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ABSTRACT

Objectives: to evaluate the effectiveness of a fast track diag-
nosis and treatment program for colorectal cancer (CRC) in reduc-
ing the diagnosis to treatment interval (DTI) and tumor stage. To
analyze the association between DTI and tumor stage.

Methods: a quasi-experimental study with a control group was
conducted, and 156 incident cases of CRC referred through a
preferential pathway between July 2005 and December 2008 in
a tertiary hospital were included, after excluding those treated ur-
gently, treated by endoscopic polypectomy only or having period-
ic colonoscopies. A control group of 156 patients was randomly
selected from all the patients referred through habitual pathways,
frequency matched by tumor location, age and year of entry. Data
was analyzed with multivariate linear and logistic regression.

Results: mean DTI was 39.20 days (95% CI: 36.21-42.42)
for fast track patients and 63.40 days (95% CI: 57.08-70.41) for
controls (p < 0.001), and this difference persisted after multivari-
ate analysis. The odds of having a DTI longer than 30 days was
4.79 (95% CI: 2.19-10.51) higher for controls. There were no
significant differences in tumor stage according to the pathway
followed. Independently of the track followed, a DTI longer than
30 days was associated with advanced tumor stages for colon can-
cer, while it was associated with low stages for rectal cancer.

Conclusions: the PDTR strategy is effective in reducing DTI
and may reduce patients’ and relatives’ anxiety. However, it is far
from reaching the DTI recommended. The achieved reduction of
the delay has no impact on tumor stage.
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INTRODUCTION

Colorectal cancer (CRC) is second in incidence and
cancer mortality in Europe (1). 26.000 new cases are di-
agnosed in Spain every year, and it is the second cause of
death due to cancer in both sexes (2).

Relative survival at 5 years presents geographic varia-
tions. Spain has relative survival rates slightly higher
than the European average (3). These variations have
been attributed to the stage, histology, and tumor site, and
in some countries to the time interval until diagnosis and
to the quality of health services offered.

Spain and countries such as England, Canada and the
United States have included in their oncology protocols
preventive strategies with improved patient care (4-6),
which promote fast diagnosis and treatment programs in
symptomatic patients.

The objective of fast diagnosis and treatment of cancer
is to reduce the diagnosis to treatment interval (DTI), that
is, the time elapsed between the clinical suspicion of can-
cer and the final diagnosis and beginning of treatment.
Among its principal motivations is to calm down pa-
tients’ and relatives’ anxiety, who sometimes have to put
up with long waits. Besides, delays may have an influ-
ence on tumor stage and patient survival (7,8).

Some studies have tried to prove that a short DTI is asso-
ciated with earlier stages and greater survival rates (7-10).
However, scientific evidence is controversial, possibly due
to the complexity of DTI, which includes the delay attribut-
able to the patient and to healthcare givers (9).

In Catalonia, the Fast Track Diagnosis and Treatment
Program (FTDTP) was introduced in 2005 for the most
incident cancers: breast, lung and colorectal. The pro-
gram establishes preferential circuits between primary
care and the reference hospitals, which allow for reaching
periods of less than 30 days between the first contact with
the hospital and the start of treatment for patients suspect-
ed of having cancer.
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In our environment there are no published studies on
the effectiveness of these programs. The main objective
of this study is to evaluate the effectiveness of a fast track
diagnosis and treatment program for CRC in terms of
DTI and tumor stage reduction. A second objective is to
study the association between the DTI and the tumor
stage, independently of the caregiving track.

METHODS

This is a quasi-experimental study with control group
(11) that included 156 incident and primary diagnosed
CRC cases who entered in the preferential track and 156
patients cared for in the habitual care track (control
group). All were diagnosed and treated at the Hospital de
Sant Pau. This is a tertiary teaching hospital, reference
center for an area of Barcelona city with a population of
440.000 inhabitants. The FTDTP started in June 2005 in
coordination with the area’s primary care centers, reach-
ing consensus on clinical criteria for high suspicion of
CRC and the preferred diagnostic-therapeutic tracks (see
Appendix). During this time approximately the same pro-
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portion of patients went through the habitual care track
and not through the FTDTP because the physician re-
sponsible did not take into account the FTDTP, program-
ming for the preferential track was busy, or there were no
clinical criteria for suspecting CRC.

