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Delays in referral from primary care worsen
survival for patients with colorectal cancer:

a retrospective cohort study

Abstract

Background

Delays in referral for patients with colorectal
cancer may occur if the presenting symptom is
falsely attributed to a benign condition.

Aim

To investigate whether delays in referral from
primary care are associated with a later stage
of cancer at diagnosis and worse prognosis.

Design and setting

A national retrospective cohort study in England

including adult patients with colorectal cancer
identified from the cancer registry with linkage
to Clinical Practice Research Datalink, who had

been referred following presentation to their GP

with a ‘red flag” or ‘non-specific’ symptom.

Method

The hazard ratios (HR) of death were calculated
for delays in referral of between 2 weeks and

3 months, and >3 months, compared with
referrals within 2 weeks.

Results

A total of 4527 (63.5%) patients with colon
cancer and 2603 (36.5%) patients with rectal
cancer were included in the study. The
percentage of patients presenting with red-
flag symptoms who experienced a delay of

>3 months before referral was 16.9% of those
with colon cancer and 13.5% of those with
rectal cancer, compared with 35.7% of patients
with colon cancer and 42.9% of patients with
rectal cancer who presented with non-specific
symptoms. Patients referred after 3 months
with red-flag symptoms demonstrated a
significantly worse prognosis than patients who
were referred within 2 weeks (colon cancer:
HR 1.53; 95% confidence interval [CI] = 1.29 to
1.81; rectal cancer: HR 1.30; 95% Cl = 1.06 to

1.60). This association was not seen for patients

presenting with non-specific symptoms. Delays
in referral were associated with a significantly
higher proportion of late-stage cancers.

Conclusion

The first presentation to the GP provides a
referral opportunity to identify the underlying
cancer, which, if missed, is associated with a
later stage in diagnosis and worse survival.
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INTRODUCTION

Delays in cancer diagnosis have been
suggested as a possible cause for the later-
stage and worse 1-year survival for patients
with cancer in the UK compared with
better performing Northern and Western
European countries.'® In response, in
2000 the Department of Health and, more
recently, the National Institute for Health
and Care Excellence (NICE] issued referral
guidelines for cancer based on the positive
predictive value of particular symptoms,
signs, or laboratory results.* Although these
guidelines have reduced the time to referral
and diagnosis for cancer,® the impact on
prognosis is inconclusive.t”

Most studies have analysed the entire
pathway from primary care presentation
to diagnosis, suggesting a ‘waiting time
paradox’ of a shorter diagnostic interval
being associated with a worse prognosis. In
one of the few studies that have attempted
to quantify the influence of the GP as a
gatekeeper to secondary care, Tgrring et
al'® demonstrated an association between
delay in primary care referral of up to
90 days and a later stage in colorectal
cancer.

The decision to refer is multifactorial.
A GP may carry out investigations and
manage the patient in the community for
a presumed non-cancerous condition™
because the symptoms for benign and
malignant colorectal conditions are
similar,”” with low positive predictive
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values.™ However, an increased propensity
to use the urgent referral pathway has been
associated with an improved prognosis,
suggesting a low threshold for referral has
the potential to improve patient outcome.™

Using a large database of primary care
records of patients in England, this study
aimed to describe the proportion of patients
with colorectal cancer who experienced
delays in referral, and investigate whether
such delays are associated with a worse
prognosis, while taking into account the
presenting symptom.

METHOD

Data source

Routine electronic primary care medical
records were provided by the Clinical
Practice Research Datalink (CPRD) (data
protocol: 15_247), a database that covers
approximately 6.9% of the UK population.’
Aswas carried out for this study, itis possible
to link the CPRD data at an individual
patient level to the cancer registry, cause of
death from the Office for National Statistics,
and secondary care episodes from Hospital
Episode Statistics (HES).¢

Patient inclusion criteria

Patients were included if they were aged
>18 years, had a colorectal cancer diagnosis
(International Classification of Diseases
10th Revision [ICD-10] codes C18, C19 for
colon, C20 for rectal) in the cancer registry
between 2000 and 2013, had been referred
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How this fits in

