
Future Healthcare Journal 11 (2024) 100006 

Contents lists available at ScienceDirect 

Future Healthcare Journal 

journal homepage: https://www.sciencedirect.com/journal/future-healthcare-journal 

Implementation of home ‘finger-prick’ carcino-embryonic antigen testing 

for colorectal cancer follow-up – A pilot study of user acceptability 

Marcus A. Quinn 

a , Annie Reilly 

b , Anne Pullyblank 

c , ∗ 

a Specialty Registrar (ST4), Department of General Surgery, Musgrove Park Hospital, Parkfield Drive, Taunton, Somerset TA1 5DA, United Kingdom 

b Colorectal Specialist Nurse, Colorectal Cancer Services & Surgery, Brunel Building, Southmead Hospital, Southmead Road, Westbury-on-Trym, Bristol, Avon BS10 

5NB, United Kingdom 

c Consultant Colorectal Surgeon, Department of General Surgery, Brunel Building, Southmead Hospital, Southmead Road, Westbury-on-Trym, Bristol, Avon BS10 5NB, 

United Kingdom 

a r t i c l e i n f o 

Keywords: 

Phlebotomy 

Feasibility studies 

Colorectal neoplasms 

a b s t r a c t 

Aim: Routine carcino-embryonic antigen blood testing is required after colorectal cancer resection, requiring 

face-to-face appointments. This has workforce implications, and impacts patients’ lives. We assessed feasibility 

and acceptability of self-taken blood tests. 

Methods: 50 colorectal cancer patients with experience of face-to-face phlebotomy surveillance agreed to self- 

testing finger-prick kits. Follow-up questionnaires assessed perspectives and preferences. 

Results: 68% (50/74) of patients agreed to participate. 76% (38/50) successfully completed samples. 62% (29/47) 

felt it was no worse than their previous experience. Regarding future testing, 47% (22/47) preferred finger-prick 

testing. 19% (9/47) expressed no preference. This was unaffected by patient age. Qualitative assessment showed 

difficulties with pain, discomfort, and sample collection, but was more convenient and saved time for patients. 

Conclusions: Many preferred finger-prick assessment, but some found it challenging, unnecessary or less prefer- 

able. This may reduce burden of follow-up blood tests but currently would only be acceptable to a limited patient 

cohort. 
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Approximately 30,000 patients are diagnosed with colorectal cancer

n England and Wales per annum. 20,000 will be treated with curative

ntent. 1 Following curative colorectal resection patients are followed up

ith the aim of identifying recurrence as early as possible, to improve

he likelihood that the recurrence is resectable. 2 Current National Insti-

ute for Health and Care Excellence (NICE) guidance recommends that

urveillance includes 6-monthly blood carcinoembryonic antigen (CEA)

stimation for 3 years after treatment. 2 Patients are also followed-up

ith computed tomography (CT) imaging of the chest, abdomen and

elvis within three years of treatment completion, and British Society

f Gastroenterology (BSG) guidance advises colonoscopy at one year and

urveillance colonoscopy after 3 more years. 3 

CEA blood tests are typically taken through peripheral venepunc-

ure, requiring face to face (F2F) contact between healthcare provider

nd patient. Locally, this service is most often provided at a patient’s

egistered primary care facility, with samples couriered to the hospital
This article reflects the opinions of the author(s) and should not be taken to repre
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aboratory for analysis, and results followed up remotely by colorectal

ervices. Anecdotally this has been associated with difficulties. Some pa-

ients report that their primary care service declines to facilitate bloods

t the hospital’s request citing concerns over funding of already over-

tretched primary care resources, and concerns over responsibility for

ollowing-up results. Long waiting times for phlebotomy appointments

an result in delays, and increased workload for secondary care services

hasing up appointments or organising alternative testing. Patients may

eed to take time off work to attend a phlebotomy appointment. In re-

ent years, national shortages of blood tubes have led to rationing of

lood tests, with limits on ‘non-urgent’ tests. 4 During the recent Covid

andemic, phlebotomy appointments resulted in increased contact be-

ween often clinically vulnerable patients and healthcare services, when

hey would normally have been discouraged from social interactions. 