All patients with CRC who were seen in the FTDTP
between July 2005 and December 2008 were eligible to
enter the study (n = 165). However, in order to homoge-
nize the type of patient, those who were diagnosed and
treated solely in the Emergency Room, those who were
hospitalized before beginning treatment, those treated
only with endoscopic polypectomy, and those with peri-
odic colonoscopies due to risk factors were excluded. 156
patients were finally included (94.6%).

Another 156 patients were randomly selected among
those seen in the habitual care track (control group), follow-
ing the same inclusion and exclusion criteria than that used
for the patients in the FTDTP and frequency matched by tu-
mor site (colon or rectum), age (= 40, 41-60, 61-80 and
>80), and year of admittance. It was impossible to match
by year of admittance or age group in 42 patients (27%) so
it was necessary to get controls with a previous or posterior
admittance year and/or higher or lower age group.

with or without constitutional syndrome

SYMPTOMS AND ALARM SIGNALS
— Rectal bleeding in a subject > 50 years without anal symptoms
— Evident change in intestinal habits of subject > 50 years (> 6 weeks’ evolution and without apparent cause,

— Palpable abdominal mass or on manual rectal examination
— lron defficiency anemia in subject > 50 years that has been tested, and is not attributable to other causes

v v
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CLINICAL CRITERIA FOR SUSPECTING CANCER — anamnesis + examination = colonoscopy in concerted center é”?P/?TTEEE
[7G [oc J1oE[10F] [2G[2H] 21 [2J [2K[6A[6B [ 6C[6E [7A [ 7B [ 9A [10G]| CoNellc o
| HOSPITAL DE
v REFERRAL SHEET SANT PAU
- Urgent
PRIORITY CONSULTATIONS WITH GASTROENTEROLOGIST IN PRMARY CARE - E;ggf%/A;&ACF’IC%?IAGNOS\S
NON-HOSPITAL SPECIALTY CENTERS (CAP II) — Justify admittance by describing
CAP MARAGALL | | CAPMANSO or OTHER CAP Il IN BARCELONA Snical suspicon citeria, date of
0 days
HOSPITAL DE SANT PAU A \/
Coloproctology Unit: Administrative — urgent programming of 15t visit in 3 days 1st visit (4d)
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— Complete colonoscopy with sedation (maximum waiting time 7 days, except if requires anesthesia given once/week)
¢ Normal — Inform patient and family doctor
 Polyp — immediate extraction or polypectomy referred to Outpatient Hospital + control by gastroenterologist in Primary Care 14 days
 Other causes of bleeding — immediate endoscopic treatment + control by gastroenterologist in Primary Care y
¢ Unclear image — biopsy and wait for pathology report > PATHOLOGY (= 3 days)
* Neoplasic lesion — biopsy and if evident image start study of extension + refer to therapeutic department
< 2nd visit gastroenterologist
Stage
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Appendix. Preferential track of the Fast Track Diagnosis and Treatment Program (FTDTP) of patients with colorectal cancer in the Hospital de Sant Pau.
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Variables

Information for both groups was collected from clini-
cal and administrative hospital records, including pathol-
ogy reports, hospital releases and the CRC committee’s
case registry. Basic information was collected, such as:
age, sex, address, referred by whom, year of admittance,
department of entry (defined as the hospital department
where the first consultation for the tumor took place,
grouped into Emergency Room and other departments),
therapeutic department and type of treatment.

The diagnostic interval (DI) was calculated in days,
from the date of setting up the first consultation for the
tumor at the hospital and the date of diagnostic confirma-
tion in the Pathology report. The therapeutic interval (TI)
was calculated from the time of diagnostic confirmation
until the date of the first treatment. The diagnosis to treat-
ment interval (DTI) resulted of adding DI and TI. Tumor
stage was classified according to the TNM system (12).

Colonic tumors (ascending colon, descending colon,
transversal and sigmoid) were differentiated from rectal
tumors (rectum-sigma and rectum), and those with a low
histological grading (well and moderately differentiated)
from those with a high grading (poorly differentiated and
undifferentiated) (13).

Statistical analysis

Since DI, TI and DTI did not have a normal distribu-
tion a logarithmic transformation was used, and the geo-
metric means with their 95% confidence intervals (95%
CI) are presented here (14). For the bivariate analysis t
Student and chi-square tests were used.

