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Abstract

Background: Many diseases, including breast cancer, have a long natural history; therefore, longer-term effects of
treatments are important for patients and for their full evaluation. However, trial follow-up data are collected by specific
staff and are funded for a relatively short duration.

Objective: We evaluated whether we could collect follow-up information for patients in a breast cancer randomised
clinical trial by direct patient contact and data from national registries.

Setting: The TARGIT-A randomised clinical trials of targeted intraoperative radiotherapy during lumpectomy versus whole-
breast external beam radiotherapy (n=2298), and delayed TARGIT-IORT vs. external beam radiotherapy (n = 1153), recruited
women with early breast cancer diagnosed in 33 centres in 12 countries, between March 2000 and June 2012. We planned
to recruit all United Kingdom patients from the TARGIT-A trials for extended follow-up. These were the first randomised trials
of intraoperative radiotherapy for breast cancer.

Methods: We assessed the feasibility of recording whether patients are alive and their current health status, including
events related to breast cancer, and effects of radiotherapy such as lung cancer diagnoses, by direct patient contact
and data from NHS Digital (health episodes, diagnoses and death). Patients were consented in collaboration with

the recruiting site and were then contacted annually, if appropriate, directly by the trial centre. We calculated the
proportion of eligible patients whose status could be ascertained, contacted, consented and provided follow-up
information via direct patient contact and/or NHS Digital data. We estimated the additional years of follow-up and

its cost.

Results: Six hundred and seven of 714 United Kingdom patients originally recruited in the TARGIT-A trials were initially
eligible. We ascertained the current status or reason for non-participation of 574 (94.5%); 87% (502/574) of these
patients’ health status could be determined. Of these, 73% (366/502) or 60.3% of the total (366/607) were found to
be in good health, provided valid consent for TARGIT-X and their health status. One hundred and thirty-six patients

did not participate in TARGIT-X because: 105/136 (77%) were too unwell or had died, and for 6 patients, the consent
was either incomplete or the physical form could not be traced. Less than 5% (25/502) of patients were unwilling to
participate: 23 declined and 2 withdrew. We recorded an additional 103 deaths, more than doubling the initial number
to 203. The quality of data returned by patients was very good [e.g. mismatch rate for recording date < 0.1% (1/1470
forms)]. Patients who participated increased their follow-up by a median 6 years [to 14 years (interquartile range
13-16)]. We found a much lower incidence of lung cancer diagnoses with TARGIT-IORT compared with EBRT (16-year
incidence 1.8% vs 7.2%). The cost, including research funds, was < £60/patient/year of follow-up. Limitations included
difficulties in receiving data from NHS Digital due to their repeated organisational changes, plus unexpected price rises
in the costing of data download.

Strengths and limitations: We were able to establish direct contact with the patient while they are alive, as well as
gathered data from the national registries about their hospital episodes/new diagnoses and checked if they had died.
Another strength is that despite the study management being considerably disrupted due to the COVID-19 pandemic
(2020-present), which erupted in the midst of the study (2017-24), we believe we have shown that the approach is an
effective means of continuing follow-up in the United Kingdom. A limitation of our approach is that the initial consent
from the patient requires the site principal investigators to contact the patient, but this is just once. If consenting for
direct patient contact and data collection from national registries is included in the initial trial set up, then our approach
will enable very long-term follow-up of clinical trials.

Future work: We recommend a study of using electronic secure systems for direct patient contact from the outset of

a clinical trial to investigate the organisational and systemic bottlenecks in NHS Digital services, with a view to reduce
bureaucracy and cost, and to investigate why results of large international well-conducted randomised trials that have
been shown to be beneficial to patients and cost-effective to the health system are not widely adopted in the United
Kingdom, while they are included in almost every other country’s clinical practice guideline and get widely adopted
worldwide to assess the influence of preconceived notions, conflicts of interest, that could prompt improvements in the
National Institute for Health and Care Excellence processes.
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ABSTRACT

Conclusion: In the United Kingdom, 95% of patients are willing to be followed up in the long term. It is feasible to
collect follow-up data for long-term health conditions accurately from patients with direct patient contact together
with NHS Digital. It leads to a substantial increase in the length of follow-up and number of relevant events, at a low
cost. Our new approach could be adopted as an efficient method of obtaining long-term follow-up data from patients in
randomised clinical trials.

Trial registration: This trial is registered as Current Controlled Trials ISRCTN (ISRCTN86287193) and ClinicalTrials.gov
(NCT03501121) in April 2018, UK R&D ID Number: 17/0774, Ethics - REC reference: 18/LO/0181.

Funding: This award was funded by the National Institute for Health and Care Research (NIHR) Health Technology
Assessment programme (NIHR award ref: 14/49/13) and is published in full in Health Technology Assessment; Vol. 30,
No. 29. See the NIHR Funding and Awards website for further award information.
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Plain language summary

As patients with breast cancer live far longer, and treatments have long-term effects, follow-up longer than
normally funded is important for patients, clinicians and policy-makers. We evaluated (TARGeted Intraoperative
radioTherapy-X study) whether we could collect follow-up data by ‘direct patient contact’ with which the patient could
update the trials unit with their health status directly and from NHS Digital.

We had recruited (March 2000-June 2012) 3451 patients in the TARGeted Intraoperative radioTherapy-A randomised
clinical trials, which compared single-dose targeted intraoperative radiotherapy versus standard of postoperative whole-
breast external beam radiotherapy given as daily doses over a course of 3-6 weeks.

Six hundred and seven of 714 UK patients were eligible. The health status or the reason for non-participation was
available for 574 (95%), and health status was determined in 87% of cases (502/574). Of these, 73% (n = 366, 60.3%
of the total) were healthy and participated. Of the patients who did not participate, 105/136 (77%) were too unwell
or had died, 23 declined and 2 withdrew, and in 6, consent was invalid. Less than 5% (25/502) of patients declined
participation.

We doubled our knowledge about survival (recorded deaths increased from 100 to 203).

Patients recorded their own data very accurately: only 1 error among the 1470 case report forms - an error rate
of < 0.1%. NHS Digital adds substantially to the number of events and lengthens the available follow-up.

The length of follow-up increased by 6 years, to a median of 14 years (interquartile range 13-16). We found that using
TARGIT-IORT reduced lung cancer incidence by two-thirds compared with EBRT. The cost was < £60 per patient per
year of follow-up.

We conclude that in the UK, it is feasible and cost-effective to roll out direct patient contact as a method of accurate
long-term follow-up of patients at a low cost. Our new approach could be adopted as an approach in other randomised
clinical trials.