National referral guidelines have reduced the
interval to referral for patients with suspected
cancer, but it remains unclear whether this
equates to an improvement in survival. This
study demonstrates that delays in referral
from primary care are associated with a
worse prognosis for patients with colorectal
cancer, particularly if they initially present
with red-flag symptoms such as rectal
bleeding.

to secondary care, and had presented to the
GP in the year leading up to referral with
a relevant symptom. Patients diagnosed
as an emergency, death certificate only,
or screening were excluded because it is
unclear whether such patients would have
been seen by their GP before diagnosis.
Patients with a preceding cancer diagnosis
in any of the datasets before the colorectal
cancer diagnosis were excluded, because
GPs would likely have been more aware of a
potential cancer diagnosis in such patients.
Colon and rectal cancer were analysed
separately.

The Charlson score, a weighted
composite score of comorbidities, was
calculated from 3 years of CPRD and HES
data preceding the cancer diagnosis using
updated codes from previous studies.''®
Socioeconomic deprivation quintiles, based
on the Index of Multiple Deprivation (IMD),
was provided by CPRD. Age was taken at
the time of cancer diagnosis.

Definition of diagnostic route

For patients diagnosed from 2006 onwards,
the cancer registry provided the ‘route to
diagnosis’ as per the algorithm described by
Elliss-Brookes et al"?

For cancer registrations preceding this,
patients with an emergency HES admission
containing an ICD-10 code for colorectal
cancer in the 6 months before the cancer
registry diagnosis date were deemed to
have been diagnosed as an emergency and
so were excluded. If >1 HES episode was
present, then the admission nearest to the
diagnosis date was used as the relevant
diagnostic episode.

Definition of referral

See Supplementary Table S1 for details of
codes for relevant referral’. Generic referral
codes such as ‘referral for further care’,
‘referral to general medical clinic’, and
‘referred by GP" were excluded, because it
was unclear whether these were related to a
suspicion of cancer.

Definition of presenting symptom
Read codes for red-flag symptoms (rectal

bleeding, anaemia, abdominal mass,
diarrhoea, and change in bowel habit) or non-
specific (abdominal pain, constipation, other
bowel function, weight loss, and fatigue) were
based on previous studies?®?' (details can be
provided by the authors on request), and
were reviewed independently for inclusion by
two authors. Disagreements were resolved
after discussion. All patients presenting with
rectal bleeding alone or in combination with
any other symptoms were included as one
group. This was repeated stepwise for each
of the symptoms in the order above, so each
patient was represented once in the analysis.

Definition of intervals before diagnosis and
delays

The intervals leading up to diagnosis were
based on the Aarhus statement.”? The
primary care interval was defined from first
presentation to referral and the hospital
interval from referral to diagnosis. In a
national audit, up to 90% of patients with
colorectal cancer were referred within
3 months,? whereas two consultations
before referral was associated with a
median of 2 weeks.” Therefore the primary
care interval was split into three groups:
within 2 weeks, 2 weeks to 3 months, and
>3 months.

Statistical analysis

Differences in presenting symptoms
according to age (<50, 50-59, 60-69, 70-79,
>80), sex, IMD (level of deprivation from 1
to 5), and Charlson score (0, 1, >1) were
investigated. The referral and hospitalinterval
and stage (I-IV and missing) according to
presenting symptom are described.

Survival analysis

Survival was measured from date of cancer
diagnosis in the cancer registry to all-
cause mortality. Cox proportional hazards
modelling described the hazard ratio (HR)
for each presenting symptom, with rectal
bleeding as the reference category, while
adjusting for sex, age, Charlson score, and
IMD. This was repeated after including
only patients referred within 2 weeks, to
negate the effect of a delay in referral.
To determine survival for those referred
between 2weeks and 3 months, and
>3 months compared with those referred
within 2 weeks for each symptom, a similar
model was used while taking into account
the interval from referral to diagnosis as
a continuous independent variable. None
of the independent variables violated the
proportional hazards assumption.
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Table 1. Frequency of colon and rectal cancer and stage at diagnosis for each presenting symptom