Linear regression was used in the multivariate analysis of
the association between DTI and the diagnostic-therapeutic
track. Logistic regression models were also used, with DTI
as a dichotomic variable (< 30 days vs. = 30 days).

Logistic regression was used for analyzing the influ-
ence of the diagnostic-therapeutic track and the DTI on
tumor stage (0-II vs. III-IV), and the results were given as
crude and adjusted odds ratios. Final models included
significant variables (p < 0.05, potential confounding fac-
tors and clinically relevant variables).

Analysis by tumor site on the influence of DTI on tu-
mor stage showed opposite tendencies for colonic and
rectal cancer. This is why interaction between DTI and
tumor site was analyzed. Analyses were done with SPSS,
version 17.0.

RESULTS

Clinical and care characteristics of FTDTP and control
patients were similar, excepting sex, address and referral. A
greater percentage of controls entered through the Emer-
gency Room or other hospital departments, while FTDTP
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patients came in mainly through the Gastroenterology De-
partment, since they were coming from Primary Care. Con-
trols presented a slightly higher percentage of high grade
tumors and unclassified histological grading (Table I).

Table I. Clinical and care characteristics of patients
according to care track

Care Track

FTDTP  Control
(n=156) (n=156)

n(%)  n(%) p

Sex Female 56(35.9) 79(50.6) 0.009
Age (years)  Mean (S.D.) 71(12)  72(11) 0190
Address Hospital catchment area 126(80.8) 108 (69.2) 0.015

Rest of Barcelona 18(11.5) 19(12.2)

Outside of Barcelona 12(7.7) 29(18.6)
Referred by Family doctor 43(27.6) 25(16.0) <0.001

Primary Care Specialist 34(21.8) 11(7.1)

Other specialists 63(40.4) 79(50.6)

Own initiative 13(8.3) 35(22.4

Other 3(1.9) 6(3.8)
Year of 2005-2006 75(48.1) 90(57.7)  0.089
admittance  2007-2008 81(51.9) 66(42.3)
Entry Emergency Room 16(10.3) 42(26.9) <0.001*
department  General Surgery 10(7.1) 16(14.0)

Gastroenterology 124 (88.6) 38(33.3)

Medical Oncology 201.4)  17(14.9)

Other 429 21(184)
Tumor site Colonic tumor 101 (64.7) 100 (64.1)  0.910

Rectal tumor 55(35.3) 56(35.9)
Histologic Low grade 142 (91.0) 127 (81.4)  0.041
grading High grade 10(6.4) 18(11.5)

Unclassified 4(26) 11(7.0)
Therapeutic ~ General Surgery 138 (88.5) 127 (81.4)  0.094
department  Medical Oncology 16(10.3) 21(13.5)

Other 2(1.3) 8(5.1)
Therapeutic  Surgical 137 (87.8) 127 (81.4)  0.260
department  Chemotherapy or

chemo/radiotherapy 15(9.6) 21(13.5)

Other 4026) 8(5.1)

FTDTP: Fast Track Diagnosis and Treatment Program

S.D.: Standard deviation

*p value of the difference between patient entry through the Emergency Room and the other depart-
ments (programmed entry).

Diagnosis to treatment interval and type of care track

Mean DTI for the FTDTP group was 39.20 days, com-
pared with 63.40 days for the control group (p < 0.001).
Significant differences were also found for the DI and TI,
with a reduction of 9.60 and 7.75 days, respectively, in
the FTDTP group. These differences remained when
colonic and rectal tumors were analyzed separately
(Table II). Multivariate analysis showed a mean DTI of
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Table II. Days of diagnosis to treatment interval
tic-therapeutic interval and tumor stage according to type
of care track

Care Track
FTDTP Control
(n=156) (n=156)
n (%) n (%) p
DI Mean (95% CI)* 7.23 16.83
(6.30-8.30)  (14.01-20.21) < 0.001
Tl Mean (95% CI)* 28.50 36.25

(25.70-31.62)

DTl Mean (95% CI)*

(36.21-42.42)