The 2021 NHS Long Term Plan stated that following cancer treat-

ent, patients should move to follow-up pathways suiting their needs,

ermed personalised stratified follow-up pathways (PSFU). 5 The NHS

ong Term Plan also includes a drive towards redesigning services to
sent the policy of the Royal College of Physicians unless specifically stated. 
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void up to a third of F2F outpatient visits, saving patients’ time and

nconvenience, and freeing up staff for other tasks. 

There has been a recent increase in private organisations advertising

ome-testing kits to consumers wishing to check a variety of biomark-

rs in their blood or sputum. These include postal kits with finger-prick

ampling devices and blood tubes, which are then returned to accred-

ted laboratories for testing, 6 avoiding the need for appointment with

 phlebotomist, or the involvement of a clinician in decision to test.

estable biomarkers include CEA and other tumour tissue markers, al-

hough CEA is not advertised or available to public purchase. In line

ith the NHS Long Term Plan, recent large scale regional pilot schemes

ave gained national media coverage for changing services such as NHS

ealth checks into remote services, though concerns about whether this

ill be appropriate or acceptable for all patient groups have been raised

y groups such as Age UK. 7 

This study aims to pilot the provision of CEA finger-prick blood test-

ng as follow-up post curative colorectal cancer resection, and to assess

easibility and acceptability to colorectal cancer patients. 

ethods 

atient selection 

This study was carried out during the COVID pandemic with re-

ruitment taking place between 18 January 2021 and 15 March 2021.

ll patients reviewed in colorectal cancer nurse specialist (CNS) clin-

cs were assessed against the eligibility criteria. Eligible patients were

hose following curative colorectal cancer resection intended for active

urveillance with CEA monitoring, with previous experience of CEA

onitoring through primary care. Patients were ineligible if their un-

erlying pathology was neuroendocrine tumours or appendiceal muci-

ous neoplasms, they were already involved in another trial requiring

EA monitoring or were unable to provide consent. Where patients de-

lined recruitment, the reason was recorded. Consecutive eligible pa-

ients were offered participation in the study until 50 had been recruited.

ecruited patients received a patient information leaflet and a follow-

p telephone call to answer any questions, before verbally consenting to

articipation. 

esting protocol 

Patient contact details were entered into a secure online database

ccessible to Medichecks. Home-testing finger-prick equipment was

elivered via post with instructions. The test involves cleaning the

kin, pricking the side of the finger with a sterile lancet and al-

owing a few drops of blood to collect into the test vial. A tele-

hone helpline provided by Medichecks was available for support. Sam-

les were returned using pre-paid envelopes directly to an accred-

ted Medichecks laboratory for processing. Once available, CEA results

ere returned to the cancer nurse specialist team via the secure online

atabase. Where patients were unable to take the sample despite in-

truction, they were instructed to have their blood test taken in primary

are. 

This small study was designed to address user acceptability rather

han validate the CEA test itself. Prior to starting the project, all stake-

olders agreed that any tests showing a new high CEA level would either

e repeated using formal phlebotomy and/or further CT scans would be

ooked according to our existing protocols. 

uestionnaire 

Following return of results, patients were contacted by a CNS who

ent through the follow-up questionnaire [Addendum 1]. This utilised

ikert-Type scales as well as free text questions to assess experience of

esting. Patients were asked to directly compare their experience with

revious phlebotomy. Questionnaire responses were stored securely on a
2

assword-protected server. Once all responses were collected data were

ownloaded and analysed. 

ata analysis 

Data analysis and descriptive statistics were generated using Mi-

rosoft Excel . Free text responses were analysed and grouped according

o recurrent themes for comparison. Two tailed t-tests were used to com-

are continuous variables. Categorical variables were compared using
2 tests. 

atient and public involvement 

A patient representative with experience of colorectal cancer was

nvolved in questionnaire design, including choice of outcome measures

nd co-designed the written patient information leaflets. All patients

ere fully consented for involvement and received written information

bout the study. 