Copyright © 2026 Vaidya et al. This work was produced by Vaidya et al. under the terms of a commissioning contract issued by the Secretary of State for Health and Social Care. This is an Open
Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution, reproduction and adaptation in any
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SCIENTIFIC SUMMARY

Scientific summary

M any diseases, including breast cancer, have a long natural history, and effects of treatments in the longer term are
important for patients and for their full evaluation. However, the follow-up data are collected by specific staff
employed for the purposes of the trial, and typically, the funding duration is relatively short. We evaluated whether

we could collect follow-up data for patients in a breast cancer clinical trial by direct patient contact (DPC) and data
downloads from routinely collected NHS data.

We had designed and recruited women with early breast cancer (n = 3451) in the TARGeted Intraoperative radioTherapy
(TARGIT)-A randomised clinical trials in 33 centres in 12 countries from March 2000 to July 2012. The main trial

(n = 2298) compared risk-adapted, single-dose, targeted intraoperative radiotherapy (IORT) given during lumpectomy
surgery (TARGIT-IORT) versus conventional postoperative whole-breast external beam radiotherapy (EBRT) given as
daily doses over 3-6 weeks. The subsequently started parallel trial (n = 1153) compared delayed TARGIT-IORT given
after reopening the initial lumpectomy wound with conventional postoperative whole-breast EBRT given as daily doses
over 3-6 weeks.

In the current study, we planned to recruit all UK participants who participated in the TARGIT-A trials to assess whether
it is feasible to collect longer-term follow-up information from patients by DPC plus data downloads from routinely
collected NHS data.

We assessed the feasibility of recording whether patients are alive and well, and also their current health status, and
other radiotherapy-related health effects such as other cancer diagnoses by DPC and data from NHS Digital service
(health episodes, diagnoses and death). Patients were planned to be first consented in collaboration with the recruiting
site. One year after this consent was received by the University College London trials office, and annually thereafter, the
trials office staff contacted each patient after first confirming with the recruiting centres that they had not already died
or had become too unwell. There were no medical interventions performed as part of this study. We complemented this
patient-reported information from data download for patient’s health status data from NHS Digital.

The main outcome measure was the proportion of eligible patients whose status could be ascertained, contacted,
consented and provide follow-up information via DPC and/or NHS Digital data download.

We found that 607 of 714 UK patients originally recruited in the TARGIT-A trial were initially eligible by the time the
TARGIT-X study was started in 2018. The age of entry into TARGIT-X was about 10 years older (median 73 vs. 63
years). We found that a large proportion of patients who were still alive and well were happy to sign the consent form.
We could ascertain the status or reason for non-participation of 574 (94.5%) of eligible patients; 87% (502/574) of
these patients’ status could be determined. Of these 502 patients, 73% (n = 366, 60.3% of the total) were found to be
in good health, willing to participate, had a valid signed consent form and provided at least one follow-up case report
form (CRF). One hundred and thirty-six patients did not complete a consent for TARGIT-X (DPC + NHS Digital tracking)
for the following reasons: 105/136 (77%) were too unwell or had died already, 23 declined and 2 withdrew, and in 6,
the consent was either incomplete or the physical form could not be traced. Thus, < 5% (25/502) of patients declined
participation.

We recorded an additional 103 deaths - 77 from the site staff before attempting DPC, and 26 from NHS Digital. Thus,
out of the total 203 deaths, TARGIT-X contributed 103 events - more than doubling the number of events from before
TARGIT-X started. Data quality of CRFs returned by patients was found to be very good. Error in the date on the form
was in < 0.1%. The contribution towards relevant outcome data from NHS Digital is considerable. It adds to the number
of trial-related events and lengthens the available follow-up substantially.

The length of follow-up of patients who participated increased by up to 6 years, to a median of 14 years (interquartile
range 13-16). We found significantly more lung cancer diagnoses with EBRT vs TARGIT-IORT, HR 3.3 (95% Cl 1.1 to
10.2), p = 0.0266; 16-year incidence of lung cancer: EBRT: 7.2% vs. TARGIT: 1.8%. Using the grant funding of the project
for cost calculation (even though it includes research costs), it was estimated to be < £60 per patient per year of follow-
up. Limitations to the study included difficulties in receiving data from NHS Digital due to their repeated organisational
changes, plus unexpected price rises in the costing of data download.
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In conclusion, we found that in the UK, it is feasible and cost-effective to roll out DPC together with NHS Digital as

a method of continuing follow-up of patients with long-term health conditions. Patients are willing and report data
accurately. It leads to a substantial increase in the length of follow-up and number of events at a low cost. Our new
approach could be adopted as an efficient method of obtaining long-term follow-up data from patients in randomised
clinical trials.

Trial registration

This trial is registered as Current Controlled Trials ISRCTN (ISRCTN86287193) and ClinicalTrials.gov (NCT03501121) in
April 2018, UK R&D ID Number: 17/0774, Ethics - REC reference: 18/LO/0181.

Funding

This award was funded by the National Institute for Health and Care Research (NIHR) Health Technology Assessment
programme (NIHR award ref: 14/49/13) and is published in full in Health Technology Assessment; Vol. 30, No. 29. See the
NIHR Funding and Awards website for further award information.
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Chapter 1 Introduction (background and rationale)

I n 2022, there were 2.3 million new cases of breast cancer diagnosed worldwide and 666,000 deaths,* a 10% increase
in incidence since 2018.%2 Breast cancer remains the commonest female malignancy in most countries of the world and
its incidence continues to rise.!

There has been a steady decline in mortality from breast cancer over the last 30 years. In the UK, the age standardised
mortality rate decreased from approximately 30 deaths per 100,000 women in 1985 to 15 deaths per 100,000
women in 2017.%34 The continuing downwards trend is likely due to the introduction of adjuvant systemic therapy and
incremental improvements in surgery, radiotherapy and potentially earlier presentation of the disease.”

The need for a new approach to collect long-term follow-up

We need to recognise that this fantastic reduction in population mortality from breast cancer has occurred due to
breakthrough new treatments and confirm their benefits via the conduct of well-designed randomised clinical trials.
Also, with better treatments, the ‘event rates’ have thankfully reduced greatly. Breast cancer has a long natural history,
measured in 5, 10 and 20 years, rather than 1, 2 or 5 years. Therefore, there is a well-recognised need for really

long follow-up of patients recruited in randomised trials of breast cancer. However, the usual method of clinical trial
follow-up through dedicated staff at each hospital site is very expensive, and funding bodies typically prefer to fund
new trials rather than continue to fund longer-term follow-up of older trials.

This was the reason we thought of collecting data by direct patient contact complemented by routinely collected
NHS data.

