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ABSTRACT

Introduction. Although international large-scale studies have investigated routes to diagnosis
for colorectal cancer, there is limited information on how New Zealanders seek help for bowel
symptoms across different pre-diagnostic routes. Aim. To better understand pre-diagnostic
routes for colorectal cancer, including the characteristics of patients and key events associated
with each route. Methods. This study was a retrospective audit of hospital administrative and
medical records for 120 patients with a confirmed diagnosis of colorectal cancer between 2016
and 2017. All patients were receiving care at one of two hospitals in central New Zealand; one
urban and one rural. Extracted data were used to: categorise pre-diagnostic routes for colorectal
cancer; describe the characteristics of people who presented by each route; and compare key
events in the diagnostic and treatment intervals for people who presented by each route.
Results. Six routes to the diagnosis of colorectal cancer were identified. The three main routes
included: routine general practitioner (GP) referral (28%, 95% CI: 21-37%), emergency presen-
tation (27%, 95% Cl: 20-35%), and other outpatient services (26%, 95% Cl: 19-34%). Patients
diagnosed by routine GP referral had the longest time to diagnosis, impacting on timeliness of
treatment. Discussion. This study has generated detailed insights about pre-diagnostic routes
for colorectal cancer in New Zealand and shown consistency with findings from previously
published international research. The granular findings can now inform areas for person- and
system-level interventions that, in turn, could be tested in future studies to minimise emergency
department and late presentations for colorectal cancer treatment in New Zealand.

Keywords: Bowel symptoms; cancer diagnosis; colorectal cancer; diagnosis delay; general

practice; health-care access; hospital care; New Zealand.

Introduction

Colorectal cancer is the second most common cancer in both men and women and the
second highest cause of cancer death in New Zealand.'* Few studies have investigated
pre-diagnostic patient pathways, or routes, to diagnosis for colorectal cancer in
New Zealand.>™ Different routes can affect timeliness of care and clinical outcomes.®
Early diagnosis is considered to be central to improving colorectal cancer outcomes in
New Zealand patients." The free National Bowel Screening Programme for men and women
aged 60-74 years was introduced in New Zealand in July 2017 as part of a staged roll-out
programme to help detect bowel cancer at an early stage. Although the Bowel Screening
Programme will help to reduce morbidity and mortality, prompt symptomatic diagnosis
also remains a priority, as most colorectal cancers are detected symptomatically.®”
Pathways to cancer diagnosis have been defined as having four main time points: date
of first symptom; date of first presentation; date of referral (for specialist investigation);
and date of diagnosis. There are therefore four main intervals: appraisal; help-seeking;
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WHAT GAP THIS FILLS

What is already known: Time taken to interpret bowel
symptoms and to seek help from a health professional such as
a general practitioner are estimated to represent the greatest
proportion of the total time in the pre-diagnostic pathway for
colorectal cancer diagnosis.

What this study adds: This study investigated pre-diagnostic
patient pathways to diagnosis of colorectal cancer in New
Zealand. The largest proportion of patients diagnosed with
colorectal cancer in hospital started their colorectal cancer
diagnosis and treatment pathway by general practitioner refer-
ral, either as a routine or urgent 2-week wait referral. Primary
healthcare professionals are pivotal in the early detection and
timely referral of patients with colorectal cancer to secondary
level care, reducing diagnostic delay and contributing to optimal
health outcomes.

diagnostic; and pre-treatment.® The appraisal interval, or
the time taken to interpret bodily changes and symptoms,
and the help-seeking interval, or the time taken to seek help
from a health professional such as a general practitioner
(GP), are estimated to represent the greatest proportion of
the total time in the pathway to diagnosis for colorectal
cancer.*®’

The diagnostic interval includes primary care, referral,
and secondary care intervals.” Throughout the diagnostic
interval, delays in diagnosis arise from healthcare system
factors such as waiting times for investigations, specialist
appointments, and inadequate integration between primary
and secondary level care.'® Patients’ first point of contact
with health services is usually in primary health care, so
primary health-care teams have an important role in the
early detection and diagnosis of cancer.'' GPs are often
considered ‘gatekeepers’ to hospital-led services, facilitating
appropriate and timely referral of patients from primary
level care into secondary level care specialist services.'*

