteristics of familial forms of CRC in Spain.

Patients went through petiodical follow up in medical
consultations or by telephone. Patients with familial
adenomatous polyposis or inflammatory bowel disease
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were excluded.

In order to evaluate survival trends, Group [ was
divided in three subgroups: patients diagnosed between
1980 and 1985 (343); patients diagnosed between 1986
and 1990 (392); and patients diagnosed between 1991
and 1994 (384).

Death during the first 30 d post surgery was consi-
dered postoperative mortality.

All patients provided written informed consent
before enrollment in the study. The study was approved
by the Institutional Review Board or Ethics Committee
at each center and complied with the provisions of the
Good Clinical Practice guidelines.

Statistical analysis

Continuous variables are defined with (mean * SD).
Discrete variables are defined by absolute and relative
frequencies. The function of survival is calculated by the
Kaplan Meier estimator. The accumulated probability of
survival is presented at 3, 5 and 10 years of monitoring;
The Log-Rank test is used to evaluate the differences in
survival between the different categories of independent
variables. Multivariable models are constructed using
Cox regression analysis and the independent effect of
each variable on mortality is estimated using Relative
Risks (Hazard Ratio) and the respective confidence
intervals of 95%. The SPSS v.15 program was used for
analysis.

RESULTS

Tumor features, follow up and treatment

The average follow up time was 21 mo for Group [ and
50 mo for Group II. Average follow up for deceased
patients was 12 mo for Group I and 16 mo for
Group II. For patients still alive, follow up was 67 mo
for Group I and 60 mo for Group II.

The characteristics of the patients are described
in Table 1. Both groups were similar regarding tumor
stages at diagnose and tumor location. Significant
differences were observed in sex and age: the average
age of Group [ was 66.7 years compared to 69 years
in Group II; the percentage of men was 61% and
57%, respectively. Slight differences were also observed
in tumor differentiation: Group I had 4% of poorly
differentiated tumors and Group II 8%. The greatest
differences were found in the proportion of patients that
received chemotherapy: 17% in Group I and 47% in
Group 1II..

Mortality
The probability of survival at 3 and 5 years was appro-
ximately 20% higher in Group I than in Group I .
Three year survival was 44% for Group I and 65% for
Group II. Five year survival was 35% for Group [ and
57% for Group II.

Overall median survival was significantly longer in
Group II than in Group [ (73 mo »s 25 mo, P < 0.001).
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Group 1 Group II P value
n=1119) (n = 871)

Age mean (SD) 66.7 (12.4) 69.1(115)  0.000

Sex 0.027
Males 638 (57) 531 (61)

Females 481 (43) 340 (39)
Tumor localization
Distal to splenic flexure 831 (75) 644 (74)
Proximal to splenic flexure 272 (25) 227 (26)
TNM 0.11
I 190 (17) 122 (14)
I 403 (36) 348 (40)
i 302 (27) 244 (28)
\% 224 (20) 157 (18)

Tumor differentiation 0.000
Poor 45 (4) 70 (8)
Well-moderate 1074 (96) 801 (92)

Receiving chemotherapy 190 (17) 409 (46.9) 0.000

Hazard ratio (95% CI)

Stage

Ios I 1.6 (1.2-2.1)

I os I 3.5 (2.7-4.6)

NV os 1 13.7 (10.4-18.0)
Group

Ios I 2.0 (1.7-2.4)
Chemotherapy

No vs Yes 1.6 (1.3-1.9)
Grade

I,0osIl 1.5 (1.1-1.9)

Three years after cancer diagnosis, 21% more patients
were alive in Group II than in Group 1.

Multivariate analysis showed 4 independent factors
associated with a higher mortality risk (Table 2).

Survival in Group [ : In Group I survival increased
over the years in parallel to chemotherapy use (Figure
1). Ten percent of patients (35 patients) received chemo-
therapy between 1980 and 1985, 16% (63) in the period
between 1986 and 1990 and 24% (92) in the period
between 1991 and 1994. The median sutrvival was 17 mo
for the period between 1980 and 1985, 28 mo for the
period between 1986 and 1990 and 34 mo for the period
between 1991 and 1994 (Figure 1).