The main reason for this study

The TARGeted Intraoperative radioTherapy (TARGIT)-X study was designed to assess whether it is possible to collect
long-term data from patients by using:

a. Direct Patient Contact (DPC)
b. Data from routinely collected hospital and national registry data.

The TARGIT-A trials

With the great improvement in length of life after breast cancer in the last three decades, long-term effects of
treatments and the quality of life after breast cancer have become increasingly relevant. One important factor
determining the quality of life is the extent of surgery for breast cancer, which used to be a full mastectomy - the
removal of the whole breast.

Today, a large proportion of patients can avoid removal of the whole breast and can instead have removal of just the
cancerous lump, checking the glands under the arm. This is normally followed by radiation (X-ray) treatment given
over several days or weeks of daily treatments in the radiotherapy centre at the hospital in order to reduce the risk of
local recurrence.

Based on laboratory data and clinical trial results, we proposed in the early 1990s that while the usual long course of
radiotherapy to the whole breast after lumpectomy remains an effective treatment, it can be an overtreatment in many
patients.® We proposed that radiotherapy to the tissue only around the tumour (within a risk-adapted approach) may
be as effective. This led to the development, during 1996-8, of a radiation therapy device and a new surgical technique
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INTRODUCTION (BACKGROUND AND RATIONALE)

called targeted intraoperative radiotherapy (TARGIT-IORT).”® TARGIT-IORT was formally compared with whole-breast
external beam radiotherapy (EBRT) in the TARGIT-A trials.

The TARGIT-A trials (henceforth called TARGIT-A trial) were based on the rationale that microscopic tumour foci are found
well distant from the index tumour site, but their growth does not appear to be affected by giving or omitting whole-breast
radiotherapy, and most early in-breast recurrences occur at the site of the original tumour site. Thus, it made sense to
focus radiation only to the tumour bed, and deliver it during surgery. The approach has the advantage of delivering the
radiation immediately, accurately aimed at the tumour bed under direct vision, thus avoiding a ‘geographical miss’. With
this academic insight, the TARGIT (TARGeted Intraoperative radioTherapy) technique using INTRABEAM™ (Carl Zeiss
Meditec) was developed by our team at University College London (UCL)*-8 in collaboration with the manufacturers
(originally Photoelectron Corporation, Boston, USA, and then Carl Zeiss Surgical, Oberkochen, Germany). TARGIT-IORT
enables the patient to have her radiotherapy as soon as the cancerous lump is removed during the same anaesthetic.”®
The radiation treatment is completed immediately, at the same time as the lumpectomy to remove the cancer, and the
radiation is delivered precisely where required. Thus, precision and immediacy are both achieved. Vital organs (particularly
the heart and the lungs) are spared, and the device can be used in a standard operating theatre. It is substantially more
convenient to patients who prefer it even to the newer 5-day course of postoperative EBRT.? Finally, it is also less
expensive for the tax-payer'® and significantly reduces the carbon footprint of cancer treatment.!

The TARGIT-A international randomised trial - in which 3451 patients from 33 centres in 11 countries participated -
compared the TARGIT treatment given during the operation (i.e. just one treatment) with conventional radiotherapy
(15-30 doses given every day for 3-6 weeks). The main trial compared immediate TARGIT-IORT given during the

initial lumpectomy surgical procedure for removing the breast cancer versus whole-breast radiotherapy, and the main
results were published in the Lancet (twice), British Medical Journal, British Journal of Cancer and the Red Journal.*>-*> The
subsequently started parallel trial compared delayed TARGIT-IORT given by reopening the wound versus EBRT, and the
results were published in JAMA Oncology.*¢ The recruitment in the trials was started in March 2000 and completed in
June 2012. The early and long-term results published in high-profile journals'?>-2° showed that conventional EBRT given
over several weeks and TARGIT-IORT given at the time of lumpectomy within a risk-adapted individualised approach

are as effective in controlling breast cancer. Furthermore, with TARGIT-IORT, there were significantly fewer deaths from
causes other than breast cancer because of fewer deaths from cardiovascular causes, lung problems and other cancers by
avoiding the scattered radiation to surrounding normal tissues and vital organs (e.g. the heart and the lungs) that inevitably
accompanies EBRT.

The main results were published in 2010, 2014, 2020 and 2021. The initial and 5-year results found that TARGIT-IORT
is non-inferior to EBRT.?! Subsequent results found that, when given during the lumpectomy procedure, TARGIT-IORT
yields comparable breast cancer outcomes to whole-breast radiotherapy and significantly reduces deaths from other
causes,'?131518-20 |eading to an overall survival benefit in patients with grade 1 or 2 cancers that comprise 78% of cases
- with a 12-year overall mortality reduction from 15% to 10.5%.?

Several studies have now documented that TARGIT-IORT has several other benefits to the patient (see https:/bit.
ly/TARGIT-IORT-Bibliography). It improves breast-related and radiotherapy-related quality of life, improves cosmetic
outcome, reduces pain, reduces social burden and travel (~730 miles per patient), has a lower carbon footprint and is
preferred by patients over mastectomy, EBRT or ‘no-radiotherapy’.?-1122-38

TARGIT-IORT has been adopted by over 250 centres in over 35 countries around the world and ~50,000 patients have
been treated.®’ Several groups from around the world have published over 270 scientific papers that have confirmed the
original oncological results of the TARGIT-A trial*° from several countries, including Australia, Brazil, Bulgaria, Canada,
China, Czech Republic, Denmark, France, Germany, Indonesia, India, Islamic Republic of Iran, Italy, Malaysia, Mexico,
Philippines, Poland, Russia, Singapore, South Africa, Republic of Korea, Spain, Saudi Arabia, Taiwan (Province of China), UK,
USA and Venezuela. TARGIT-IORT is included in several international guidelines, including Australia, Germany, European
Society of Breast Cancer Specialists, France, Italy, Mexico, National Institute for Health and Care Excellence (NICE), UK,
Spain, St Gallen Consensus, Singapore, USA (https:/targit.org.uk/targit-iort-in-guidelines): the full list of papers is available
at https:/bit.ly/ TARGIT-IORT-Bibliography, and some recent papers, including those where it is used in special situations
(when EBRT is not feasible, has had previous radiotherapy, to avoid a mastectomy after local recurrence, patient cannot lie
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still, has a pacemaker, has implants, is pregnant, etc.), are cited in the reference list.?41-9%1% For patients, the biggest benefit
of having TARGIT-IORT during their lumpectomy procedure, under the same anaesthetic, is that they complete their local
treatment in one session and with lower toxicity and far less disruption of their normal working life: patients prefer it even
when compared with the newer, shortened, high-intensity 5-day radiotherapy schedule.” In 2021, the National Institute for
Health and Care Research (NIHR) hailed the TARGIT research as one of the five amazing health breakthroughs alongside
two COVID-19 treatments and the Oxford COVID-19 vaccine https:/bepartofresearch.nihr.ac.uk/news-and-features/
breakthroughs-2020-to-2021.%0*

We recognised the need for longer follow-up for the randomised TARGIT-A trial of targeted intraoperative radiotherapy
during lumpectomy for breast cancer. This extended follow-up study was launched in 2018 to assess the feasibility of
collection of longer-term outcomes by DPC and by data from national records such as the Office for National Statistics,
NHS England and Data Access for Research Services (DARS).