Timely access to specialist cancer services and reducing
diagnostic delays in the health-care system has prompted
many countries, including New Zealand, to implement ‘fast-
track’ cancer referral routes for patients with a high likeli-
hood of cancer. Although fast-track referral routes can help
with timely access to specialist services and reduce diagnos-
tic delay,'* the challenge for the health system is that many
patients with colorectal cancer will present with single or
subtle symptoms that are not strongly predictive of colorec-
tal cancer, so they do not meet the urgent referral criteria
that hospitals use.®

The 2015 PIPER (Presentations, Investigations, Pathways,
Evaluation and Rx) study' investigated differences in
survival after diagnosis with colorectal cancer by rurality,
ethnicity and socioeconomic deprivation in New Zealand
and provided comprehensive insights into the outcome and

management of New Zealanders with colorectal cancer.
A key finding from the PIPER study was the high rates of
emergency presentation, accounting for one-third of patients
with colon cancer. Maori and Pacific peoples were more
likely to present acutely at an emergency department,’ a
route associated with higher morbidity and mortality than
non-emergency presentation routes.'>”* Investigation of
other pre-diagnostic pathways was not part of the scope of
this study.

A scoping review of original research investigating the
pre-diagnostic period for colorectal cancer in New Zealand
identified eight studies published between 2009 and 2019,
highlighting the paucity of research carried out in New
Zealand to investigate pre-diagnostic pathways for colorec-
tal cancer.” Of these eight studies, most were >5 years,
qualitative, and focused on screening.

The main aim of this study was to better understand pre-
diagnostic routes for colorectal cancer, including the char-
acteristics of patients and key intervals associated with each
route. The objectives were to categorise pre-diagnostic
routes for people receiving care for colorectal cancer at
one urban and one rural hospital in central New Zealand,
describe the characteristics of people who presented by each
route, and compare key events in the diagnostic and treat-
ment intervals for people who presented by each pre-
diagnostic route.

Methods

We used a retrospective case file audit and process mapping
for 120 patients with a confirmed diagnosis of colorectal
cancer from first pre-diagnostic health-care provider presen-
tation to first treatment.

Patient sample

The target sample was 120 patients with a confirmed diag-
nosis of colorectal cancer who had received treatment at one
urban and one rural hospital in New Zealand. Patients were
identified from the New Zealand Cancer Registry. Patients
with a confirmed diagnosis of colorectal cancer between
2016 and 2017 from one urban hospital (Wellington
Hospital) and one rural hospital (Masterton Hospital) in cen-
tral New Zealand were selected from the registry data.” All
Maori and Pasifika patients were purposefully selected (M3ori,
n = 21; Pasifika, n = 8). The remaining patients (non-Maori,
n = 91) were sampled consecutively. Consecutive sampling
included all non-Maori patients who met the inclusion-
criteria; that is, they had a confirmed diagnosis of colorectal
cancer and data were available from first pre-diagnostic
health-care provider presentation to first treatment. It was
important to capture pre-diagnostic routes for Maori, as they
are more likely to be diagnosed following presentation to an
emergency department.’
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Data collection

Patient characteristics were collected and recorded using
Research Electronic Data Capture (REDCap; Vanderbilt
University), a web-based application to support data capture
and management. Information gathered from medical
records included patient demographics (age, sex, ethnicity,
marital status, living situation, and geographical area of
home address) and main presenting lower gastro-intestinal
symptoms. Triage prioritisation at secondary level care was
informed by the New Zealand Ministry of Health (MoH)
Referral Criteria for Direct Outpatient Colonoscopy or CT
Colonography: 2-week category (rapid diagnosis), and 6-week
category (semi-urgent).'®> Geographical areas of patients’
home addresses were converted using the New Zealand
Department 2013 Index of Deprivation to provide a measure
of relative socioeconomic deprivation.'®