Stage 0-I mean (95% CI)* 39.36
(32.2-48.13)
Stage Il mean (95% ClI)* 37.75

39.20

(32.09-40.96)  0.001

63.40

(57.08-70.41) < 0.001

78.96

(48.09-129.67) <0.001

64

(32.46-43.95) (44.34-93.39) < 0.001

Stage Il mean (95% CI)*
Stage IV mean (95% CI)*
Colon mean (95% Cl)

Rectum mean (95% Cl)

4139 65.82
(33.82-50.65) (40.98-105.74) < 0.001
38.74 47.75
(31.84-47.13) (29.46-77.40) <0.001
34.88 61.25
(30.97-39.25) (45.97-81.53) < 0.001
48.52 67.49
(42.18-55.87) (48.13-94.63)  0.001
<30days n (%) 44 (28.2) 16(10.3) <0.001
> 30 days n (%) 112(71.8) 140 (89.7)
Tumor 0-1 n (%) 31(19.9) 7(173) 0.69
stage  IIA-IIB n (%) 52 (33.3) 1(32.7)
MA-IIB n (%) 40 (25.6) 9(31.4)
\% n (%) 33(21.2) 9(18.6)

FTDTP: Fast Track Diagnosis and Treatment Program
DI: diagnostic interval, TI: therapeutic interval, DTI: diagnosis to treatment interval
*Geometric mean and 95% confidence interval in days.
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23.10 days (95% CI: 14.76-36.13) in FTDTP patients,
while the control group required a mean of 39.09 days
(95% CI: 21.52-70.95; p < 0.001). Results according to
site and tumor stage showed a greater DTI in the control
group for all sites and stages (p < 0.001). However, a
slightly higher DTI was observed for colonic tumors in
an advanced stage, while rectal tumors in an advanced
stage showed a lower DTI (non-significant difference, p
=0.25).

Only 28% of FTDTP patients reached a DTI of less
than 30 days, and for the control group that percentage
was only 10% (Table II). Multivariate analysis showed
that the control group had a probability almost 5 times
higher of having a DTI greater than 30 days with respect
to the FTDTP group. Other determinants of a DTI greater
than 30 days were year of admittance (greater delay in
the 2007-2008 period) and tumor site (greater delay for
rectal cancer) (Table III).

Tumor stage and type of care track

No significant differences were found for tumor stage
in the FTDTP and control groups: 21.2% of the FTDTP
group and 18.6 of the control group had a stage IV (Table
IT). Analysis by tumor site also did not show any signifi-
cant differences for colonic tumors (p = 0.72) or rectal tu-
mors (p = 0.62). Multivariate analysis confirmed these
results (Table IV).

Tumor stage and diagnosis to treatment interval
The relation between DTI and tumor stage, indepen-

dently of the care track, also did not show significant dif-
ferences. The mean DTI in patients with stages 0-II and

Table Ill. Risk determinants for a diagnosis to treatment interval greater than 30 days

DIAGNOSIS TO TREATMENT INTERVAL > 30 DAYS

cOR (95% Cl) p aOR (95% Cl) P

Care track FTDTP 1 <0.001 1 <0.001
Control 3.44(1.84-6.41) 4.94 (2.24-10.90)

Sex Male 1 0.251 1 0.334
Female 1.40(0.79-2.51) 1.02 (0.99-1.05)

Age (years) 1.01(0.99-1.04) 0.204 1.02 (0.99-1.05) 0.135

Year of admittance 2005-2006 1 0.071 1 0.009
2007-2008 1.70(0.95-3.04) 2.37(1.24-4.53)

Entry department Programmed 1 0.098 1 0.239
Emergency 0.61(0.34-1.10) 1.58 (0.74-3.35)

Tumor site Colon 1 <0.001 1 <0.001
Rectum 5.32(2.33-12.17) 7.17 (3.00-17.19)

Tumor stage 0-Il 1 0.765 1 0.260
[1I-1v 1.09 (0.62-1.92) 1.44(0.76-2.73)

cOR: crude odds ratio, aOR: odds ratio adjusted by all the variables in the table; 95% CI: 95% confidence interval.
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Table IV. Risk determinants for a llI-IV tumor stage

TUMOR STAGE llI-IV

cOR (95% () p aOR (95% Cl) P

Care track FTDTP 1 0.57 1 0,13
Control 1.14(0.73-1.77) 0.64 (0.36-1.14)