Here, we report our experience of collecting follow-up data by using DPC and NHS digital data contribution.
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METHODS (AS PLANNED AND AS EXECUTED)

Chapter 2 Methods (as planned and as executed)

his is an extended follow-up study designed to enable the collection of longer-term outcomes by DPC and by data

from national administrative databases. Participation requires enrolment in the TARGIT-A randomised clinical trial,
which compared a risk-adapted approach with use of single-dose, targeted TARGIT-IORT versus conventional EBRT
given as a daily course over 3-6 weeks. The initial and 5-year results have been published and found that TARGIT-IORT
is non-inferior to EBRT. The recruitment to the TARGIT-A Trial was completed in June 2012. Outcomes were published
at three time points (data locks): in July 2010, November 2013 and finally in August 2020, May 2021 and January 2023.
In order to assess new methods of collecting further follow-up, we used the following methods.

For the purposes of this study, we included both the trials of immediate TARGIT-IORT versus EBRT (n = 2298) and
delayed TARGIT-IORT versus EBRT (n = 1153) = total 3451 are included.

Study schedule

For convenience, the study has been divided into two work packages. The schedule is illustrated in Figure 1 and Table 1.

Work package 1: direct patient contact

The objective was to continue to gather efficacy, safety and follow-up data from participants in all UK centres as per the
TARGIT-A protocol, using direct contact between the trial's unit and participants.

We approached, as planned, the original principal investigators (Pls), or the individuals who took over from them, at
the UK sites which had participated in the TARGIT-A trial. All Pls recognised the rationale and need for longer-term
follow-up of all patients in a breast cancer trial and the rationale was explained in a formal letter to each Pl (see Report
Supplementary Material 1).

Lists of patients were sent to participating site staff who were thought to be eligible based on the information held

on the TARGIT-A database. The individual site teams were asked to confirm eligibility, and telephone patients to make
them aware that they would receive a letter in the post inviting their participation. If the patient had any questions, she
was invited to telephone the office of the hospital site staff.

Once the patient was primed to receive something from their local clinical team, they sent them via post a pack, which
was sent to them from the UCL trials unit.

This pack included written material and stamped addressed envelopes for the site staff to add the patient address and
send through the mail. Included in each letter were the following:

e Letter (on local hospital letterhead) explaining the study and inviting participation (see Report Supplementary
Material 2).

e Participant information sheet (see Report Supplementary Material 3).

e Informed consent form (see Report Supplementary Material 4).

e The single-page follow-up case report form (CRF) (see Report Supplementary Material 5).

e A form requesting contact information (see Report Supplementary Material 6).

e A stamped reply-paid envelope addressed to the trial’s unit (to send the consent form, contact information form and
the CRF).

Alternatively, patients could be approached when they came to the clinic for their routine follow-up.

The site staff also informed the general practitioner that their patient is being approached for participation in the study
(see Report Supplementary Material 7).
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[ TARGIT Direct - patient pathway ]
Hospital
SITU

\. J

FIGURE 1 Trial overview. a: and other databases such as HES, cancer registry, etc.; b: until patient dies or withdraws consent for further
follow-up. HES, Hospital Episode Statistics; ONS, Office of National Statistics.

Our ethics approval included the allowance to try and contact the patient at the most three times, before giving up.

We supplied a set of pre-paid envelopes to each of the Pls. The rest of the documents/their templates were sent
electronically. For each patient, there was a letter from the PI, a blank consent form and a single-page CRF for recording
their health status and any health problems they may have suffered in the previous year. The patients were requested to
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TABLE 1 Timing of events and data collection

Consent Direct Patient Contact

Visit No: 1 2, 3,4, etc. -
Day 1 Annually, on the Death, withdrawal of consent, or loss
anniversary of day 1 of contact (after three attempts)
Window of flexibility for - + 3 months -

timing of visits:
Informed consent
Eligibility confirmation

Health status

X X X X
x
x

Adverse events review

return their signed consent forms, an updated contact details form and the first health status CRF (one page) to the UCL
trial team. The trials unit then sent annual requests for collecting their health status to consented patients who were
still alive and well. Before any requests for either the initial consent and follow-up form or for subsequent follow-up
forms, we had confirmation (verbal or in writing) from the local Pl about whether the patient is alive and well enough

to receive and send back the short questionnaire. We found that the patients welcomed the opportunity of a follow-up
and felt less abandoned by the system. The consent form and follow-up CRF were to be returned in the enclosed
pre-paid envelope supplied by our own trials unit, with the address of UCL trials unit already printed on the envelope.
This CRF was specifically designed for direct-to-patient contact and was approved by the national ethics committee.

In addition to breast cancer outcomes, it specifically seeks information on cardiovascular disease and new cancer
diagnosis. The latter is relevant for diagnosis of lung and oesophageal cancer that have been causally linked to EBRT.

Upon receipt in the trial’s unit, the consent form was checked for completeness and validity. Site staff were informed
when letters had been received in the trial’s unit. If the consent form was incomplete or invalid, the site staff were
asked to contact the patient again and resend a blank consent form, explaining the problem (e.g. the form had not been
signed). For patients who had not returned the letter, site staff were asked to contact the patient again and determine
the cause. If the patient declined participation, this information was sent to the trial’s unit and no further contact was
attempted. In some cases, the site staff decided that no further contact should be made (e.g. if the patient had cognitive
decline or was very unwell).

For the collection of annual follow-up, a list of patients’ due follow-up was sent to site staff to verify that they knew

of no reason why the patients should not be contacted (e.g. if they were known to have died). These patients were
then sent a letter directly from the trial’s unit and included the trial CRF and a stamped addressed envelope (see Report
Supplementary Material 8 and Report Supplementary Material 9). For patients who did not return the letter, site staff were
requested to contact the patient directly and resolve if there was a problem.

In all cases, no more than three attempts were made to contact patients who did not respond to the letters.

If the information returned by the patient on the CRF revealed anything other than ‘healthy’ follow-up, site staff were
contacted directly to obtain further information, which was added to CRFs designed for the collection of details of
recurrence, new primary cancer, etc.