The Elliss-Brookes ‘Routes to Diagnosis’ (Box 1) were
used to categorise each patient’s pre-diagnostic route for
colorectal cancer.'” These routes were developed from infor-
mation about 739 667 individuals diagnosed with cancer in
England in 2006-08. The National Bowel Screening
Programme was initiated at the rural Masterton Hospital
in July 2017, but at the time of the study had not been
launched at the urban Wellington Hospital. The Model of
Pathways to Treatment was designed to inform the measure-
ment, description, and interpretation of times to diagnosis

I.I7

Box |. Routes to diagnosis described by Elliss—Brookes et a

Route Description

Screen detected Detected via the National Bowel Screening

Programme

Urgent GP referral —  Urgent GP referral — high suspicion for

2-week wait cancer — 2-week wait rule, first specialist
assessment within 2 weeks (14 days)
Emergency An emergency route via presentation to

accident and emergency department,
emergency GP referral, emergency transfer,
emergency consultant outpatient referral,
emergency admission or attendance

presentation

Routine GP referral Routine GP referral — no suspicion of
cancer, patient not referred under the

2-week wait rule

Where no earlier admission can be found
before admission from a waiting list, booked
or planned

Inpatient elective

Other outpatient An elective route starting with an outpatient
appointment, either self-referral, consultant-

to-consultant, other, or unknown referral

Death
certificate only

No data available; death certificate diagnosis
flagged by the registry

Unknown No data available
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and treatment initiation,'®'? and guided the choice and

definition of key events for process mapping (detection of
bodily changes, patient perceives reason to discuss symptom
with health-care professional, first consultation with health-
care professional, diagnosis, and start of treatment).

Timely access to services was based on MoH Faster Cancer
Treatment Indicators.>” The 31- day indicator is that patients
with a confirmed cancer receive their first cancer treatment
(or other management) within 31 days of a decision to treat.
The 62- day indicator is that patients referred urgently with a
high suspicion of cancer receive their first treatment within
62 days of the referral being received by the hospital.

Information needed to determine whether patients
received timely access to services was based on number of
days from date of receipt of referral (in study hospitals) to
diagnosis, decision to treat and first treatment. In practice,
District Health Boards collect the 62-day target data (when
there is high suspicion of cancer and the hospital doctor
receiving the referral believes there is a need for an appoint-
ment within 2 weeks) for reporting to the MoH only for
patients on the urgent GP 2-week wait route. For this
study, the 62-day target was applied to all pre-diagnostic
routes to explore in-depth the wait times to first specialist
appointment, diagnostic investigation, and first treatment
for each of the routes.

Statistical analysis

Descriptive statistics were used to summarise data about
pre-diagnostic routes to diagnosis for colorectal cancer.
They were also used to summarise patient demographics,
main presenting symptoms and disease stage by pre-
diagnostic route. Descriptive statistics included counts and
percentages for nominal variables and medians and inter-
quartile ranges for continuous variables. Confidence inter-
vals were estimated using the Agresti-Coull method.?

Process mapping the sequence of steps or events that occur
within a specified time frame®* was carried out to highlight
and compare key events in the diagnostic and treatment
intervals of people presenting by each route. We prepared a
simplified event plot, sorted by route to diagnosis, to depict
the sequencing of key events and delays in the first 180 days
following referral for hospital care. Days were calculated
using dates from referral to first specialist appointment, colo-
noscopy, and decision to treat, from decision to treat to first
treatment, and from referral to death (before first 180 days).
All analyses were performed in R version 3.6.1.>° The event
plot was also created in R using the ‘ggplot2’ package.?* The
study was not designed or powered for comparisons between
patients who presented via different routes.

Ethics

Ethical approval for this study was granted by the
New Zealand Health and Disability Ethics Committee
(18/STH/77).
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Results

Table I. Patient characteristics (n = 120).

Patient characteristics

Demographic and clinical characteristics for the sample are
presented in Table 1. Twenty-one (18%) patients were
Maori, 8 (7%) Pasifika, and 91 (76%) non-Maori.