DTl <30 days 1 0.77 1 0,51
> 30 days 1.09 (0.62-1.92) 1.25(0.64-2.43)

Age < 65 years 1 0.24 1 0,09
65 to 75 years 1.12(0.61-2.06) 1.31(0.68-2.53)
> 75 years 0.72 (0.42-1.26) 0.69(0.37-1.27)

Year of admittance 2005-2006 1 0.06 1 0,03
2007-2008 0.66 (0.42-1.03) 0.58 (0.35-0.95)

Histologic grading Low grade 1 0.03 1 0,07
High grade 2.54(1.11-5.83) 2.22(0.92-5.35)

Tumor site Colon 1 0.26 1 0,06
Rectum 0.77 (0.48-1.22) 0.59(0.33-1.03)

Entry department Programmed 1 0.03 1 0,11
Emergency 0.60 (0.38-0.94) 0.63(0.35-1.10)

Type of treatment Surgery 1 0.02 1 0,02
Chemotherapy* 2.16 (1.05-4.44) 2.44(1.07-5.59)
Other 3.66(0.97-13.81) 5.10(0.92-28.38)

cOR: crude odds ratio, aOR: odds ratio adjusted by all the variables in the table; 95% CI: 95% confidence interval, FTDTP: Fast Track Diagnosis and Treatment Program, DTI: diagnosis to treatment inter-

val; *Or chemorradio-therapy

II-TV was 45.60 and 46.62 days, respectively (p = 0.81).
Patients with a DTI greater than 30 days did not show a
higher risk for an advanced tumor stage (Table IV). How-
ever, for colonic tumors the risk for an advanced tumor
stage tended to increase in patients with a DTI > 30 days,
while for rectal tumors the risk tended to decrease (p =
0.053) for the interaction between tumor site and DTI

(Fig. 1).

3,5
3
2,5
°
k= 2
ﬁ B < 30 days
8 15
‘8 . O > 30 days
1
COLON RECTUM
0,5
0 -
Tumor site

Fig. 1. Estimated risk for a tumor stage IlI-IV according to diagnosis to
treatment interval and tumor site. *Odds ratio for a lll-IV tumor stage
in colonic cancer with a DTl < 30 days, adjusted by care track, age in
years, year of admittance, histological grading, entry department and
type of treatment.
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DISCUSSION

Since the introduction of FTDTP no study has assessed
its effectiveness in terms of a decrease in the DTI or tu-
mor stage. The assessment of FTDTP by means of clini-
cal-administrative records allowed for the obtainment of
valid data, especially dates and clinical aspects of the
care process, thus avoiding recall bias faced by other
studies on the subject.

The patients in the FTDTP and control groups showed
differences in some of the study variables that could be
attributed to the characteristics inherent in the program,
which focuses on subjects seen on an outpatient basis,
and on the coordination between primary care and the
hospital. As a consequence, there could exist clinical dif-
ferences related to the fact of having entered the FTDTP
or the habitual care track. For example, the physician
could have used FTDTP more frequently for young pa-
tients, with a recent clinical expression, or with greater
possibility of cure. However, tumor stages were practi-
cally the same in both groups, and we believe that enter-
ing the FTDTP was not connected to clinical aspects but
to the knowledge and use of the program by the physician
and to available space for consultations and tests.

A previous study in the same health setting (15) report-
ed a median DTI of 25 days, and 41.7% of patients
showed a delay of more than 30 days, being the delay
greater in tertiary hospitals. In this study DTI was calcu-



18 K. P. GUZMAN-LAURA ET AL.

lated from the date of the first diagnostic examination to
the beginning of treatment, which is a shorter period that
the one from our study. Another Spanish study found a
global diagnostic delay of 185 days, of which 119 were
attributed to the patient’s delay in visiting the physician,
38 to the physician (time until the endoscopy is request-
ed), and 28 to the health administration (time elapsed be-
tween the request for an endoscopy and when it was
done) (16). Other three studies used the same definition
of DTT as in our study. One was done in Canada with pa-
tients who were candidates for surgical resection, and
found a median of 29 days (17). The other two are from
the United Kingdom (18,19) and were done in the context
of a rapid diagnosis plan (“Two Week Rule”). They re-
ported medians of 50 to 73.5 days for patients in the pref-
erential track and 126.5 to 140 days for other tracks. Our
mean of 39 days is within the range of published results.
None of the studies found a significant association be-
tween delay and tumor stage, the same as we have found
in our study.