Patients could refuse consent at any time by contacting either the trials unit or the hospital site staff, in which case, no
further study-specific contact was made.

During the early part of the COVID-19 pandemic, there was a substantial backlog of postal delivery. Access to the
university buildings where patients had been instructed to send their consent forms and follow-up CRFs was also
restricted, which led to a gap in the data entry of the consent forms. This was mitigated by working diligently and
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adapting to the circumstances. The trial co-ordinator was supplied with a printer (paid by discretionary funds from the
Chief Investigator), which could be used at their home. One member of the trials unit visited the unit to collect any
follow-up/consent forms that may have arrived. We made an amendment that would allow an electronic method of
contact when possible.

Data were held on two databases. If consent was valid, the contact information was added to a list held in a secure
environment (to 1ISO270001) and the information from the CRF was added to a second database, identified by a
unique trial identifier (e.g. TTO01146P). The de-identified database was made available to the to the Trial Statistician
for analysis.

The Direct Patient Contact (DPC) will determine if it is effective to obtain follow-up information directly
from participants.

Work package 2: collection of health information data from United Kingdom patients through
administrative databases

The intention was to seek permission to obtain information from patients in England from NHS England [linked data
from Hospital Episode Statistics and Office of National Statistics (ONS) datasets] and for patients in Scotland from the
National Health Service Central Register (NHSCR) and National Records of Scotland (NRS) (coded Scottish death and
Scottish anonymised Cancer registrations).

This information would include hospital episodes and cause of deaths inside and outside of hospital and new primary
cancer registrations.

The list of consented patients was also meant to be sent to National Registries to obtain their health status at least
three times during the project. However, the repeated changes of the government organisations and the administrative
system have been a great hindrance. The names have changed (e.g. from ONS to Public Health England to NHS Digital
to DARS under NHS England, which has been dissolved only in March 2025). Most importantly, there has been an
exponential increase in the cost of receiving the data downloads, including introduction of charges per download rather
than a single charge for multiple downloads for each patient. Therefore, we had to limit the downloads to a single
download near the end of the study.

Permission to obtain information from patients in England from NHS England was obtained in November 2024, and a
list of 221 consented patients residing in England was submitted soon after database lock. There was 100% validation
and matching, and linked data were released from NHS England in January 2025.

For the 145 patients residing in Scotland, we could not seek permission from the NHSCR and NRS firstly because of
devolution, then due to lack of their staff during COVID-19 which led to considerable delays.

The linked data obtained from NHS England included hospital episodes and cause of deaths inside and outside of
hospital and new primary cancer registrations.

Sample size

The TARGIT-A Trial accrued 3451 patients between March 2000 and June 2012. Seven hundred and fourteen of these
patients had been recruited in sites based in the UK and were therefore potentially eligible for inclusion in this study.

Data collection

All data obtained were held securely in UCL. Patient identifiers (such as name, address, etc.) were held on a separate
Data Safe Haven, which has been certified to the ISO27001 information security standard and conforms to NHS
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Digital’s Information Governance Toolkit. This has been built using a walled garden approach, where the data are stored,
processed and managed within the security of the system, avoiding the complexity of assured end point encryption. A
file transfer mechanism enables information to be transferred into the walled garden simply and securely.

Statistical analyses

Analysis was performed as per a prespecified statistical analysis plan using Microsoft Excel® (Microsoft Corporation,
Redmond, WA, USA) and Stata® (ver 18, StataCorp LP, College Station, TX, USA), which was signed off before the data
were available for analysis. We used descriptive statistical methods to analyse the various proportions, chi-squared
test and analysis of variance to assess the differences in means. Survival curves were plotted using the Kaplan-Meier
method and ‘two-way’ command was used to illustrate the improvement in the follow-up duration with TARGIT-X.
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Chapter 3 Results

even hundred and fourteen patients from the UK were randomised in the TARGIT-A trial. Of these, 107 patients had

died or withdrawn before TARGIT-X started. Therefore, at the start of TARGIT-X, 607 patients were deemed eligible
and all 607 were considered to have been recruited in the study. The patient flow and overview of results is shown in
Figure 2. Site activation details are given in Appendix 1.

The age at the time of consent for TARGIT-X was 11.6 years older {mean 71.95 [95% confidence interval (Cl) 59 to 61]
vs. 60.3 [95% Cl 71 to 73] years; p < 0.0001} than their age at randomisation for TARGIT-A trial. We found that a large
proportion of patients with a diagnosis of medium risk breast cancer are still alive and well (73%) at a median age of
nearly 80 years and are able to send accurate health status information in a formal CRF.

Patient approach, contact, first determination of state of health and consent

Unlike most clinical studies, the process of signing the consent form was done by patients at their home, unsupervised
by the clinical team. At one centre (Winchester), many patients were approached and consented when they came for
their clinic appointments.

o 574/607 (94.5%) of patients: We could determine the state of health, or found a reason for their non-participation.
For 33 patients (5.8% of the total initially eligible), the reason for non-participation could not be determined by the
local clinical team. It is possible that they may have been too unwell or have died.

e 502/607 (82.7%) of patients: We successfully found information from the local clinical team. Seventy-two were not
contactable (12%): 40 had no current address on file, and 32 did not respond to telephone calls or letters sent to the
address on file.

e This group of 502 patients was made up of 2 cohorts of 366 and 136 patients:

O 366/502 (73%), that is 60.3% of the total (366/607) of patients were found to be in good health and
aggregable for participation and returned a signed consent form directly to UCL trials unit and submitted at
least one follow-up CRF between August 2018 and December 2024. Up to four follow-up CRFs were obtained
from participants.

O 136/607 (21.9%) patients were unable to participate for the following reasons:

 Sixty-seven patients died (of these, 33 died before the last TARGIT-A data lock of 2019, and 30 died before
they could be approached for TARGIT-X).

* Thirty-eight were considered too unwell to approach (terminal illness, dementia, etc.) by the local clinical team.

* Twenty-three declined participation in TARGIT-X (DPC + tracking via NHS Digital).

* Two patients withdrew from the TARGIT-A trial after TARGIT-X started.

» Six patients consent forms had been recorded as received but were not subsequently traceable: in fact, the
paper consent forms of 45 patients were lost (assumed to be misfiled within the departmental safe storage)
during the disruption of offices in the COVID-19 pandemic and staff changes. All of these patients were
requested to re-sign their consent form, and 40/45 kindly returned completed. Of these, one patient’s consent
form was received unsigned (only initialised first question).

* Thus, < 5% patients were not willing to participate: 23 declined and 2 withdrew, 25/502.