Survival and stages

Survival was greater for group II than for group I for all
tumor stages (Figure 2). Postoperative mortality was 8%
for Group I and 2% for Group II (Table 3). However,
when patients in Group I who had died within 30 d
of emergency surgery were excluded the postoperative
mortality rate was equal to that in Group II. Postoperative
mortality in patients operated electively in Group [ was 3%
(5 patients) for stage I , 2% (10 patients) for stage II, 3%
(10 patients) for stage Il and 4% (10 patients) for stage IV.
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Figure 1 Kaplan-Meier analysis of overall survival in the different groups.

These data were similar to Group II. Twenty six percent
more patients received chemotherapy in Group II than in
Group [ for stage Il CRC For the other tumor stages the
percentage of patients that received chemotherapy was also
greater in Group II, but to a smaller degree than stage IIl:
3% for stage 1 , 14% for stage Il and 11% for stage IV.

DISCUSSION

The last few years have seen great advances in treatment
of CRC. The survival has increased substantially. In
our study survival rate almost doubled over the last 20
years, from 35% to 57% at 5 years. Determining factors
in this increased survival have been the generalization
of chemotherapeutic agents and surgical advances,
especially pertaining to rectal cancer.

The first chemotherapeutical agent used in the
treatment of CRC was fluorouracil (FL) in 1958, Since
then and up to the last decade, FL has been the only
drug used in CRC treatment. In 1988 a meta-analysis on
the effect of FL. showed a 10% reduction in the risk of
death and an increase of 2.3% in survival after 5 years.
In a subgroup of patients the risk of death was reduced
by 17% and global survival after 5 years improved up to
34%'". Based on the results of this and other studies, the
National Cancer Institute and the American Society of
Clinical Oncology recommended FIL-based post surgical
treatment in their annual conference in 1997. In stage
Il disease, FL increases overall five year survival from
about 51% to 64%!". The use of adjuvant FL in patients
with stage II disease is controversial. FL in advanced
CRC prolongs median survival by approximately 5 mo
(6 mo without treatment to 11 mo with FL)".,

The US Food and Drug Administration (FDA) has
approved a host of new chemotherapeutic agents for
advanced colon cancer and for relapsing disease. Since the
year 2000, itinotecan was approved as a first line treatment
in metastatic CRC. In 2002, oxaliplatin was approved
for use along with other drugs as adjuvant treatment
of relapsing CRC. Sequential exposure to various
combinations of FL, irinotecan and oxaliplatin extends
median overall survival by approximately 20 mo"”. The
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Stage 1 Stage II Stage I Stage IV
Group I Group II Group I Group II Group 1 Group II Group I Group II
(n = 190) (n=122) (@ =403) (n = 348) (n = 302) (n = 244) (n = 224) (n = 157)
Age 66.7 70 66.7 70 66.7 70 67.5 70
Rectal localization 93 (49) 65 (44) 121 (30) 115 (33) 103 (34) 81 (33) 67 (30) 49 (31)
Postoperative mortality 17 (9) 2(2) 20 (5) 7 (2) 21 (7) 5(2) 29 (13) 6 (4)
Chemotherapy and/or 10 (5) 10 (8) 48 (12) 90 (26) 91 (30) 137 (56) 54 (24) 55 (35)
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Figure 2 Kaplan-Meier analysis of overall survival and the stage of colorectal cancer according to the group of patients.

FDA approved capecitabine in 2005. Bevacizumab, a
monoclonal humanized antibody united with the vascular
endothelial growth factor (VEGEF) was approved by the
FDA for metastatic colon cancer in 2005. The availability
of these new agents has resulted in a sustained increase in
the use of chemotherapy for CRC patients from 17% in
the period of 1980 to 1994 to 50% in 2001. This has been
key to the increase of survival, fundamentally in stage III
and slightly less in the other CRC stages.

