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INTRODUC TION

Colorectal cancer (CRC) is the fourth most common cancer in the 
UK, and the second most common cause of cancer death [1]. Due to 
the poor sensitivity and specificity of abdominal symptoms for CRC, 

reliance on ‘red flag’ or ‘alarm’ symptoms can make timely diagnosis 
difficult [2]. This can lead to unnecessary invasive investigations in 
those without serious underlying bowel pathology, or even worse 
the late presentation of CRC with associated poorer outcomes; in 
National Health Service (NHS) England, 22% of CRC cases presented 
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Abstract
Aim: Faecal immunochemical testing (FIT) for faecal haemoglobin was introduced into 
primary care in National Health Service Tayside in 2015 as an adjunct to clinical assess-
ment of new bowel symptoms. We aimed to assess the impact of FIT- based triage in 
primary care on colorectal cancer (CRC) diagnosis.
Method: Cancer audit data between January 2016 and December 2019 were reviewed 
to identify all patients diagnosed locally with CRC. The mode of presentation and stage 
at diagnosis were noted and patient records were interrogated to identify whether FIT 
and full blood count (FBC) had been performed prior to referral. Results were compared 
between the FIT and non- FIT groups.
Results: In all, 1245 patients were diagnosed with CRC of whom 581 (46.7%) presented 
through primary care. FIT was performed prior to referral in 440/581 (75.7%), with the 
proportion increasing from 62.3% in 2016 to 85.8% in 2019. At faecal haemoglobin ≥10 μg 
Hb/g faeces, sensitivity for CRC was 94.1%. Over the study period the annual proportion 
of non- emergency presentations increased significantly; presentations from primary care 
increased from 43.1% to 53.5% (P = 0.0096). After excluding non- FIT patients who had 
an overt CRC at referral, there was no difference in stage at diagnosis between FIT and 
non- FIT cancers. Safety- netting with FBC was widely used in our cohort with 97.3% of 
FIT patients having also had FBC.
Conclusion: FIT- based triage of new bowel symptoms in primary care is associated with in-
creased non- emergency presentation of CRC but this did not influence stage at diagnosis.

K E Y W O R D S
colorectal cancer, diagnosis, faecal haemoglobin, primary care
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as an emergency admission in 2017 according to the National Cancer 
Registration and Analysis Service [3].

Faecal immunochemical testing (FIT) for faecal haemoglobin 
(f- Hb) identifies symptomatic patients with a very low risk of CRC 
(based on low/undetectable f- Hb) and who may not therefore re-
quire investigation [4– 9]. In the COVID recovery plans for endos-
copy services, quantitative FIT- based triage has been advocated as 
a means of prioritizing patients at highest risk of CRC for investiga-
tion based on a high f- Hb [10]. Yet, despite this, there remains de-
bate among some UK gastroenterologists, colorectal surgeons and 
general practitioners (GPs) about whether FIT- based triage is safe if 
deployed in primary care. First, it is recognized that some patients 
with CRC have very low f- Hb and therefore a CRC may be missed, 
and could theoretically present at a more advanced stage if sole re-
liance is placed on the FIT test result; at a threshold of 10 μg Hb/g 
faeces, around 10% of CRCs will be FIT- negative [6– 9, 11]. Second, 
for this reason, the concept of ‘safety- netting’ patients has been 
recommended to support any plan for roll out of FIT- based triage. 
National Institute for Health and Care Excellence (NICE) guidelines 
recommend that GPs request a full blood count (FBC) in patients 
with bowel symptoms to check for iron deficient anaemia [11]. We 
and others have reported that a significant proportion (50%– 80%) of 
patients found to have CRC in the cohort with f- Hb <10 μg Hb/g fae-
ces have a coexisting anaemia on FBC at the point of referral [12– 15]. 
Consequently, experts have suggested that safety- netting should in-
clude consideration of the FBC result at triage, but also a review of 
the patient if symptoms persist. There is no long- term published data 
to demonstrate whether this is a safe strategy.

Quantitative FIT has been available to primary care in NHS 
Tayside since December 2015 as a triage tool for all patients pre-
senting with lower gastrointestinal symptoms. GPs were advised to 
use the test as an adjunct to clinical acumen and to obtain an FBC 
result before determining whether to refer the patient. We have pre-
viously reported the outcomes for the first year of this service [12].

In this study, we had three aims. The primary aim was to de-
termine whether FIT- based triage undertaken in primary care in-
fluenced the mode of presentation of CRC (i.e., non- emergency, 
emergency). Second, we sought to determine whether this had a 
bearing on CRC stage at diagnosis; and third, we attempted to assess 
the prevalence of safety- netting by noting the proportion of CRC 
patients presenting through primary care with a corresponding FBC 
result at referral.