Rate of participation as per centre

The rate of participation varied with individual sites and was higher if the patients were approached at the time of
their routine face-to-face clinic visit as in Winchester (83%), or a single person tried to contact them by telephone
as in Royal Free Hospital (RFH)/Whittington or Dundee (62% and 64%). However, the low rate at University College
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( 3451 patients in TARGIT-A )

A

( 714 patients in TARGIT-A )

1

107 patients died or withdrew consent
before TARGIT-X was initiated

A 4

( 607 UK patients recruited in TARGIT-X J

WP1:
Direct patient contact

1

33 - reason for participation not
known

A

[ 574 (94.5%) patients’ state of health/reason ]

for non-participation found

40 no current address on file
32 did not respond to telephone/
letter

v

( 502 (82.7%) patients’ status recorded J

m—

(366 (60.3%) patients in good ) (136 (21.9%) patients were
health and provided consent + unable to participate:
DPC CRF
Died 67
Baseline 366 Toolill 38
lyear 262 Declined 23
2 years 148 Withdrew 2
3years 78 Consent lost 5
4 years 5 Consent incomplete 1

______________________________________________________________________________________

WP2:
NHS Digital

N
221 patients from England -
identities sent to NHS Digital
(DARS)

A
[ 221 validated and matched ]

,____________________________________~

FIGURE 2 Patient flow and overview of results. Note: Both the trials of immediate TARGIT-IORT vs. EBRT (n = 2298) and delayed TARGIT-
IORT vs. EBRT (n = 1153) = total 3451 are included in this study. Data from Dundee (Scottish NHS Digital service) could not be retrieved.
WP1, work package 1; WP2, work package 2.

London Hospitals (UCLH) could be attributed to the fact that many more patients from UCLH were too unwell to be
approached, or had died (39/146, 27%) when compared with rest of the UK (63/461, 14%), p < 0.0001. This might
possibly be a reflection of the fact that patients from UCLH who were recruited several years before rest of the
country, so were much older. The details of patient status at the time of first approach from individual centres are
shown in Table 2.
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TABLE 2 Accrual and detailed patient status from individual centres

018 RFH/

001 UCLH 004 Dundee Whittington 024 Winchester 028 Guy’s Total
Total in TARGIT-A 189 270 115 115 22 7142
Not eligible for TARGIT-X 43 44 1 14 2 1072
Initially eligible for 146 226 114 101 20 607
TARGIT-X
Consented 59 (40%) 145 (64%) 68 (60%) 84 (83%) 10 (50%) 366 (60%)
Not eligible (too unwell) 15 (10%) 13 (6%) 6 (5%) 3 (3%) 1(5%) 38 (6%)
Died 24 (16%) 29 (13%) 9 (8%) 3(3%) 2 (10%) 67 (11%)
Not contactable 20 (15%) 19 (8%) 26 (23%) 7 (7%) 0 (0%) 72 (12%)
Declined 4 (3%) 11 (5%) 5(4%) 2 (2%) 1(5%) 23 (4%)
Withdrawn 0 0 0 2 (2%) 0] 2(0.33%)
Lost consent 0 5(2%) 0 0 0 5(0.8%)
Incomplete consent 0 1(0.5%) 0 0 0 1(0.2%)
Unknown 24 (16%) 3 (1%) 0 0 6 (30%) 33(5.4%)

a Includes three patients from St John and St Elizabeth hospital (038 HJE), a private hospital which did not participate because the local Pl
had passed away.

Note

Percentage use 607 as denominator.
Bold values indicate the numbers who were eligible for TARGIT-X.

Overall accrual

Across the whole study, accrual was steady until early 2020 when research activities of hospital site staff were affected
by the pandemic. Accrual picked up again in late 2021, mainly due to the work of a research nurse (JL) in the hospital
site in Dundee, Scotland. NB: 45 of the consent forms initially received from Dundee had to be reconsented in 2024 as
described elsewhere. The accrual from 2018 to 2022 is shown in Figure 3.

Age

Median age at the time of randomisation in TARGIT-A was 63 years [interquartile range (IQR) 55-69] and, if eligible for
TARGIT-X, 73 years (IQR 66-79) and, if participated, 71.7 years (IQR 65-78).

This graph (Figure 4) shows the age distribution of patients who consented for TARGIT-X compared with their ages
when they were randomised in the TARGIT-A trial.

Those who participated were younger (71.95 years, 95% Cl 71.1 to 72.8) compared with those who could not
(74.7 years, 95% Cl 73.5 to 75.9), p = 0.0001 [as many of those could not participate had died or were too unwell
(n=102), 17% of cases].

Follow-up forms received directly from patients

The number of follow-up forms received was high in the first 2 years and declined later on, which is likely to be a
reflection of the duration in the study as well as increasing age and illness in the ageing population as shown in Table 3.
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FIGURE 3 Accrual to TARGIT-X study. X-axis is the timeline and y-axis is the number of patients.

Age distribution at TARGIT-A randomisation and at TARGIT-X

consent
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FIGURE 4 The figures show how the age of patients in this long-term follow-up study is about 10 years older than the age at the time of
their randomisation. X-axis shows the age groups and y-axis shows the number of patients.

Data quality
Out of 1470 forms received in total, we found just one discrepancy in date recorded. The patient signed the consent

form in August 2019, but the accompanying CRF recorded ‘today’s date’ the same date in August, but the year was
recorded as 2017 by the patient. This gives us an error rate of 1/1470 total forms = 0.068%.
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TABLE 3 Number of forms returned for each follow-up year

Site Baseline 1 year 2 years 3years 4 years Total
001 (UCL) 59 48 32 8 147
004 (Dundee) 150 70 1 221
018 (RFH) 67 58 41 18 184
024 (Winchester) 84 77 68 49 5 283
028 (Guy’s) 10 9 6 3 28
Total 370 262 148 78 5 863

Additional follow-up due to TARGIT-X

The TARGIT-X was funded for 7 years. During these 7 years, we achieved an additional 6.1 years of follow-up for those
patients who participated in the study.

Additional years of follow-up due to TARGIT-X (median years) was 6.1 years (IQR 3.4-6.2) for those who consented and
3.2 (IQR 0.45-6.2) overall, as shown in Figure 5.

Knowledge about additional deaths

e Two hundred and three additional deaths were recorded during the course of the study.

e Thirty-seven of these were included in the 137 that were reported in the publication of the 2020-1
TARGIT-A outcomes.

e Forty additional deaths were reported by the site Pls.

e Twenty-six deaths were known only because of DARS. The overall survival is shown in Figure 6.