Routes to diagnosis

Table 2 shows the number of patients in each route to
colorectal cancer diagnosis. Patients presented were from
six of the eight pre-diagnostic routes previously described.'”
The three main pre-diagnostic routes were: routine GP refer-
ral (37 patients (28%, 95% CI: 21-37%)); emergency pre-
sentation (32 patients (27%, 95% CIL: 20-35%)); and other
outpatient (an elective route starting with an outpatient
appointment, following self-referral, consultant-to-consultant,
other or unknown referral; 31 patients (26%, 95% CIL
19-34%)). Eighteen of the 52 patients presenting via a GP
referral route came via the urgent GP 2-week wait route.

Patient characteristics by pre-diagnostic route

Patient characteristics by pre-diagnostic route are shown in
Table 3. More urban hospital patients followed an emergency
(69%) presentation route than rural patients (31%). More
rural patients followed an urgent GP 2-week wait route
(67%) than urban patients (33%). More women (56%) had
an emergency presentation than men (44%), and one-third
(31%) of Maori and Pasifika patients (31%) had an emergency
presentation. More patients living in areas with high levels of
deprivation presented via an emergency route than patients
living in least deprived areas.

Presenting symptoms by pre-diagnostic route

Presenting symptoms by pre-diagnostic route are shown in
Table 4. The greatest proportion of pre-diagnostic symptoms
occurred for patients on the emergency presentation route,
followed by patients on the urgent GP 2- week wait and GP
routine routes. Abdominal pain, rectal bleeding and changes
in bowel habits were the main presenting symptoms. For
patients presenting via an emergency pathway, 56% experi-
enced abdominal pain and 56 and 44% of those presenting
via the urgent GP 2- week wait or GP routine routes reported
rectal bleeding.

Faecal occult blood testing in primary care

Local agreement with Wellington hospital meant that urban
GPs did not routinely request faecal occult blood tests as
part of their urgent or routine referrals. In contrast, faecal
occult blood tests were carried out by rural GPs for 58%
(7/12) of patients referred on the urgent GP route and 53%
(9/17) of patients on the routine GP referral route.

Characteristics

Age at referral (in years)

Median (IQR) 71 (61-78)
N (%)
Sex
Male 51 (43)
Female 69 (58)
Marital status
Married or defacto 71 (59)
Not married or defacto 29 (24)
Unknown 20 (17)
Living situation
Alone 26 (22)
With others (spouse, partner, family) 78 (65)
Carer for others 2(2)
Has carer 4 (3)
Unknown 10 (8)
Ethnicity
New Zealand and other European 87 (73)
Maori 21 (18)
Pasifika 8 (7)
Other 4 (3)
Deprivation index
Quintile | — least deprived 24 (20)
Quintile 2 19 (16)
Quintile 3 21 (18)
Quintile 4 35 (29)
Quintile 5 — most deprived 21 (18)
Disease type (ICD-10)
Colon 79 (66)
Rectosigmoid 6 (5)
Rectum 35 (29)
Disease stage
Stage | 21 (18)
Stage Il 37 (32)
Stage Il 33 (29)
Stage IV 24 (21)

Five cases had missing disease stage. ICD, international classification of diseases.

Disease stage by route to diagnosis

Fifty-five of 120 patients (46%) were diagnosed with stage I-II
disease and 58 patients (48%) were diagnosed with stage
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Table 2. Routes to colorectal cancer diagnosis ordered by III-1V disease. Disease stage was unknown for seven patients.
prevalence (n = 120). Among patients presenting as emergencies, 63% (20/32) of
Route N (%) 95% CI patients had late-stage disease compared with 50% (9/18)
of patients who presented by the urgent GP route and 45%

Routine GP referral 34 (28 21-37 . : . .

outine & reterra 28) (15/34) of patients presenting via the routine GP referral
Emergency presentation 32 (27) 20-35 route. Of 31 patients who presented via the other outpatient
Other outpatient 31 (26) 19-34 route, 11 (35%) had late-stage disease. Of three patients
Urgent GP referral (2 week wait) 18 (15) 10-23 diagnosed via the Natlonal Bowel Scre.enmg Programme,

one had late-stage disease and both patients diagnosed on

S CLET e (&) i the inpatient elective route also had late-stage cancer.
Inpatient elective 2(2) 0-6
Cl, confidence interval. Key events by route to diagnosis

In Fig. 1, a sequence of key events (and delays) for the first
180 days is presented by pre-diagnostic route. The orange

Table 3. Patient characteristics by pre-diagnostic route to diagnosis.