Tumor stage is known to be the most important prognos-
tic factor in CRC (20). Our working hypothesis assumed an
influence of the care track on tumor stage mediated by DTL.
However, our results, as those of other authors, do not sup-
port this hypothesis. Gémez-Dominguez et al. concluded
that the diagnostic delay calculated from the beginning of
symptoms until tumor diagnosis and obtained through a
personal interview, did not have an influence on the tu-
mor’s extension (16). Moreover, the most important delay
was attributed to the patient, and in no case did the physi-
cian’s or hospital’s delay have an influence on the tumor
stage. Our results could be explained by the fact that the de-
crease in the DTI obtained with FTDTP is small (16 days
less, according to the multivariate analysis) and in a low
proportion of patients (28% of FTDTP patients with DTI <
30 days), so it would not have a biological impact on the tu-
mor with a consequent reduction of the stage.

It would be interesting to study the clinical effect of
other programs that achieve greater reductions of the DTI
and in a larger number of patients. Additionally, the pro-
gram does not interfere with other periods of the natural
history of the disease, like the asymptomatic period or the
time from the start of symptoms until the patient seeks
medical help, which as Gomez-Dominguez et al. point
out, is the period that most contributes to total delay (16).
All of these periods are conditioned by tumor’s biology,
host response, diagnostic precision, effectiveness of treat-
ment and patient attitudes (21).

The longer DTI found for rectal tumors could be ex-
plained by the greater number of complementary tests
done for this site (13). We have observed an inverse asso-
ciation between DTI and tumor stage in colonic and rec-
tal tumors. Thus, DTIs > 30 days in colonic cancer were
associated with later stages whereas for rectal cancers
they were associated with earlier stages. This could be re-
lated to the different nature of the two cancers. There is
evidence of a more aggressive evolution of rectal adeno-
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mas into carcinomas (22), and rectal tumors in advanced
stages present a more striking clinical expression than
colonic tumors. This could explain their early presenta-
tion with advanced stages, as other authors have suggest-
ed (10). However, this is contrary to the hypothesis of an
association between DTI and the prognosis of the disease
in terms of tumor stage.

The published literature on the subject is heteroge-
neous, emphasizing studies that found an association be-
tween the interval from the start of symptoms until treat-
ment, and tumor stage in rectal tumors but not in colonic
tumors (10, 23-26). In Denmark, LH Iversen et al. found
that for rectal tumors a total delay of 60 days or more
from the start of symptoms until treatment was associated
with a 69% higher risk of mortality, in comparison with a
delay of less than 60 days (10). However, when separate-
ly analyzing provider’s delay (interval between the first
contact with the physician and treatment) or hospital’s
delay (interval between referral to a hospital and treat-
ment) there were no significant differences observed in
mortality. This last interval, hospital, would be the one
corresponding to FTDTP.

Despite the fact that tumor stage is not determined by
the care track or DTI, the achieved decrease in DTI repre-
sents an improvement in the quality of care given to the
oncology patient (27). For the health system it represents
a better hospital organization and coordination between
care levels. A lesser delay has also been associated with a
decrease in the morbidity/mortality of emergency inter-
ventions in these patients (28).

A decrease in DTIs is the responsibility of health sys-
tems, and the development of preferential tracks re-
quires administrative support, diagnostic and therapeu-
tic capacity, and availability of trained personnel. But it
especially requires coordination between primary care
and hospital teams, an adequate management of avail-
able resources, and the substitution of the fragmented
and sequential functioning of the process with an inte-
grated, parallel system (29).

In conclusion, FTDTP reduces the time of care given
and probably also the anxiety of patients and relatives. In
spite of this, we are still far from achieving the DTI < 30
days for the majority of patients, as our oncology plans
recommend. The achieved reduction of delay is not
enough to obtain earlier tumor stages and the multifactor-
ial nature of CRC prognosis minimizes the clinical im-
pact of FTDTP. Therefore, the benefits of FTDTP are bet-
ter framed in the area of healthcare quality than in the
clinical prognosis of the patient.
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