METHOD

In NHS Tayside a single common referral pathway was created 
over a decade ago to accept primary care referrals for assessment 
of bowel symptoms [16]. The details of the FIT service provided lo-
cally to primary care have been described previously [12]. In brief, 
GPs were provided with written information on the rationale for 
using FIT as an adjunct to clinical acumen and history taking. Blood 
tests to check renal function and an FBC were mandated as part 

of a ‘colorectal bundle’. Patients with iron deficient anaemia were 
triaged to bidirectional endoscopy at the discretion of the vetting 
consultant gastroenterologist. Patients were provided with a pic-
torial instruction sheet and a specimen collection device (Minaris 
Medical Co. Ltd) and were advised to return their FIT to their GP 
surgery on the day of collection. Samples were transported at ambi-
ent temperature to Blood Sciences, NHS Tayside, and were stored at 
4°C on arrival until analysed using an HM- JACKarc (Minaris Medical 
Co. Ltd) with an analytical range of 7– 400 μg Hb/g faeces. Results 
<10 μg Hb/g faeces are reported as ‘not detected’; results >400 μg 
Hb/g faeces are reported as ‘greater than 400 μg Hb/g faeces’. FBC 
samples were analysed using the Siemens ADVIA 2120 haematology 
system (Siemens Healthcare GmbH).

For this retrospective cohort study, NHS Tayside cancer audit 
data were reviewed to identify patients diagnosed with CRC after 
the introduction of FIT- based triage in primary care from January 
2016 to December 2019. This extensive collection of routine data 
captures all CRCs diagnosed within the health board (population ap-
proximately 415 000 people) from the weekly pathology report and 
cancer multidisciplinary team meetings. It cross- references to the 
electronic patient record, OPERA (theatre data) CaS- per (radiother-
apy records) and Chemocare (chemotherapy records) and data are 
verified annually after submission to the North Cancer Alliance for 
bench marking quality performance indicators against other boards. 
It logs several variables including age, gender, postcode, date of 
referral, date of diagnosis, bowel investigations completed, cancer 
stage (Dukes and TNM) and details of any surgery performed. It also 
records mode of presentation to capture the route of CRC diagno-
sis using categories of primary care referral, emergency admission, 
bowel cancer screening programme (BCSP), colonoscopy surveil-
lance, review clinic, private, dental, other, unknown. For analysis, the 
last five categories were grouped together into the category ‘other’. 
We reviewed all cases found in the study period and analysed the 
proportion arising annually via each mode of presentation.

We were primarily interested in patients presenting from pri-
mary care. Using each patient's unique Community Health Index 
number, the electronic patient records of those referred from pri-
mary care were searched for a valid FIT requested within primary 
care within a few days of the date of referral and the closest con-
temporaneous FBC result within a 90- day window prior to referral. 
Local Caldicott Guardian approval was granted to allow access to 
patient- identifiable information for this study.

MedCalc® Statistical Software version 20.027 (MedCalc Software 
Ltd) was used to analyse the data. These primary care patients were 

What does this paper add to the literature?

This study shows that introduction of FIT- based triage 
in primary care was associated with an increase in non- 
emergency presentation of CRC but this was not associ-
ated with an earlier stage at diagnosis.
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grouped into FIT and non- FIT groups according to whether FIT was per-
formed prior to referral. For each year we calculated the proportion of 
CRC cases with a corresponding FIT result obtained by primary care in 
their investigative pathway prior to the diagnosis of CRC. For both the 
FIT and non- FIT groups the proportion of CRC diagnosed at each stage 
of CRC and the proportion of patients with a valid FBC result were re-
corded. Chi- squared tests were performed to reveal any statistically sig-
nificant differences between the groups observed over the study period.

RESULTS

In all, 1245 patients were diagnosed with CRC between January 2016 
and December 2019. The annual number of CRC cases recorded 
through years 2016– 2019 was 334, 302, 319 and 290 respectively.

Mode of presentation

For mode of presentation, 581/1245 (46.7%) of CRCs presented via 
primary care, 227/1245 (18.2%) via emergency admission, 227/1245 
(18.2%) via the Scottish BCSP and 89/1245 (7.1%) via other routes. 
The mode of presentation for each year studied is presented in Table 1.

The proportion of CRC cases presenting via non- emergency 
routes (those from primary care or via the Scottish BCSP) increased 
significantly over the study period; those from primary care in-
creased from 43.1% (144/334) in 2016 to 53.5% (155/290) in 2019 
(P = 0.0096); the corresponding values for patients identified via the 
Scottish BCSP were 14.1% (47/334) and 20.0% (58/290; P = 0.0497; 
Figure 1).