Colon cancer Rectal cancer
Frequency Stage (% per symptom) Frequency Stage (% per symptom)
Presenting symptom n(%) | Il 1] [\ Missing n(%) | ] n v Missing
Red flag 2725 (60.2) 14.4 313 27.0 98 17.5 2004 (77.0) 17.3 215 275 10.5 233
Non-specific 1802 (39.8) b4 31.0 27.2 16.5 18.8 599 (23.0) 14.9 18.7 23.9 12.4 30.2
Rectal bleeding 924 (20.4) 213 26.2 26.9 8.0 17.5 1069 (41.1) 20.5 20.5 285 84 22.1
Anaemia 844.(18.6) 9.8 37.0 284 9.0 15.8 110 (4.2) 17.3 30.9 17.3 b4 282
Change in bowel habit 461(10.2) 115 30.2 27.8 1.3 19.3 442(17.0) 15.6 231 278 13.3 20.1
Diarrhoea 448(9.9) 12.5 326 25.7 12.9 16.3 369 (14.2) 10.3 19.5 268 4.4 290
Abdominal mass 48(1.1) 6.3 29.2 8.3 16.7 39.6 14(0.5) 7.1 28.6 35.7 7.1 214
Abdominal pain 1053 (23.3) 65 30.7 288 17.9 16.1 212(8.1) 10.8 21.7 28.3 104 288
Constipation 307 (6.8) 6.8 30.3 283 12.1 225 216(83) 15.7 15.7 22.7 14.4 315
Other bowel function 96 (2.1) 7.3 375 24.0 12.5 18.8 67 (2.6) 11.9 224 20.9 14.9 29.9
Weight loss or fatigue 346 (7.6) 5.8 309 22.5 17.3 234 104 (4.0) 231 163 19.2 10.6 30.8
All 4527 (100) 11.2 31.2 27.1 12.5 18.0 2603 (100) 16.7 20.9 26.7 10.9 24.9

The Pearsony? test compared categorical
data, whereas the Kruskal-Wallis test was
used for comparison of non-parametric
data such as intervals. Generalised
estimating equation modelling provided
robust confidence intervals to account for
clustering within practices.”® Statistical
significance was taken at FP<0.05. Al
analysis was undertaken using IBM SPSS
Statistics (version 24).

RESULTS

Between 2000 and 2013, 14 103 patients
were diagnosed with a colorectal cancer
as a non-emergency, of whom 7130 had a
referral and a relevant symptom recorded
in CPRD, split into 4527 (63.5%) colon and
2603 (36.5%) rectal cancer cases [see
Supplementary Figure S1 for details of
excluded patients). In the rectal cancer
group, there was a higher percentage of
male, younger age, fewer comorbidities,
and earlier stage cancer compared with
the colon cancer group (see Supplementary
Table S2 for details of patient demographics).

Presenting symptom according to patient
demographics

Abdominal pain (23.3%) and per rectal
bleeding (41.1%) were the two most
common presenting symptoms for colon
and rectal cancer, respectively, with red-
flag symptoms more common than non-
specific symptoms (Table 1).

Intervals along the patient pathway
For all patients with colorectal cancer, the
median primary care interval was 9 days

(interquartile range [IQR] 0-77) and the
hospital interval was 42 days (IQR 20-83).
For patients with both colon and rectal
cancer the median primary care interval for
rectal bleeding, change in bowel habit, or
those noted to have an abdominal mass was
1 day. All other symptoms were associated
with a significantly longer primary care
interval compared with rectal bleeding, in
particular, constipation for colon cancer
(median 75 days; IQR 16-209) and weight
loss/fatigue for rectal cancer [median
100 days; IQR 21.25-213.5).