The other important factor that has contributed to
an increased survival has been surgical improvements,
specifically in the rectal area. Surgery-related mortality
has consistently decreased over the years. For example,

144

&?s:iﬁmg"‘ WJG | www.wjgnet.com 865

a Belgian study showed a decrease in surgical mortality
from 20.1% between 1973 and 1979 to 7.8% between
1980 and 1986"". In our hospital, mortality decreased
from 9.1% in 1981 to 8% in 1991"%. In the last decade,
the postoperative mortality for CRC varied between 1%
and 9.9%"*", Emergency surgery for CRC is associated
with a high postoperative morbidity and mortality"™*"™"”,
In rectal cancer, the number of abdomino-perineal
resections has decreased from 26.3% in 1981 to 17.2%
in 1991 Between 1987 and 1992, the mortality in
the Istituto di Patologia Speciale Chirurgica of the
University of Bologna was 7.6% in anterior resections
and 14.2% in abdomino-perineal resections”. Our study
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also observed a significant decrease in the percentage
of abdomino-perineal resections, from 30% in 1980 to
18% in 1994. The use of mechanical sutures in rectal
cancer operations has allowed a higher rate of sphincter
preservation after low anterior resection™. On the
other hand, the number of anterior rectal resections has
increased due to the use of mechanical sutures in the
middle third of the rectum.

The availability since 1994 of self-expanding stents
for obstructive colorectal cancer™ has resulted in a
dramatic decrease in the number of urgent palliative
surgeries in patients with metastases and a subsequent
decrease in the associated postoperative mortality in our
study and others™.

Other factors that we have not analyzed and may
also have played a significant role in the increased survival
include the use of new antibiotics, improvements in the
pre- and post-surgical care of patients, the improved
application of radiotherapy and chemotherapy in rectal
cancer, the surgical treatment of metastases and the
improvement in bowel cleansing. Another limitation of our
study is that the Group II cohort was not entirely similar
to that of Group I , however, it was a cohort suitable for
comparing with Group [ (20 years earlier) and showing
the differences in different variables such as survival,
postoperative mortality or the application of chemotherapy-
radiotherapy. In both groups of patients data were collected
consecutively and protocols followed strictly.

In conclusion, we observed the sutrvival has increased
steadily over the years and is now almost double that
20 years ago. This increase has been in parallel with an
increase in the administration of adjuvant chemotherapy
and a decline in postoperative mortality.

ACKNOWLEDGMENTS

Study organization and investigators from the Gastro-
intestinal Oncology Group of the Spanish Gastro-
enterological Association who participated in the study. All
participants listed below were fully involved in the study:
Hospital 12 de Octubre, Madrid: Juan Diego Morillas
(local coordinator), Raquel Mufioz, Marisa Manzano,
Francisco Colina, Jose Diaz, Carolina Ibarrola, Guadalupe
Loépez, Alberto Ibafiez; Hospital Clinic, Barcelona: Antoni
Castells (local coordinator), Virginia Pifiol, Sergi Castellvi-
Bel, Francisco Rodriguez-Moranta, Francesc Balaguer,
Antonio Soriano, Rosa Cuadrado, Maria Pellisé,Rosa
Miquel, J Ignasi Elizalde, Josep M Piqué; Hospital Clinico
Universitario, Zaragoza: Angel Lanas (local coordinator),
Javier Alcedo, Javier Ortego; Hospital Cristal-Pifior,
Complexo Hospitalario de Ourense: Joaquin Cubiella
(local coordinator), M* Soledad Diez, Mercedes Salgado,
Eloy Sanchez, Mariano Vega; Hospital del Mar, Barcelona:
Montserrat Andreu (local cootrdinator), Xavier Bessa,
Agustin Panadés, Asumpta Munné, Felipe Bory, Miguel
Nieto, Agustin Seoane; Hospital Donosti, San Sebastian:
Luis Bujanda (local coordinator), Juan Ignacio Arenas,
Isabel Montalvo, Julio Torrado, Angel Cosme; Hospital