Emergency presentations remained constant between 2016 and 
2018 at just under 20% (61/334, 60/302, 63/319) but fell to 14.8% 
(43/290) in 2019. Diagnoses presenting via other routes also fell, 
largely due to a significant reduction in CRC presentation via sur-
veillance colonoscopy.

Use of FIT- based triage in primary care

Overall, 440/581 (75.7%) CRC cases presenting via primary care had 
FIT performed prior to referral. Over the study period FIT was in-
creasingly used by GPs as an initial investigation for suspected CRC; 

the proportion of patients with CRC from primary care who had 
FIT performed prior to referral increased significantly from 62.3% 
(86/138) in 2016 to 85.9% (128/149) in 2019 (P < 0.0001; Figure 2). 
At the NICE- recommended threshold of f- Hb ≥10 μg Hb/g faeces, 
414/440 CRC patients had a positive FIT, equating to 94.1% sensitiv-
ity for CRC.

Comparing the patients who had FIT performed prior to referral 
(FIT group) with those who had not (non- FIT group), no significant 
difference was noted in demographic features such as age or sex 
(Table 2). The mean age for the FIT group was 70.8 years, compared 
with 70.1 years for the non- FIT group. A male predominance was ob-
served in both groups (55.5% and 59.1% respectively) as is expected 
in CRC.

Stage at diagnosis in patients referred from 
primary care

Overall, at diagnosis 43% had Stage I or II cancer whether classified 
by TNM (250/581) or Dukes stage (251/581; Table 3). Stage at diag-
nosis (TNM and Dukes) was compared between the FIT and non- FIT 
groups. Overall, more patients presented with Stage I or II CRC in 
the FIT group than the non- FIT group (TNM 43.6% [194/440] vs. 
39.7% [56/141]; Dukes 44.8% [197/440] vs. 38.3% [54/141]) but this 
did not reach significance. Patients in the FIT group were less likely 
to present with late- stage CRC such as TNM IV or Dukes stage D 
or CRC for which staging could not be assessed than patients in the 
non- FIT group (TNM IV or unassessed 29.5% [130/440] vs. 42.6% 
[60/141], P = 0.0039; Dukes D or unassessed 29.5% [130/440] vs. 
44.0% [62/141], P = 0.0015). However, after review of the referral 
letters of all 141 CRC cases to understand why FIT was not per-
formed, 55/141 (39%) referrals described either a palpable mass or 
included a CT scan result with evidence of a colonic primary. After 
excluding these patients from the non- FIT group there was no sta-
tistical difference in early- stage or late- stage CRC at diagnosis be-
tween the groups.

FBC safety- netting in primary care

Of the 581 patients with CRC referred from primary care, 556 
had FBC performed (95.7%). Of these, 254 (45.7%) demonstrated 

TA B L E  1  Mode of presentation of colorectal cancer (CRC) cases by year of diagnosis

Mode of CRC presentation (%) 2016 2017 2018 2019 Total

Primary care 144 (43.1) 143 (47.4) 139 (43.6) 155 (53.5) 581

Bowel screening 47 (14.1) 50 (16.6) 72 (22.6) 58 (20.0) 227

Emergency 61 (18.2) 60 (19.9) 63 (19.7) 43 (14.8) 227

Surveillance 52 (15.6) 35 (11.6) 25 (7.8) 9 (3.1) 121

Other 30 (9.0) 14 (4.6) 20 (6.3) 25 (8.6) 89

Total CRC 334 302 319 290 1245
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anaemia (defined as Hb below the age-  and sex- related reference 
range). Of the anaemic patients, 141 (55.5%) had microcytosis (de-
fined as mean corpuscular volume below the local reference range 
of 85– 105 fl).

Of the 440 patients with CRC in the FIT group, 428 had FBC 
performed (97.3%). Of the 26 CRC patients from primary care with 
negative FIT results, 24 (92.3%) had an FBC performed within the 
90 days prior to referral. Seventeen (65.4%) were observed to have 
anaemia, of whom nine also demonstrated microcytosis (34.6%).

DISCUSSION AND CONCLUSIONS

Critics of the introduction of FIT- based triage in primary care as a 
‘rule- out’ test for significant bowel disease have repeatedly raised 
concerns that this may lead to a delay in presentation of CRC if 
symptomatic patients with an FIT result below the threshold for re-
ferral are given false reassurance.