esults 

atient selection 

Between 18 January 2021 and 15 March 2021, 74 eligible pa-

ients were identified from 163 appointments with CNS. 67.6% (50/74)

greed to participate. Of patients declining participation 13 were due

P blood tests for other reasons and wanted them taken together,

0 wanted blood tests at their primary care facility specifically, and

ne patient felt they would be unable to perform a finger-prick due

o needle-phobia. Ineligible patients included 15 who had not previ-

usly had CEA blood tests taken, 12 who had had their CEA taken

lready prior to their clinic appointment, and two whose ongoing

EA monitoring was performed in conjunction with another clinical

rial. 

Four patients withdrew on receiving their finger-prick test kits and

ere not included in questionnaire follow-up. Seven patients were un-

ble to obtain a sufficient sample for analysis using finger-prick testing.

 further one patient reported their kit lost in transit after sampling.

hese eight patients subsequently underwent CEA testing at their pri-

ary care provider but were included in questionnaires and analysis

 Fig. 1 ). 

atient demographics 

Median age of the 38 successful patients who successfully achieved

 finger-prick blood sample was 69 (range 33–85). Male: Female ratio

as 1.4:1. Median age of the eight patients who were unsuccessful was

4 (range 51–80). Male: Female ratio was 1:1. Median age of the 28

atients who declined/withdrew was 66 (range 34–81). Male: Female

atio was 1.5:1. There was no statistically significant difference in the

ge of patients who were successful or unsuccessful in obtaining a finger-

rick sample ( p = 0.74). 

uestionnaire completion 

Questionnaires were undertaken with 46 patients. Due to a technical

ssue one unknown patient was asked the questionnaire twice hence 47

nique responses were received. As no two responses were identical in

heir feedback, and data were stored anonymously, a duplicate could

ot be identified and excluded. 

ubjective preference 

Asked to compare experience with previous blood sampling, 17%

8/47) responded that finger-prick sampling was ‘better’, and 10.6%

5/47) felt it was ‘slightly better’. 29.8% (14/47) felt that finger-prick
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Fig. 1. Patient selection flowchart. 
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ampling was ‘worse’ and 8.5% (4/47) felt that it was ‘slightly worse’.

he remaining 34.0% (16/47) felt it was ‘neither better nor worse’

 Fig. 2 ). 

Asked which form of testing patients would prefer during the COVID-

9 pandemic, 53% (25/47) stated finger-prick testing, 19% (9/47) had

o preference and 27% (13/47) preferred to revert to their previous

lood sampling experience. 47% (22/47) of patients felt that ‘after

ovid’ they would prefer finger-prick testing, 19% (9/47) would have

o preference, and 34% (16/47) would prefer their previous experience

 Fig. 3 ). There was no significant difference between patient preference

ith respects to Covid ( p = 0.78). Most patients aged < 65 preferred

nger-prick assessments for future testing (10/16–63%), whereas in pa-

ients 65 + the greatest preference was to revert to F2F methods (13/31–

2%). There was no statistically significant difference in preferences be-

ween age groups ( p = 0.22). 
3

erspectives on testing 

Most patients either ‘agreed’ (17/47) or ‘strongly agreed’ (9/47)

hat the finger-prick test was easier for them to do than to attend

 F2F appointment (55.3%). Most also ‘agreed’ (22/47) or ‘strongly

greed’ (9/47) that the finger-prick test saved them time in their

ife (66.0%). More patients ‘disagreed’ (14/47) or ‘strongly disagreed’

5/47) that they felt more comfortable with finger-prick testing than

agreed’ (12/47) or ‘strongly agreed’ (0/47) ( Table 1 ). 

larity of instruction 

Most patients agreed (31/47) or strongly agreed (11/47) that in-

tructions provided were clear (89.4%). 2.1% (1/47) neither agreed nor

isagreed, and 8.5% (4/47) disagreed, whilst none strongly disagreed.
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Fig. 2. Pie chart demonstrating subjective experience of finger-prick sampling versus previous experience. 