Characteristics Screen Urgent GP: Emergency GP routine Inpatient Other
detected 2-week wait presentation elective outpatient

N=3,n (%) N=18, n (%) N=32,n(%) N=34,n(%) N=2,n(%) N=31, n (%)

Hospital site
Urban 0 6 (33) 22 (69) 17 (50) 1 (50) 22 (71)
Rural 3 (100) 12 (67) 10 31) 17 (50) 1 (50) 9 (29)
Sex
Male 3 (100) 8 (44) 14 (12) 12 (35) 0 14 (45)
Female 0 10 (56) 18 (56) 22 (65) 2 (100) 17 (55)
Marital status
Married or defacto 2 (67) 10 (56) 24 (75) 16 (47) 1 (50) 18 (58)
Not married or defacto 0 5 (28) 4 (13) 10 (29) 1 (50) 9 (29)
Unknown I (33) 3(17) 4 (13) 8 (24) 0 4 (13)
Living situation
Alone I (33) 6 (33) 6 (19) 7(21) 0 6 (19)
With others 2 (67) 9 (50) 25 (78) 19 (56) 2 (100) 21 (68)
Carer for others 0 I (6) I (3) 0 0 0
Has carer 0 0 0 309 0 1 (3)
Unknown 0 2(1) 0 5 (15) 0 3 (10)
Ethnicity
Maori and/or Pasifika 0 5(28) 10 31) 10 (29) 0 4 (13)
New Zealand and other European 3 (100) 13 (72) 21 (66) 24 (71) 2 (100) 24 (77)
Other (Asian and Latin American) 0 0 I (3) 0 0 3 (10)

Deprivation index

QIl-least deprived I (33) 3(17) 3(9) 309 1 (50) 13 (42)
Q2 0 4(22) 6 (19) 6 (18) 0 3 (10)
Q3 I (33) 3(17) 5 (l6) 721) 0 5(lé)
Q4 I (33) 5(28) 10 31) 10 (29) 1 (50) 8 (26)
Q5-most deprived 0 3(17) 8 (25) 8 (24) 0 2 (6)
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Table 4. Presenting symptoms by pre-diagnostic route to diagnosis.

Symptom Pre-diagnostic route to diagnosis

Screen Urgent GP - Emergency GP routine Inpatient Other

detected 2-week wait presentation elective outpatient
N=3,n (%) N=18, n (%) N=32, n (%) N =34, n (%) N=2,n (%) N=31, n (%)
Abdominal pain 0 5 (28) 18 (56) 4 (12) 2 (100) 5 (16)
Rectal bleeding 0 10 (56) 8 (25) 15 (44) 0 8 (26)
Changes in bowel habits 0 9 (50) 9 (28) 12 (35) 0 8 (26)
Nausea and vomiting 0 0 8 (25) I 3) 0 0
Tenesmus 0 0 0 2 (6) 0 2 (6)
Loss of appetite 0 1 (6) 309 0 I (50) I (3)
Fatigue 0 1 (6) 309 1 (3) 0 0
Anaemia 0 2(11) 7(22) 11 (32) I (50) 7 (23)
Loss of weight 0 4 (22) 8 (25) 5 (15) 2 (100) 4 (13)
Constipation 0 0 2 (6) I 3) 0 I 3)
Other 3 (100) 5 (28) 10 31) 6 (18) 0 12 (39)
&g <> o
e, F
Other outpatient y
Inpatient * _
© W ==

) ST a—
Routine GP

I — i E—]
— O x—8
QTB
s
Event
E ® Referral
mergency ~ & 5 O Specialist appointment
r X Colonoscopy
2 % o e " B Decision to treat
© — — B + a O Decision to first treatment <= 31 days
> —4f | | | O Decision to first treatment > 31 days
L 28 X Death
Urgent GP ——
24 & Death after 180 days
Screen detected &= ° =
0 30 60 90 120 150 180