In the years following introduction, use of FIT in the investigation 
of patients diagnosed with CRC increased, and this was associated 
with an increase in the proportion of CRC patients presenting via 
primary care, while those presenting as an emergency decreased. 
CRC patients presenting via primary care were more likely to present 

F I G U R E  1  Annual colorectal cancer 
diagnoses in NHS Tayside in years 2016– 
2019, grouped by mode of presentation 
(primary care referral, bowel screening 
colonoscopy, emergency admission, 
surveillance colonoscopy and other 
sources).
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F I G U R E  2  Proportion of patients 
diagnosed with CRC via the primary care 
route who had FIT completed at referral 
during years 2016– 2019.
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TA B L E  2  Demographics of colorectal cancer (CRC) cases 
presenting from primary care, grouped according to whether FIT- 
based triage was performed

FIT Non- FIT P

CRC cases (n) 440 141

Age (year)

Mean 70.8 70.1 0.5654

SD 12.13 13.88

Range 21– 97 30– 94

Sex

Male (%) 55.5 59.1 0.4536

Abbreviation: FIT, faecal immunochemical testing.
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with advanced CRC if FIT was not requested on triage; however, this 
association is explained by the high proportion of patients with overt 
CRC at the point of referral in this group. This highlights the role of 
FIT as an adjunct to clinical acumen. Safety- netting in the form of a 
contemporaneous FBC was performed in 96% of CRC patients pre-
senting via primary care.

Association between FIT and mode of presentation

The proportion of referrals originating from non- emergency 
sources, especially primary care, increased significantly over the 
study period. This was mirrored by a year- on- year increase in the 
use of FIT as an initial investigation for CRC in primary care, sug-
gesting an association between the two. In 2018 the rise in BCSP 
CRC diagnoses can be explained by the introduction of FIT in the 
Scottish BCSP in November 2017. CRC presentation via surveil-
lance colonoscopy reduced over time, which we believe reflects 
a management decision to prioritize booking of symptomatic co-
lonoscopy over surveillance. The association between increased 
use of FIT and increased referral and diagnosis of CRC through 
primary care referral pathways was described following the in-
troduction of the Rapid Colorectal Cancer Diagnosis Pathway 
in Nottingham [17]. As emergency presentations of CRC carry a 
higher rate of morbidity and mortality due to medical and post-
operative complications [18, 19], a shift towards non- emergency 
presentation may contribute to better CRC outcomes and further 
studies are required.

However, if FIT is reserved for use in secondary care follow-
ing primary care referral it would be targeted at only the sub-
group of patients whom primary care has assessed by symptoms 
alone and considered investigation warranted, and it is difficult 
to imagine how an increase in non- emergency presentation of 
CRC could be achieved. The British Society of Gastroenterology 
Guidelines on FIT testing in patients with suspected cancer have 
recommended that FIT is used in primary care but the full publi-
cation is awaited [20].

Association between FIT triage and CRC stage 
at diagnosis

It is recommended in primary care to use FIT as an adjunct to clinical 
acumen in the assessment of new onset bowel symptoms. A refer-
ring GP may choose not to request FIT if the diagnosis of CRC is ob-
vious. In this study 39% of CRC cases in the non- FIT group had either 
a palpable mass or a mass on CT scanning at the point of referral. 
When this piece of clinical information was taken into consideration, 
there was no difference in stage of diagnosis between the FIT and 
non- FIT groups.

Other groups have reported on stage at diagnosis in patients 
tested with FIT in primary care. A Danish study of patients with non- 
alarm symptoms using FIT at a threshold of 10 μg Hb/g reported 
that 66.7% of FIT- positive CRC had early- stage disease [21], and two 
studies from England described similar findings [17, 22], but none of 
these studies includes a comparator group of CRC cases diagnosed 
without use of FIT for reference. A retrospective cohort study by 
Gutierrez- Stampa et al. [23] found that patients who had not had FIT 
performed were more likely to have advanced disease, although this 
did not reach statistical significance in their cohort. However, they 
did find that their FIT group was more likely to present with earlier 
stage (I and II) CRC and were able to demonstrate an association 
between improved 3- year survival in patients diagnosed with CRC 
following FIT (n = 279) compared to patients without FIT (n = 1210) 
(hazard ratio 1.5). The authors postulated that the increase in sur-
vival is related to earlier diagnosis in patients investigated by FIT. 
However, they do not report whether patients in whom FIT was not 
performed had overt CRC at the point of referral which we have 
shown is important to consider.