For colon cancer, only a change in
bowel habit (median 41 days; IQR 22-75)
or an abdominal mass (median 30.5 days;
IQR 15-53.5) at presentation significantly
decreased the hospital interval compared
with rectal bleeding [median 50 days; 1QR
23-91). For rectal cancer, no symptom was
associated with a decrease in the hospital
interval compared with rectal bleeding
(median 29 days; IQR 14-62). Patients with
colon cancer who had anaemia [median
55 days; 1QR 28-99) and patients with rectal
cancer who had abdominal pain [median
425 days; 1QR 17-88) or weight loss/
fatigue (median 38 days; IQR 19.5-83.75)
demonstrated a significantly increased
hospital interval compared with those who
had rectal bleeding.

Patients with colon cancer who had
non-specific symptoms had a significantly
longer referral compared with those who
had red-flag symptoms (median 42 days;
IQR 8-160.25 versus 4 days; 1QR 0-40),
although no difference was seen in the
hospital interval. For patients with rectal
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Table 2. Adjusted hazard ratio of death for patients with colon

cancer according to interval to referral

Referral Median hospital Hazard ratio

Symptom interval® n(%) interval (IQR) (95% Cl)
Red flag | 1739 (63.8) 45 (23-85) ref

Il 526 (19.3) 495 (25-85) 1.28(1.09 to 1.51)°

Il 460(16.9) 605 (28-118.5) 1.53(1.29 to 1.81)°
Non-specific | 582 (32.3) 44 (22-85.25) ref

Il 576 (32.0) 49 (25-89) 0.94(0.79t0 1.12)

Il 644.(35.7) 57 (28-113)° 0.85(0.72 to 1.01)
Rectal bleeding I 704 (76.2) 45 (22-90.75) ref

Il 116(12.6) 51.5 (24.5-91.5) 1.34(0.93 t0 1.93)

Il 104 (11.3) 64.5 (37-104.25)° 1.84(1.29 to 2.63°
Anaemia | 488 (51.7) 495 (26.25-90) ref

Il 259 (27.4) 61(33-98) 1.27 (1.05 to 1.72)¢

Il 197 (20.9) 62 (30.5-128)¢ 1.70 (1.30 to 2.23)°
Change in bowel habit I 347 (75.3) 42 (22-77) ref

Il 87(18.9) 38 (24-71) 1.14(0.77 to 1.70)

Il 27(5.9) 38 (23-83) 0.99 (0.48 to 2.06)
Diarrhoea I 161(35.9) 43(22-83.5) ref

I 159 (35.5) 48 (23-82) 1.01(0.71 to 1.42)

Il 128(28.6) 57 (24.25-134.75) 1.06(0.73 to 1.53)
Abdominal pain I 369(35.0) 43(21.5-83) ref

Il 358 (34.0) 49 (25-87.5) 0.92(0.74 to 1.15)

Il 326(31.0) 57(27.75-115.5)° 0.76 (0.59 to 0.95)¢
Constipation I 74.(24.1) 35(15-87.9) ref

Il 90(29.3) 46.5(22-89) 1.01(0.61 to 1.65)

Il 143 (46.6) 55 (28-129)¢ 0.97(0.62 to 1.53)
Weight loss or fatigue I 125 (36.1) 49 (22.5-91.5) ref

Il 92(26.6) 56 (27-100.75) 0.98(0.67 to 1.45)

Il 129 (37.3) 61(25.5-104.5) 0.97(0.67 to 1.41)
All patients | 2321(51.3) 45(23-85) ref

Il 1102 (24.3) 49 (25-87) 1.28(1.14 to 1.44)

Il 1104 (24.4) 58.5 (28-114.75) 1.31(1.16 to 1.47)°

aInterval | = <2 weeks. Interval Il = 2 weeks to 3 months. Interval Ill = >3 months. Hazard ratio adjusted for age,

sex, Charlson score, Index of Multiple Deprivation, and interval from referral to diagnosis. *0.005 to <0.05, €0.0005 to

<0.005, <0.0005. Data for other bowel function’ and abdominal mass’ not shown as too few cases of each to carry

out analysis. IQR = interquartile range.

cancer, those with non-specific symptoms
experienced a significantly longer referral
and hospital interval.

