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The use of electronic patient-reported outcome mea-
sures (ePROMs) is associated with significant benefits for
patient care. Studies reporting ePROM implementation
have described improved communication between patients
and clinicians, greater patient/clinician satisfaction and
enhanced efficiency in the clinic due to the availability of
patients’ responses prior to consultations [1]. Furthermore,
landmark randomised controlled trials (RCTs) have reported
improved patient survival associated with ePROM use for
patients receiving cancer treatment or in follow-up. In these
RCTs, clinical teams were alerted to patients reporting sig-
nificant symptoms or a clinical deterioration. This enabled a
real-time responsive service facilitating earlier intervention
[2e4] and led to improvements in symptom control, a
reduction in emergency department attendances and hos-
pitalisation [2,3,5].

The use of ePROMs may thus help to personalise patient
care pathways, including the frequency or type of clinical
review (e.g. face-to-face visit, telephone or video call). This
strategy has the potential to spare otherwise unnecessary
hospital visits for some patients, free up clinical capacity
and realise health economic benefits [6,7]. To our knowl-
edge, The Christie NHS Foundation Trust is the first centre in
the UK to introduce ePROMs in the routine setting on a large
scale for patients with cancer [8]. We hereby describe our
experience to date and our vision of a revolution in patient-
centred care driven by the use of ePROMs.
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The Christie ePROM Experience to Date

In January 2019, The Christie, a large UK tertiary cancer
hospital, launched an ePROMs service (‘MyChristie-
MyHealth’) integrating ePROM questionnaires into care
pathways for adult patients with lung and head and neck
cancers and patients treated with proton beam therapy.
Early financial support was obtained from a pump-priming
grant by The University of Manchester and Manchester
Cancer Research Centre (MCRC). Subsequently, a business
case supported by Christie clinical teams, Trust executives
and the MCRC was submitted to The Christie Charity and
ongoing funding secured. At the time of writing, ePROMs
have been rolled out in further areas, including lymphoma
clinics, and for patients treated with immune checkpoint
inhibitors, tyrosine kinase inhibitors and anti-HER2 thera-
pies. The ePROM service should be rolled out to all disease
groups by the end of 2022 (Figure 1).

The ePROMs service, using a commercial platform pro-
vider (DrDoctor�) and with technical support by The
Christie Digital Services, prompts patients to regularly
complete online questionnaires about their wellbeing. The
questionnaires include disease-specific symptom questions
adapted using lay language from the Common Terminology
Criteria for Adverse Events (v.4.03a) [9] and the EuroQol EQ-
5D-5L questionnaire, a validated quality of life tool [10]. To
date, patients are automatically enrolled in the ePROMs
service, but can opt not to participate entirely or skip
completing some time points.

Participating patients receive a text message either at 5
pm on the day of a new patient appointment having been
introduced to the service or 3 days before a scheduled
follow-up appointment (Figure 1) with a web-link to the
adiologists.
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Fig 1. Clockwise from top-left: The Christie ePROMs project approach; the patient interface; patient automatic advice for symptom
management.
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ePROM questionnaire. Upon completion, patients receive
immediate feedback dependent on their responses, with: (i)
links to online information sources for help managing their
symptoms, (ii) advice to contact their general practitioner
or oncology team within the next week or (iii) advice to
seek urgent medical help (Figure 1). Questionnaire re-
sponses are immediately uploaded to the electronic patient
record (EPR) for clinician review.

To date, about 5000 patients have been enrolled on the
ePROM platform and 12 242 questionnaires completed,
with an approximate completion rate of 45%. Addressing
some of challenges described below has led to a consistent
increase in monthly questionnaire completion rates, which
is now >60% in lung cancer, head and neck cancer and
lymphoma cancer clinics.

Feedback from 100 patients who completed an internal
patient survey has been overwhelmingly positive; patients
found the service to be quick and easy to use (99%), felt more
involved in their care (88%) and thought ePROMs improved
communication with their clinical team (82%). Clinician
feedback has highlighted the benefit of viewing patient re-
sponses to questions such as the anxiety/depression ques-
tion in the EQ-5D-5L. These questions are not always asked
during routine clinic attendances due to time pressures.
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Challenges and Solutions

To understand factors associated with questionnaire
completion, we surveyed patients who had not completed
ePROM questionnaires when invited; some stated that they
did not feel sufficiently informed about the service, felt
unsure about it and the time required for its completion. In
addition, despite having received a leaflet explaining the
service, some patients assumed the text messages they
received were spam, highlighting the importance of patient
education and awareness.