19 —> 021 —)
@ 0.15
& 01-
8
= Follow-up of TARGIT-A
g 0.1 1 —— Follow-up from TARGIT-X
S
€
g
8 0.05
< 0.05 A
0 A 0
0 5 10 15 20 25 0 5 10 15 20 25
Years Years

FIGURE 5 Additional follow-up provided by TARGIT-X study: left-hand graph shows the additional follow-up in the whole cohort of

UK patients in the TARGIT-A trial, and the right-hand graph for those patients who signed the consent form, showing that there was a
substantial increase in the length of follow-up as indicated by the blue arrows. The x-axis shows the number of years and the y-axis shows
proportion of all patients.
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FIGURE 6 Overall survival and 95% Cls of UK patients in TARGIT-X.

We separately report significantly more lung cancer diagnoses with EBRT compared with TARGIT-IORT, HR 3.3 (95% ClI
1.1 to 10.2), p = 0.0266; 16-year incidence of lung cancer: EBRT: 7.2% vs. TARGIT: 1.8% The increase starts after 9 years of
follow up and at 16 years, the reduction in lung cancer incidence with TARGIT-IORT is 5.4% (95% Cl 0.3% to 10.5%).102-104

In the TARGIT-A trial, patients were randomised at a median age of 63 years, and at 17 years of follow-up, 62% (95% Cl
57 to 67) of patients, which means that for those at a median age of 63 years, more than nearly two-thirds of patients
can expect to survive beyond 80 years of age.

Low cost of gathering long-term follow-up

In terms of cost, a large proportion of the funding was used for administration of the research part of the trial. The
actual cost was approximately 210,000 = 33,000 per year - for 6 years of follow-up of 600 patients, which amounts to
about £57.6 per patient, the annual cost for long-term follow-up of breast cancer patients. We believe this is a good
value for money and a fraction of the cost in a traditional clinical trial.

Summary of linked data obtained from NHS England

Hospital Episode Statistics: admitted patient care

Year Episodes Study IDs
2017 99 49
2018 140 62
2019 135 66
2020 138 52
2021 160 62
2022 176 61
2023 171 66
Total 1019 167
14
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Hospital Episode Statistics: critical care

Year Episodes Study IDs
2017 1 1
2018 8 3
2019 1 1
2020 9 5
2021 2 2
2022 7 6
2023 4 3
Total 32 20

Hospital Episode Statistics: outpatients

Year Episodes Study IDs
2017 1391 196
2018 1602 194
2019 1324 176
2020 952 159
2021 1053 146
2022 1446 140
2023 1552 152
Total 1019 167
Cancer
Year Episodes Study IDs
1983-2024 211 295
Mortality
Year Episodes Study IDs
2020-4 26 26

Analysis of admitted patient care data
Hospital admitted patient care (APC) activity
Finished Consultant Episodes (FCE)

Finished Admission Episodes (FAE)

Finished Admission Episodes by emergency admission (FAEem)
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Year Episodes Study IDs APC max? FCE max® FAE max© FAEem max“
2017 99 49 13 6 6 3
2018 140 62 16 16 8 4
2019 135 66 13 11 5 5
2020 138 52 18 18 8 8
2021 160 62 12 11 11 4
2022 176 61 26 18 15 12
2023 171 66 15 10 9 3
Total 1019 167 52 27 26 14

a Maximum number of APCs per participant per year, and maximum across all 7 years.
b Maximum number of FCEs per participant per year, and maximum across all 7 years.
¢ Maximum number of FAEs per participant per year, and maximum across all 7 years.
d Maximum number of FAEems per participant per year, and maximum across all 7 years.
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Chapter 4 Discussion

Principal findings

We aimed to assess whether use of Direct Patient Contact and NHS Digital data can enable continuing follow-up
clinical trials that need long-term follow-up despite the disruptions caused by the COVID-19 pandemic which erupted
in the midst of the trial (2017-24).

The proportion of patients for whom data could be made available was relatively high. We could ascertain the state of
health or reason for non-participation of 94.5% of eligible patients; 87% of these patients’ status could be determined.
Of these 502 patients, 73% (n = 366, 60.3% of the total) were found to be in good health, were willing to participate
and had a valid signed consent form.

One hundred and thirty-six (22%) patients did not sign a consent for continuing follow-up. In the process of setting up
the trial, we were able to ascertain the reasons for this: the large majority (105/136, 77%) were too unwell or had died
already; 23 declined and 2 withdrew, and in 6 patients, the consent was either incomplete or the physical form could
not be traced.

The TARGIT-X study enabled us to record about 6.1 additional years of follow-up. We could record an additional 103
deaths, the most important outcome in a trial of breast cancer - 63 from work package 1, and 26 from work package 2.
Of these, 30 and 4, respectively, were known at the time of the 2019 TARGIT-A data lock. This is a substantial increase
- more than doubling the number from the 100 deaths that were recorded before TARGIT-X. We separately report
16-year lung cancer incidence of 7.2% with whole breast radiotherapy vs 1.8% with TARGIT-IORT.

We found that, in this cohort of patients (median age at potential participation was 73 years), older patients were less
likely able to participate. Interestingly, there was a larger proportion of patients from UCLH (vs. rest of the country)

that were found to be too unwell or had died before they could be approached, likely to be attributable to their

older age (recruited many years before the rest of the country). We believe that for these older (11 years older than
when randomised) patients, the direct contact method might have been less onerous than going to the clinic for a
follow-up, especially when they are otherwise well. We found that if the disease had relapsed, there was a lower chance
of participation.

We were impressed by the data quality of the follow-up CRFs sent by the patients. The patient made an error (wrong
year recorded - 2017 instead of 2019) in only one case, giving a very low error rate of < 0.1% (1/1470, 0.068%).

We found that using this new approach of Direct Patient Contact, follow-up needs some but not very onerous
engagement from the local clinical team. The funding for the highly intelligent, committed and empathetic senior breast
care nurse (JL) enabled us to get the high level of completion of data from Dundee. The lack of Pls for some duration at
RFH/Whittington, and UCLH reduced the level of completion.

In terms of cost, a large proportion of the funding was used for administration of the research part of the trial. Despite
this, it cost < £60 per patient per year of additional (long-term follow-up). We believe this is good value for money and a
fraction of the cost spent in a traditional clinical trial.

We found that the contribution of the important outcome data from NHS Digital is considerable and increases the
number of important events and lengthens the available follow-up substantially.

Contribution to existing knowledge

We have shown that Direct Patient Contact is an effective method of collecting follow-up information from patients
with breast cancer. We found patients with previously diagnosed breast cancer remain well for lengthy periods of time
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and willing to share their follow-up information. We have recorded a higher number of important events (lung cancer
and deaths) in this cohort of patients. We found with extended follow-up, lung cancer incidence is more than 3 times
higher in those randomised to EBRT compared with TARGIT-IORT.