(44

&?sﬁiﬁm‘“ WJG | www.wjgnet.com

866

General Universitario de Alicante: Artemio Paya (local
coordinator), Rodrigo Jover, Juan Carlos Penalva, Cristina
Alenda; Hospital General de Granollers: Joaquim Rigau
(local coordinator), Angel Serrano, Anna Giménez;
Hospital General de Vic: Joan Sal6 (local coordinator),
Eduard Batiste-Alentorn, Josefina Autonell, Ramon
Barniol; Hospital General Universitario de Guadalajara:
Ana Marfa Garcia (local cootdinatot), Fernando Catballo,
Antonio Bienvenido, Eduardo Sanz, Fernando Gonzalez,
Jaime Sanchez; Hospital General Universitario de Valencia:
Enrique Medina (local coordinator), Jaime Cuquerella,
Pilar Canelles, Miguel Martorell, José Angel Garcia,
Francisco Quiles, Elisa Orti; Hospital do Meixoeiro,
Vigo: Juan Clofent (local coordinator), Jaime Seoane,
Antoni Tardio, Eugenia Sanchez; Hospital San Eloy,
Baracaldo: Luis Bujanda (local coordinator), Carmen
Mufioz, Marfa del Mar Ramirez, Araceli Sanchez; Hospital
Universitari Germans Trias i Pujol, Badalona: Xavier Llor
(local cootdinator), Rosa M Xicola, Marta Pifiol, Merce
Rosinach, Anna Roca, Elisenda Pons, Jos¢é M Hernandez,
Miquel A Gassull; Hospital Universitari Mutua de Terrassa:
Fernando Fernandez-Bafiares (local coordinator), Josep
M Viver, Antonio Salas, Jorge Espinés, Montserrat Forné,
Maria Esteve; Hospital Universitari Arnau de Vilanova,
Lleida: Josep M Refié (local coordinator), Carmen Pifiol,
Juan Buenestado, Joan Vifias; Hospital Universitario
de Canarias: Enrique Quintero (local coordinator),
David Nicolas, Adolfo Parra, Antonio Martin; Hospital
Universitario La Fe, Valencia: Lidia Argtello (local
coordinator), Vicente Pons, Virginia Pertejo, Teresa Sala;
Hospital Universitario Reina Soffa, Cérdoba: Antonio
Naranjo (local coordinator), Maria del Valle Garcia, Patricia
Lépez, Fernando Lépez, Rosa Ortega, Javier Bricefio,
Javier Padillo; Fundacié Hospital Son Llatzer, Palma de
Mallorca: Angels Vilella (local coordinator), Carlos Dolz,
Hernan Andreu.

COMMENTS

Background

Colorectal cancer (CRC) is the second leading cause of cancer mortality. In
the last two decades major advances have occurred in treatment. Adjuvant
chemotherapy has extended its indications and incorporated new drugs.
Surgery outcomes have also significantly improved, with less emergency
operations, lower postoperative mortality and a decrease in the number of
abdomino-perineal resections. There are few studies geared at analyzing these
factors and their influence on CRC survival looking at a 20 year time span.
Research frontiers

Numerous clinical trials have shown that chemotherapy and surgical advances
have dramatically improved the prognosis in patients with CRC. Few studies
outside the mentioned clinical trials have examined the impact of these
advances on clinical outcome over the past two decades.

Innovations and breakthroughs

This study has quantified the effect of new adjuvant chemotherapy and
improved surgical techniques on the prognosis of patients with CRC.
Applications

These data show that the increased use of chemotherapy for CRC
and better surgical techniques are directly linked to improved survival.
Peer review

This article compares survival differences between two cohorts of patients
operated by colorectal cancer from 1980 to 1994 and 2001. It emphasizes the
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importance of the highest percentage of patients receiving chemotherapy and
better postsurgical mortality in the last group doubled over the last 20 years.
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