Patient access to and confidence with the prerequisite
technology for ePROM completion (i.e. a smartphone and
internet connection) is a challenge; our survey identified
that this is a relatively common problem among older pa-
tients. Addressing this problem for this patient group is a
priority, as evidence suggests that patients lacking prior
online access may realise the highest ePROM health-related
quality of life benefits.

Our experience to date is that the engagement of clinical
teams with ePROMs is a critical determinant of its success;
engagement during early roll-out was limited by the inability
to view ePROM responses in the EPR and the need to log in
to a separate online platform. This improved significantly
tation of Electronic Patient-reported Outcome Measures (ePROMs) at
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following the automatic integration of ePROM data into the
EPR. An equally important factor has been engagement by
clinicians with patients by emphasising the importance of
completing questionnaires initially and acknowledging pa-
tients’ responses during subsequent consultations.

We have learnt that a dedicated team is necessary to
ensure implementation and to maximise ePROM completion.
The Christie employs two patient outcome coordinators who
contact patients ahead of receiving their first ePROM invita-
tion to make them aware of the service. They are also
responsible for approaching patients who are not completing
follow-up ePROMs and provide support. A number of initia-
tives are in place to address the challenges listed above,
including amonthly newsletter for staff, video ePROM guides,
focus groups aiming to identify potential interventions to
improve patients’ completion rates and the use of outpatient
booths for patients to complete ePROMs onsite.
An ePROMs-driven Service

Wewill use ePROMs to transform patient care. As part of
our future implementation plan, patients receiving cancer
treatment will be able to report symptoms ad-hoc and pa-
tients reporting severe symptoms will be contacted
promptly by our hotline staff, shifting the onus of urgent
action from the patient. Patients on follow-up will also be
able to report new or worsening symptoms, allowing for
early investigation and interventionwhere required, both in
the context of cancer progression, late effects of treatment
or worsening of comorbidities often associated with cancer.
Such a real-time response service should ensure that the
survival and health-related quality of life benefits reported
in trials [2e4,11] are realised in routine care.

The availability of ePROMs responses will help to
personalise the follow-up of patients. For example, depend-
ing on a given ePROM response, patients may be given the
opportunity to attend consultations remotely instead of face-
to-face (or vice versa). Patients reporting no symptoms and
good health-related quality of life may not need to attend at
all, potentially increasing the availability of appointments for
those who need them most and improve the efficiency and
sustainability of the service. In order for such a service to
become a reality, the review of ePROM responses by clinical
teams should be included in job plans.
Research and Education

The routine availability of ePROM responses will signifi-
cantly enhance the collection of real-world data and
contribute to our goal of the personalisation of care for our
local population. The collection of ePROM data through the
EPR will facilitate the development of pragmatic clinical
trials that will not require complex clinical trials unit infra-
structure. This initiative is imperative in GreaterManchester,
where there is a high prevalence of comorbidity and depri-
vation, meaning that a significant proportion of our patients
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are under-represented in most RCTs. ePROMs will also
support research into personalised patient follow-up
through the establishment of large cohort studies and the
development of stratification tools that may help to indi-
vidualise follow-up and imaging frequency.
Conclusion

We have shown the feasibility of routine ePROM use at
our centre with good compliance rates and excellent patient
feedback. Work is continuing to complete the introduction
of ePROMs across all disease sites, improve ePROM func-
tionality within the EPR and develop a real-time responsive
service. A key learning point from our experience to date is
that maintaining engagement with clinicians and patients
alike is vital to developing an effective ePROM service. High-
level support by the Trust and the MCRC at the executive
level has been essential, together with the prioritisation of
ePROMs roll-out as a key Trust objective. Our vision is to
revolutionise routine cancer patient care with personalised
patient-centred care pathways driven by ePROM data.
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