Delays in referral according to presenting
symptom

A total of 51.3% of all patients with colon
cancer were referred within 2 weeks of
presentation, compared with 24.3%
between 2 weeks and 3 months, and 24.4%
>3 months (Table 2). Of those with red-
flag symptoms, 63.8% were referred within
2 weeks compared with 32.3% of those
with non-specific symptoms. Of patients
with rectal cancer, 60.2% of all patients
and 70.6% of those with red-flag symptoms
were referred within 2 weeks, compared
with 25.5% of those with non-specific
symptoms (Table 3). A total of 20.3% of all

patients with rectal cancer and 13.5% of
those with red-flag symptoms experienced
a delay of >3 months before referral, which
increased to 42.9% of those presenting with
non-specific symptoms (Table 3).

Change in hospital interval following a
delay in referral

For colon cancer, a referral delay of between
2 weeks and 3 months did not significantly
delay the hospital interval compared with
referrals within 2 weeks (Table 2). However,
patients who were referred after 3 months
demonstrated a significantly longer
hospital interval if rectal bleeding, anaemia,
abdominal pain, or constipation were the
presenting symptoms. For rectal cancer,
only delays of >3 months for a change
in bowel habit or diarrhoea significantly
increased the hospital interval by a median
of 22 and 15 days, respectively (Table 3).

Stage at diagnosis and hazard ratio of
death according to presenting symptom
Patients presenting with rectal bleeding had
the highest proportion of stage | disease
for both sites (colon: 21.3%; rectal: 20.5%)
(Table 1). Consequently, red flag symptoms
as a group had a higher proportion of
stage | disease for both sites.

All presenting symptoms were associated
with a worse prognosis compared with
rectal bleeding, which reflected the lower
proportion of patients with stage Ill or IV
cancer in the latter with rectal bleeding
(Tables 1 and 4). When grouped together,
patients with colon or rectal cancer
who had non-specific symptoms had
a worse outcome than those with red-
flag symptoms (colon cancer: HR 1.49;
95% confidence interval [Cl] =1.36 to 1.64;
rectal cancer: HR 1.45; 95% Cl=1.26 to
1.67) (Table 4). After excluding patients who
would have experienced a delay in referral of
>2 weeks, the HR relative to rectal bleeding
significantly increased for all symptoms,
except for ‘other bowel function’.

Delays in referral and prognosis
Overall, delays in referral of between
2 weeks and 3 months (HR 1.28; 95%
Cl=1.14 to 1.44) and of >3 months (HR
1.31; 95% Cl = 1.16 to 1.47) for patients with
colon cancer were associated with a worse
prognosis compared with referrals within
2 weeks [Table 2, but only delays of 2 weeks
to 3 months (HR 1.33; 95% Cl = 1.13 to 1.55)
were associated with a worse prognosis for
patients with rectal cancer (Table 3).
Patients with colon cancer who had rectal
bleeding who experienced a delay in primary
care of >3 months (HR 1.84; 95% Cl =1.29
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Table 3. Adjusted hazard ratio of death for patients with rectal

cancer according to interval to referral

Referral Median hospital Hazard ratio

Symptom interval® n(%) interval (IQR) (95% Cl)
Red flag | 1414.(70.6) 27 (14-58.25) ref

I 319 (15.9) 27 (14-59) 1.11(0.90 to 1.36)

1l 271(13.5) 40 (20-78) 1.30 (1.06 to 1.60)°
Non-specific | 153 (25.5) 29 (14-77.5) ref

I 189 (31.6) 37(18.5-61) 1.14 (085 to 1.54)

Il 257 (42.9) 43 (17.5-87)° 0.57(0.42 t0 0.78)°
Rectal bleeding I 848(79.3) 28 (14-61) ref

I 121(11.3) 29 (15.5-57.5) 1.01(0.71 to 1.45)

Il 100 (9.4) 36.5(19.25-69.75) 1.65(1.18 to 2.31)¢
Anaemia | 54 (49.1) 32.5(18-61) ref