Days since referral
Fig. 1. Event plot, up to 180 days from referral to specialist care by route to diagnosis.
line on the event plot highlights the MoH’s Faster Cancer decision to treat (31-day indicator). Only 10 patients (8%)

62-day target. Irrespective of pre-diagnostic route, most (cases with red squares on the event plot) received their first
patients received their first treatment within 31 days from  treatment > 31 days from the decision to treat.
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Table 5. Time intervals in days by route to diagnosis.
Characteristics Route to diagnosis
Screen Urgent GP - Emergency GP routine Inpatient Other
detected 2- week wait presentation elective outpatient
N=3 N=18 N=32 N=34 N=2 N=3I
Decision to treat to first treatment
Median 21 18 5.5 16.5 - 20
Interquartile range 11-21 7-28.8 0.3-19 12-25 - 8.5-29.5
Range 11-22 0-35 045 0-66 14-21 042
Receipt of referral by the hospital to first treatment
Median 64 57.7 25 9l - 43
Interquartile range 37-64 35.8-77.8 5-61 62.3-109.5 - 32.5-53
Range 37-83 14-157 2-139 34-350 50-54 13-262

Compared to patients referred via other pre-diagnostic
routes, patients referred via the routine GP pathway had
longer wait times to first specialist appointment and colo-
noscopy investigation. Most patients who presented via the
emergency route received their first treatment before the
31-day indicator; however, emergency presentation is con-
sidered a sub-optimal pathway, with poorer clinical out-
comes than experienced by patients diagnosed through
screening or non-emergency routes. Of 34 patients present-
ing via the routine GP route, 24 (71%) exceeded the 62-day
indicator from referral receipt by the hospital to first treat-
ment, with 17 (50%) patients taking >90 days to first treat-
ment (Table 5). Most patients on the routine GP referral
route (29/34; 85%) presented with one red flag symptom
(unexplained rectal bleeding, iron deficiency, or altered
bowel habit for >6weeks), and were triaged as semi-
urgent by hospital specialties (gastroenterology or general
surgery).

Discussion

Despite colorectal cancer being the second most commonly
diagnosed cancer in New Zealand, few studies have explored
pre-diagnostic routes for New Zealanders affected by colo-
rectal cancer.” This study used Routes to Diagnosis'’ to
categorise pre-diagnostic routes, and our data demonstrated
strong alignment with the routes previously identified in
England. The only major differences between the two stud-
ies were proportions for urgent GP referral (15% in this
study compared to 26% in the England study'”) and other
outpatient routes (26% in this study compared to 10% in the
England study'”).

Although there is robust evidence to demonstrate that the
urgent GP 2-week wait referral route has contributed to
shorter diagnostic intervals for colorectal cancer,?” it relies
on patients having ‘red flag’ symptoms to meet the criteria

54

for urgent GP fast-track referral. Another crucial factor is the
variation in local health services. Access to diagnostic tests
and to specialist advice for suspected cancer in primary care
patients is more limited and slower in New Zealand than in
other high-income countries.”® Evidence from the United
Kingdom (UK) shows that variation in referral and cancer
detection rates by GPs may have less to do with individual
GP behaviours or practice characteristics and more to do
with local health system capability, such as availability of
diagnostic services and specialist service providers.?”
Barriers to primary and secondary care collaboration also
contributed to differential pathways to diagnosis and clini-
cal outcomes.?” Differences in referral processes, internal
assessment and triage of referrals for suspected colorectal
cancer were also demonstrated in our study.

More patients living in areas with high levels of depriva-
tion presented as emergencies than patients living in areas
with lower levels of deprivation, confirming findings from
earlier research that demonstrate an association between
social determinants of health, socio-demographic inequali-
ties, and emergency presentation routes.”® Presentation as
an emergency is strongly associated with poorer cancer
outcomes'® and patients who presented via an emergency
route in this study were more likely to be diagnosed with
late-stage disease.