Fig. 3. Bar chart demonstrating different 

preferences for future CEA monitoring post- 

Covid. 
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.5% (4/47) of patients utilised the available customer service team,

ith half (2/4) finding it helpful. 

ualitative analysis 

Convenience was the benefit most frequently cited by respondents

ith 14/47 free text responses identifying it as a particular benefit.

1/47 respondents highlighted that the finger-prick test saved them

ime. 8/47 respondents identified the lack of travelling required, 4/47

espondents felt that not needing to take time off work was a benefit,

/47 felt safer staying at home during the pandemic, 2/47 found it eas-

er than getting a GP appointment, and a further 2/47 noted the benefit
4

n saved appointments for the health service. Only 8/47 respondents

ere unable to identify a benefit of finger-prick testing. 

Most respondents (28/47) raised concern about the difficulty asso-

iated with taking a sample, following the instructions, taking enough

lood and getting it into the right place. 6/47 were specifically con-

erned about the associated pain, and 3/47 felt they were uncertain

bout or not confident in the test. 11/47 respondents had no specific

oncerns regarding finger-prick tests. When asked what participants pre-

erred about their previous blood sampling method, 11/47 felt it was

asier, and 5/47 felt more reassured by, or had more faith in, a formal

lood test. 10/47 noted that they preferred someone else taking their

lood, and 10/47 also preferred having F2F contact with someone. 1/47
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espondents reported their previous method was quicker, and 1/47 re-

orted that their previous method was less painful. 10/47 respondents

id not prefer anything about their previous method. 

EA values 

Ten elevated CEA results were received from sampling (range 2.26–

2.30 ng/mL). At the discretion of the CNS these were either repeated

ormally by phlebotomy in the first instance, or a CT scan was per-

ormed. 

iscussion and conclusions 

There was significant variability in patient perspectives, with 34% of

atients expressing preference to continue with their previous method of

lood sampling post pandemic. Only 68% of eligible patients agreed to

articipate in finger-prick testing. Together these values suggest that of

ligible patients more than half (55%) would prefer not to have finger-

rick testing. The largest barriers to acceptability related to how ‘com-

ortable’ patients felt taking their own samples, with many patients ex-

ressing concern about the process of taking their own blood. There

ere anxieties relating to doing the test incorrectly causing an inaccu-

ate result. These anxieties were supported by the 8/50 patients who

ailed to achieve a result with the equipment supplied, and the 4/50

atients who changed their consent to participation upon receiving the

esting kit. It is interesting that despite this, only 4/50 patients con-

acted the helpline provided, and 89% of patients felt that instructions

rovided were clear or very clear. 

Following the Covid pandemic 47% of patients still preferred finger-

rick testing. There was no significant difference between those aged

elow or above age 65, but the reported benefits of finger-prick testing

uch as convenience, saving time in life and avoiding time off work

uggest that those in employment or with care-giving responsibilities

ay be more likely to benefit from finger-prick testing. Only a small

roportion of patients (4/47) felt that avoiding contact with healthcare

roviders was a notable benefit during the Covid pandemic, and this

as likely reflected in the non-significant difference between patient

references for future testing during, and after, the Covid pandemic. 

Our results are similar to other pilot studies conducted for patients

ith diabetes for HbA1c monitoring during the Covid pandemic, in

hich 67.9% of a cohort aged 19–81 preferred capillary HbA1c mon-

toring to peripheral venepuncture, and 52.8% feeling more in control

f their condition, despite 25% finding the system difficult to use and

3.2% reporting difficult achieving an adequate sample. 8 In a separate

tudy of self-collected capillary blood screening for relatives of people

ith type 1 diabetes, in a young population aged 1–49 there was signif-

cant preference (82%) for home sampling versus peripheral venepunc-

ure, with the greatest preference seen in the relatives of those under

8. 9 This highlights the potential benefits not just to patient groups, but

lso relatives or carers who are also impacted by the need for clinic ap-

ointments, and who were not considered in our study. This population,

elatives of people with type 1 diabetes, is also presumed to have higher

aseline familiarity with capillary blood sampling. Further studies with

arger sample sizes, as well as analysis of data regarding employment

tatus, caring responsibilities and socio-economic status may help to fur-

her delineate those for whom finger-prick testing is most advantageous.