Il 26(23.6) 275 (14-60) 0.73(0.33t0 1.63)

Il 30(27.3) 44.5(15.25-91.5) 0.77 (0.34 t0 1.76)
Change in bowel habit | 348(78.7) 24.(13-49) ref

Il 57(12.9) 26(13.5-58) 0.79 (0.49 to 1.29)

1] 37(84) 46 (26-106) 0.78(0.41t0 1.72)
Diarrhoea | 155 (42.0) 27 (14-63) ref

Il 113 (30.6) 24 (13-65) 1.30(0.90 to 1.89)

1 101 (27.4) 42 (21-80) 1.13(0.77 to 1.67)
Abdominal pain | 68(32.1) 42.5(16.25-84) ref

I 61(28.8) 41(18-83.5) 1.19(0.72 to 1.98)

Il 83(39.2) 49 (17-107) 0.57 (0.33 to 1.00)
Constipation | 51(23.6) 42.5(16.25-84) ref

I 75(34.7) 41(18-83.5) 1.29(0.77 to 2.14)

Il 90(41.7) 49 (17-107) 0.68(0.40t0 1.17)
Weight loss or fatigue I 22(21.2) 32(16.25-85) ref

I 26(25.0) 37 (16.5-73.5) 1.05(0.45 to 2.41)

Il 56 (53.8) 435 (21.25-93.25) 0.37(0.18 t0 0.78)¢
All patients | 1567 (60.2) 27 (14-60) ref

Il 508 (19.5) 31 (14-59.75) 1.33(1.13 to 1.55)

Il 528 (20.3) 42 (19-84) 1.08(0.92 to 1.27)

aInterval | = <2 weeks. Interval I = 2 weeks to 3 months. Interval Il = >3 months. Hazard ratio adjusted for age,

sex, Charlson score, Index of Multiple Deprivation, and interval from referral to diagnosis. °0.005 to <0.05, ©0.0005 to

<0.005, <0.0005. Data for other bowel function’and abdominal mass’ not shown as too few cases of each to carry

out analysis. IQR = interquartile range.

to 2.63) demonstrated a significantly worse
prognosis compared with patients with
rectal bleeding who were referred within
2 weeks (Table 2). This corresponds to an
increase in stage lll and IV cancer in the
longest interval group. Although a similar
trend was seen for patients who were
referred between 2 weeks and 3 months,
this did not reach significance. Patients with
colon cancer who had red-flag symptoms
demonstrated an increase in HR for both
those who were referred between 2 weeks
and 3 months (HR 1.28: 95% Cl=1.09 to
1.51)and >3 months (HR 1.53; 95% Cl = 1.29
to 1.81) (Table 2], with a concomitant rise in
late stage at diagnosis (from 8.2% stage IV
with referral within 2 weeks, 11.4% for those
referred between 2 weeks and 3 months, to
14.1% in the >3 month referral group). A

similar finding was noted in the subgroup
analysis of patients with colon cancer who
had anaemia (Table 2).

Patients with rectal cancer who had
rectal bleeding also had a worse prognosis
(HR 1.65; 95% Cl=1.18 to 2.31) if referral
was delayed to >3 months (Table 3), which
corresponded to a decrease in stage |
from 22.1% to 12.0%, and an increase in
missing stage from 21.8% to 26.0% (data
not shown). Again, patients with red-flag
symptoms and a delay of >3 months had a
worse prognosis (HR 1.30; 95% Cl = 1.06 to
1.60) compared with those referred within
2 weeks (Table 3).