Regardless of ethnicity, patients on the routine GP refer-
ral route had the longest time interval to diagnosis and first
treatment. One reason for this is that patients on this route
were not perceived to have a high suspicion of cancer and
were triaged as semi-urgent for further investigation. Many
patients (82%) on the GP routine referral route presented
with a single ‘red flag’ colorectal symptom and were aged
> 60 years, placing them at higher risk for colorectal cancer.
Two-thirds of new colorectal cancer registrations in New
Zealand are for people aged =65 years.?

The New Zealand MoH Referral Criteria for Direct
Outpatient Colonoscopy or computed tomography (CT)
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Colongraphy'® includes two referral categories for GPs and
non-gastrointestinal specialists: 2-week category (rapid
diagnosis), and 6-week category (semi-urgent). Although
the 6-week referral category includes patients with ‘red
flag’ symptoms, triage priority at secondary level care is
given to patients referred with a combination of symptoms
over patients with just one lower-gastrointestinal symptom.

Recent studies in the UK and Australia®*~* have exam-
ined how referral and triage of high- and lower-risk bowel
cancer symptoms in primary and secondary care can be
enhanced by improving the time taken to interpret bodily
changes and symptoms, the risk stratification for symptoms
suggestive of bowel cancer and the use of faecal immuno-
chemical testing (FIT). In Australia,>2 triage prioritisation
criteria to determine patients most likely to benefit from
urgent colonoscopy investigation have been developed.
Triage prioritisation to identify people more likely to
have colorectal cancer takes into account both single and
combinations of symptoms in addition to positive immuno-
histochemical faecal occult blood test (iFOBT (+)), anae-
mia, and age >60 years.**

There is growing interest internationally in the use of FIT
to triage symptomatic patients. Studies in the UK**~>' have
shown that FIT can improve the sensitivity of triage of
patients with new bowel symptoms and can safely and
objectively determine a patient’s risk of significant bowel
disease. Patients with low-risk and single symptoms seldom
meet urgent referral criteria. FIT has been shown to perform
well in this lower-risk primary care population and could be
used to rule in patients who require prompt investigation.
A key finding from our study was that many patients on the
GP routine referral route did not meet criteria for a high
suspicion for cancer, yet were ultimately diagnosed with
colorectal cancer. These are the patients for whom FIT
could improve triage.

Data collected for our study (2016 and 2017) precedes
review of the referral and triage process, and timeliness of
the diagnostic pathway at primary and secondary level care
across the country. At a national level, the MoH has recently
updated the guidance and criteria that allow GPs to refer
patients directly for outpatient bowel investigation (colo-
noscopy or CT colonography) if they have symptoms or
signs suggestive of bowel cancer and meet the referral crite-
ria for investigation without first seeing a gastroenterologist
or general surgeon.'® The MoH has published Bowel Cancer
Quality Performance Indicators®* that will help identify the
proportion of people with bowel cancer who are diagnosed
following a referral to a clinic, screening, or presentation to
emergency department, and assess the timeliness of treat-
ment (from first histological diagnosis to first treatment),
through standardised measurement of performance. These
measures may prompt system change.

Our study has limitations. Case file audit (retrospective
examination of patients’ medical records) and process map-
ping is considered an important source of information to

augment and validate study of the routes to diagnosis for
colorectal cancer. The main limitations of case file audit are
the accuracy of the information in the case notes (medical
records) and limited information on the pre-diagnostic path-
way at primary care level. Another potential limitation is the
small sample size. Small samples may produce unreliable
estimates leading to incorrect inferences.>> Nevertheless, pro-
portions of patients on each route to diagnosis in this study
were compatible with those reported by others."*%'*'” we
provide confidence intervals to give information about the
degree of uncertainty, consistent with best practice.>*

Despite its small sample size, this study has provided
insight to the main pre-diagnostic routes for colorectal can-
cer in central New Zealand. Findings have shown that nearly
half of patients had followed a GP routine or urgent (2-week
wait) route to diagnosis for colorectal cancer, highlighting
the important role GPs and primary health-care teams have
in optimising early detection and diagnosis of cancer. To
further improve outcomes from colorectal cancer, interven-
tion is needed at a system level to strengthen the interface
between primary and secondary level care, enhancing
opportunity for standardised referral and triage processes
for all patients affected by colorectal cancer.
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