Patient populations such as ours differ demographically from the

sual target audience of private companies offering blood tests such as

well man/woman’ screens to interested individuals. Though little pub-

ic data exists, these consumers are presumed to be younger and less

omorbid. They are also financially incentivised to get a result having

aid for the testing kit, and as they have no alternative National Health

ervice (NHS) route by which to acquire results. The difficulties noted

y our participants, with resultant decrease in acceptability, may reflect

he different demographics and motivations. 
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Whilst our data suggests that for many a finger-prick test represents

 less favourable alternative, this cannot necessarily be extrapolated to

n unacceptable or unworkable alternative. Issues relating to confidence

ith ease of testing methods may improve with increasing familiarity

ith the process, and a limitation of this study is that it did not allow pa-

ients the opportunity to familiarise themselves with testing equipment

rior to sample collection. Furthermore, there is an established ‘normal’

ith F2F phlebotomy that may have resulted in the lack of confidence

ome patients had with the alternative finger-prick process. Whilst

ot fully explored, patients’ lack of confidence in the testing process

ay arise from concern regarding smaller blood volume for testing, or

orries that incorrect technique may result in spurious results. Thirteen

atients declined to participate because they needed other blood tests

t the same time, and this be a practical reason why formal phlebotomy

ould be preferable. In our study, elevated CEA results were either re-

eated formally by phlebotomy, or a CT scan was performed. Our study

imed to assess user acceptability of finger-prick testing rather than

ccuracy of test results but clinicians must also have confidence in the

alidity of results for the test to also be acceptable to service providers.

Approximately 20,000 colorectal cancer patients are treated with

urative intent in England and Wales per annum, 1 resulting in a con-

iderable burden upon healthcare resources monitoring CEA levels six

onthly over 3 years. 2 There are many reasons for which routine blood

est surveillance is predictably required, ranging from PSA surveillance

n prostate cancer to monitoring for adverse medication effects such as

ethotrexate. 10 . 11 With the resultant burden on primary care resources,

here is financial and work-force incentive to achieve a means of obtain-

ng test results without relying upon F2F appointments, especially when

nly a single test is required. 

CEA testing within our unit is monitored and coordinated by col-

rectal nurse specialists (CNS), who request the investigation, remind

atients to organise phlebotomy, and contact patients if results are not

btained in a timely manner. The experience of our CNS colleagues dur-

ng this study was that process delegation, with results fed directly back

o the team, would be a significant time-saving measure, such that more

ime could be sent on tasks relevant to their specialised skillset. We have

ot undertaken a formal economic analysis but anticipate further sav-

ngs to include primary care reception and phlebotomy time. 

Clear benefits were seen in a large proportion of patients, but many

atients did not find finger-prick testing preferable. In these groups,

he benefits of finger-prick testing may favour the healthcare provider

ather than the patient. Utility is likely to be restricted to selected patient

roups until wider acceptability can be achieved. Future work should

ocus on identifying which patient groups are most likely to accept non-

2F blood testing so that tests can be rolled out to specific groups, in

ine with the NHS long term plan. Technology and testing equipment

ill need to improve such that the benefits to patients and healthcare

ystems of not having appointments, are not outweighed by the anxi-

ties and difficulties of sampling. Further work regarding whether pa-

ient perception changes with repeated exposure to finger-prick blood

ests may help to identify more groups of patients who could benefit

rom non-F2F blood testing. Ultimately, with increasing pressure on re-

ources and the national drive towards remote monitoring, feasibility

nd technical considerations are likely to be more important factors to

vercome than acceptability and patient wishes. 

onclusions 

Whilst some patients prefer finger-prick CEA assessment, there are

ignificant numbers for whom it is currently not preferable. Finger-prick
6

EA testing may represent a strategy for reducing burden of follow-up

lood tests on resources, but in the first instance this is likely to be

imited to certain patient groups. 
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