There was no difference in outcome if
patients with either colon or rectal cancer
had experienced a delay with the other
symptoms.
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Table 4. Hazard ratio of death (95% Cl) for patients with colon and
rectal cancer according to presenting symptom compared with
either red-flag symptoms as a group or rectal bleeding only

Colon cancer Rectal cancer
Presenting Referral within Referral within
symptom All patients 2 weeks only All patients 2 weeks only
Red flag ref ref ref ref
Non-specific 149(1.36t0 1.64)F  1.84(159t0 214  1.45(1.26t0 1.67)F  1.81(1.42t0 2.31)
Rectal bleeding ref ref ref ref

Anaemia

Change in bowel habit

Diarrhoea
Abdominal mass
Abdominal pain

Constipation

1.40(1.18to 1.67)
1.33(1.08 to 1.62)°
1.72 (1.41 to 2.08)
3.99 (2.75t0 5.78)
2.00(1.71 to 2.34)
1.70(1.36 t0 2.11)

1.36(1.08to 1.70)°
148 (1.16 0 1.88)°
1.95 (1.47 to 2.58)°
4.60 (3.05 to 6.95)°
251(2.03t03.11)
1.90 (1.28 to 2.83)°

1.30(0.94 to 1.78)
1.34(1.11to 1.61)°
1.68(1.39 to 2.03)
1.92(0.90 to 4.06)
153(1.21t0 1.93)
1.87 (1.49 to 2.34)°

1.92(1.28t0 2.87)
1.53(1.25t0 1.89)°
1.63(1.23t0 2.15)
3.10 (1.24 to 7.30)
1.83(1.26to 2.66)
2.61(1.73t03.94)

1.45(1.01 to 2.09)¢
2.38(1.95t0 2.90)

Other bowel function

Weight loss or fatigue

1.67(0.68 to 4.08)
2.76(2.05t0 3.72)

1.61(1.10to 2.38)¢
1.69 (1.24 t0 2.29)

1.74.0.72 to 4.22)
3.55(2.07 to 6.09)

Hazard ratio adjusted for age, sex, Charlson score, and Index of Multjple Deprivation level. #<0.0005. *0.0005 to

<0.005.<0.005 to <0.05.

DISCUSSION

Summary

A delay in referral for patients with colon
or rectal cancer with red-flag symptoms,
particularly rectal bleeding, was associated
with a later stage at diagnosis and a worse
prognosis. In addition, compared with
patients who present with rectal bleeding,
prognosis is worse for patients who present
with other cancer-associated symptoms,
even after exclusion of patients who
experienced a delay in referral of >2 weeks.
Although a patient may have experienced
a referral delay of >3 months, the hospital
interval was lengthened by a median of only
13 days, indicating the primary care interval
has a greater influence on diagnostic delays
than the hospital interval.

Strengths and limitations

This study included a large number of
patients, with a varied set of symptoms, from
a data source that has been shown to be
representative of the national population.?
The data are not liable to recall bias because
the clinical information was recorded at
the time of consultation. The finding that
delays in primary care are associated with
a worse prognosis is reflected by a later
tumour stage. This supports the theory that
delays lead to a progression of disease. To
the authors’ knowledge, this is also the
first study to describe the hospital interval
for individual symptoms associated with
colorectal cancer.

As CPRD data are collected routinely,
there are potential issues with missing data.
It is not possible to determine the duration
of symptoms before the patient presented
to the GP, which could have influenced
the promptness of referral.?’ The effect of
delays for patients with the same presenting
symptom were compared to minimise the
impact of these missing data. The recording
of >1 symptom at presentation was poor
(data not shown), indicating the GP was
using a combination of Read codes and free
text, and perhaps recording the symptom
related to referral as a Read code” It is
not possible to determine with certainty
that the symptom recorded was caused by
cancer, although this is an issue with any
study that describes the symptoms before
diagnosis. This may explain the finding that
delays with abdominal pain were associated
with an improved outcome because the
initial presentation may not have been
cancer related. The non-significant findings
regarding stage and delays for most of the
patients with non-specific symptoms may
reflect a lack of power for these subsets.
Stage data were missing for 20% of all
patients. As missing stage is associated
with a death soon after diagnosis, previous
studies have amalgamated this category
with stage Ill and IV. However, such
simplification will fail to differentiate those
cases with poor registry input and early-
stage cancer.