FIT plus FBC as a triage tool for CRC

We believe our study adds to the growing body of evidence that 
demonstrates that FIT is a safe and effective triage tool for sus-
pected CRC in symptomatic patients. Several studies have now 

TA B L E  3  Cancer stage at diagnosis (TNM, Dukes) in patients presenting via primary care, stratified by whether FIT was included in the 
initial assessment

TNM (%) All CRC FIT CRC Non- FIT CRC Dukes (%) All CRC FIT CRC Non- FIT CRC

0 2 (0.3) 2 0 0 0 0

1 80 (13.7) 65 15 1 92 (15.8) 78 14

2A 138 (23.8) 106 32 2 159 (27.4) 119 40

2B 30 (5.2) 21 9 3A 122 (21.0) 100 22

3A 108 (18.6) 88 20 3B 11 (1.9) 10 1

3B 32 (5.5) 27 5 4 117 (20.1) 85 32

4 122 (21.0) 87 35 Unassessed 75 45 30

Unassessed 69 44 25 Unknown 5 3 2

Total CRC 581 440 141 581 440 141

Abbreviations: CRC, colorectal cancer; FIT, faecal immunochemical testing.
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demonstrated that FIT is superior to a symptom- based approach 
alone [6, 9, 24]. We found the sensitivity of FIT for CRC at the 
threshold of ≥10 μg Hb/g faeces to be 94.5%. This is similar to find-
ings reported elsewhere in the literature, including the pooled sen-
sitivity of 90% found in Stonestreet et al.'s [25] meta- analysis of five 
studies describing FIT usage in the symptomatic population. Use of 
FBC as a means of safety- netting against false- negative FIT results 
was widely used in our cohort with 97.5% of FIT patients having an 
FBC performed. Others have described the value of considering the 
FIT plus FBC results together. Johnstone et al. [15] reported can-
cer incidence in 4968 patients referred via dedicated symptomatic 
pathways in whom 81.1% had both a valid FIT and FBC result and 58 
(1.2%) were diagnosed with CRC. The incidence of CRC was 0.04% 
in 2601 patients with a negative FIT at the 10 μg Hb/g threshold 
with a normal blood haemoglobin, increasing to 0.7% in 536 patients 
with concomitant anaemia [15]. The Nottingham group explored the 
additive value of anaemia, low ferritin or thrombocytosis in patients 
with all symptoms and with a positive FIT at the limit of detection 
of 4 μg Hb/g compared with a threshold of 10 μg Hb/g for those pa-
tients with rectal bleeding. Patients with FIT between 4 and 9.9 were 
considered as FIT- negative provided all normal blood parameters 
were normal. Within 13 042 patients included, there were 227 CRC 
(1.7%). Incidence of CRC in the 4– 9.9 μg Hb/g cohort was 10/1568 
(0.6%), dropping to 8/8920 (0.1%) in FIT <4 μg Hb/g, and anaemia 
was present in 8/18 cancers [17]. The figures are comparable with 
our own data on CRC incidence in the symptomatic cohort at low FIT 
thresholds [26]. On the other hand, the Oxford group reported that 
combining blood test results with FIT did not improve CRC detec-
tion; however, there are some key differences in that study. Faecal 
samples were submitted to the laboratory in standard stool speci-
men pots which risks degradation of f- Hb in transit and may explain 
the low positivity of 9.2% at the 10 μg Hb/g threshold, and the CRC 
incidence was lower at 0.8% [27].

Strengths and limitations of the study

Our method allowed us to accurately identify all cases of CRC di-
agnosed locally in the study period, giving a substantial cohort size. 
The use of cancer audit data also provides wider information such 
as mode of presentation which has added to the breadth of this 
paper. Furthermore, we have been able to describe referral details 
of patients diagnosed with CRC in whom no FIT test was performed 
which has shed light on reasons for differences in CRC stage at diag-
nosis in FIT versus non- FIT groups.

A limitation is the retrospective nature of data collection which 
may predispose to missing data bias and may not account for all con-
founders. However, we attempted to minimize this by using multiple 
data sources and ensuring there were no significant demographic 
differences between groups. A further limitation of this study is that 
we have not looked at the impact on survival in our cohort, although 
this could be the basis for future work. Finally, by way of our meth-
ods, we have looked exclusively at patients with CRC in this study. 

For questions such as the use of FBC for safety- netting, it would be 
prudent to also investigate this in the unreferred and CRC- negative 
cohorts.

CONCLUSION

This study supports the use of FIT as an initial investigation for symp-
tomatic patients and adds strength to the argument that it should be 
used in primary care by demonstrating that this is associated with an 
increase in non- emergency presentation and a reduction in emer-
gency presentation of CRC. Further work is required to verify this 
in larger cohorts and to determine whether there is any association 
between FIT- based triage and improved survival.
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