Other possible confounders such as
smoking history and chemotherapy
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treatment were not included because these
were not robustly recorded in CPRD or
linked datasets. Although missing data have
the potential to introduce bias, no national
dataset currently exists that provides
better coverage while including the pre-
presentation interval.

Comparison with existing literature

This findings of this study correspond to
those of Terring et al'? that delays in primary
care are associated with a worse prognosis,
although they used stage rather than
mortality as the primary outcome. However,
their findings were only significant for one
of the six datasets used when analysed
individually, they included emergency
patients, and they did not stratify according
to presenting symptom. Excluding
emergency patients from the current study
potentially reduced the effect of confounding
by indication. Most studies have analysed
the difference between urgent and routine
referral pathways, showing no significant
difference in stage or survival between the
two routes 82730 A national audit in England
based on primary care data described the
median primary care interval, irrespective
of the presenting symptom, as 7 days for
patients with colorectal cancer, which is
similar to the current study’s finding of
9 days, although the IQR of the audit was
narrower (0-33 days).%

Most studies have concentrated on
the interval from onset of symptoms to
diagnosis or treatment. In a 2015 systematic
review, Neal et al*' stated it was difficult to
make conclusions about which intervals
were important leading up to diagnosis
because there were differences in design.
Delays leading to worse outcome have
been described for rectal® and colorectal
cancer,® although most studies have
found no association between delays and
outcome® or stage.¥4° More recent
studies have shown that short intervals
were associated with a worse outcome,
presumably as a result of more aggressive
cancers. 4142 |n the current study, delays in
referral with non-specific symptoms, such
as abdominal pain, were associated with a
better stage and prognosis.

Patients  with  red-flag symptoms
experienced the shortest interval before
referral, reflecting the national referral
guidelines from NICE>* The current study
confirms that patients with per rectal bleeding
are diagnosed at an earlier stage®*“ and
so demonstrate a better prognosis,®4-+7
whereas abdominal pain®? and change in
bowel habit are related to a later stage.3**
A similar finding was noted after excluding

patients who were referred after 2 weeks,
indicating it is the symptom itself, rather
than delays in referral, that accounts for the
difference in stage and survival.

Thefindings of the current study regarding
the interval to referral are similar to findings
from an audit by Barrett et al*® suggesting
that the current study’s definitions of
critical time points in the patient pathway
correspond to data collected from medical
notes and GP questionnaires.

Thehospitalintervalwaslessvariedbetween
red-flag and non-specific symptoms, as
patients referred with colorectal-associated
symptoms would be expected to undergo an
endoscopic examination and(or) radiological
investigation, and then await histological
confirmation. The median hospital interval
was marginally longer for patients referred
after 3 months, who were perhaps referred
through a non-urgent pathway following a
period of ‘watch and wait” as the suspicion of
cancer was not high. This modest increase
in the hospital interval is unlikely to account
for the differences in stage and survival seen
in this study.

Implications for research and practice

This study found that patients with red-
flag symptoms, particularly rectal bleeding,
are presenting at an earlier stage. The
first consultation with the GP provides an
opportunity to refer, that, if missed, could
lead to a worse stage and prognosis for
patients with colorectal cancer.

This study adds to the growing area of
research into delays in referring patients
with suspected cancer from primary care
led by Cancer Research UK* and should
not be used as providing an acceptable
period of delay before referral. As rectal
bleeding is an obvious deviation from normal
health, and is a target to improve public
awareness of bowel cancer, patients with
this symptom seek medical help sooner
than those with non-specific symptoms,?”
leading to an earlier stage at diagnosis.
In contrast, the opportunity for an earlier
diagnosis for patients with non-specific
symptoms seems to be restricted because
they are more likely to present at a later
stage. The most recent NICE guidance on
suspected cancer referral* has the potential
to improve patient outcomes because a
time criterion is no longer necessary for
referral. In addition, the wider availability of
the ‘straight to endoscopy’ referral pathway
may inadvertently reduce the threshold for
investigation, thereby improving outcomes.
Repeat analysis similar to this study with
more recent data may show the benefits of
these policies.
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