Strengths and limitations

Strengths

TARGIT-A was the first clinical trial to compare IORT versus conventional whole-breast EBRT. Breast cancer has a long
natural history and excellent prognosis. Therefore, assessments of the long-term benefits and harms of treatments are
crucially important. The strength of our protocol is that we were able to establish direct contact with the patients while
they are alive as well as gathered data from the national registries about their hospital episodes/new diagnoses and
checked if they had died. Another strength is that despite the study management being considerably disrupted due to
the COVID-19 pandemic from March 2020, which erupted in the midst of the study (2017-24), we believe that we
have shown that the approach is an effective means of continuing follow-up in the UK.

Limitations

The initial consent from the patient requires the site Pls to contact the patient, but this is just once. Our approach
relies on having adequate patient contact details, which were available at the treating hospitals and were
confirmed by the patient when they sent us the consent form. Continuing contact from the trial centre requires
research funding, while the usual hospital follow-up would simply have been absorbed within the patients’ routine
care. However, routine follow-up now frequently stops much sooner (< 3 years) rather than the much longer
follow-up carried out previously (10 years). The COVID-19 pandemic limited the number of annual follow-up
cycles that could be undertaken by the clinical trials unit. If consenting for Direct Patient Contact and data
collection from national registries is included in the initial trial set-up, then our approach will enable very long-
term follow-up of clinical trials.

Take-home message

Breast cancer patients can look forward to a long life. In the UK, it is feasible and cost-effective to roll out Direct
Patient Contact as a method of continuing follow-up of patients with long-term health conditions. It leads to substantial
increase in the length of follow-up and number of events, at a low cost. If the bureaucracy of NHS Digital can be
reduced, it can provide additional and important information about deaths and relevant diagnoses (e.g., more than

three times higher incidence of lung cancer with whole breast radiotherapy compared with more focussed targeted
intraoperative radiotherapy).

Challenges faced
We faced the challenge of the COVID-19 pandemic well and ensured continued trial participation.

We found that obtaining data from NHS Digital was extremely difficult and without persistent efforts, well-nigh
impossible. Twenty years ago, obtaining data from ONS only required a phone call and an e-mail, and it was
supplied free of charge.'® During this project, despite starting to work towards it from 2018, they sent us the data
only in 2024. The reasons for this delay were multiple - change in administration, change of name, restructuring,
repeated change of case worker, repeated changes in the regulations, multiple changes in the method of pricing,
leading to a substantial increase in the cost, and of course, the COVID-19 pandemic. As of March 2025, NHS
England has been dissolved, with a promise of reduction in bureaucracy. We hope that future researchers are not
as disappointed as we are. If the bureaucracy of NHS Digital could be reduced, this could then provide additional
and important information about deaths, as well as relevant data about the patient’s health problems, in a much
more accessible and timely manner.
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Public and patient involvement

A patient (Ms Marcelle Bernstein) has been involved from the outset. She has consulted with other patients to gain a
wider perspective. She was involved in study design, monitoring, data interpretation and contributed to the manuscript.

Another patient (Ms Anne Millman) was involved in oversight of the study as an independent member of the Trial
Steering Committee.

Both patients contributed by giving the patients’ perspective in designing the initial letter to the patient requesting their
consent as well as the follow-up CRF.

Equality, diversity and inclusion

All attempts were made to be inclusive. We believe that the results of work package 1-DPC as a means of continuing
follow-up of patients are generalisable internationally. The key element is the rapport between the local clinical team
and the patient. Once that is present, and with the usual concern of all patients with long-term health conditions for
continuing monitoring, especially when they have participated in a randomised clinical trial, our approach is a recipe for
excellent response rates from patients to supply the trials unit with annual single-page health status CRF.

Implications for decision-makers

Clinical scientists and funding bodies should recognise that using Direct Patient Contact (DPC) is a highly cost-effective
approach to follow-up patients in clinical trials. Provision should be made during set-up of clinical trials, and the
mechanisms of DPC should be set up at the outset during the consent process. The process can be much easier today
than 10 years ago, as the access to electronic systems is much more widespread.

Policy-makers should recognise the difficulties and the high cost of engaging with NHS Digital. NHS Digital has a
treasure of data, which should be more easily available to scientists, researchers and general public to whom it actually
belongs. The many obstacles currently in place, despite excellent ground staff, should be removed.
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RESEARCH RECOMMENDATIONS AND FUTURE DIRECTIONS

Chapter 5 Research recommendations and future
directions

1. Study of using electronic secure systems for Direct Patient Contact from the outset of a clinical trial to collect both
the trial-specific outcome measures as well as patient-reported outcomes for quality of life.

2. Investigate the organisational and systemic bottlenecks in NHS Digital services with a view to reducing bureaucra-
cy and cost.

3. Investigate why results of large, international, well-conducted randomised trials (e.g. TARGIT-A), that have been
shown to be beneficial to patients and cost-effective to the health system, are not widely adopted in the UK%¢,
while they are included in almost every other country’s clinical practice guideline and get widely adopted world-
wide. Is this personal prejudice or professional or economical conflicts of interest? Or does it demand potential
improvements in NICE processes?

20

NIHR Journals Library www.journalslibrary.nihr.ac.uk



DOI: 10.3310/GJJv2820 Health Technology Assessment 2026 Vol. 30 No. 29

Chapter 6 Conclusions

Pat'ients diagnosed with breast cancer during the last two decades can now look forward to a lengthy survival. They
appreciate being monitored and mostly respond very positively to requests for collection their health status data.
We found that they report their personal data accurately. In the UK, it is both feasible and cost-effective to roll out DPC
as a method of continuing follow-up of patients with long-term health conditions. Such an approach leads to substantial
increase in the length of follow-up and number of relevant events (e.g. greatly reduced incidence of lung cancer with
targeted intraoperative radiotherapy compared with whole breast radiotherapy), at a low cost. Our new approach could
be adopted as an efficient method of obtaining long-term follow-up data from patients in randomised clinical trials.
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APPENDIX 1

Appendix 1

Site activations

Site 001 - UCLH (n = 146), PI: GP, MF.

20 December 2018 - Site opened.

17 January 2019 - First patient recruited.

New site Pl received trial handover and started in April 2021.
Site 004 - Dundee (n = 226) PI: JL.

6 May 2021 - Site opened.

6 September 2021 - First patient recruited.

Site 018 - Royal Free Hospital (n = 114) PI: SN.

18 October 2018 - Site opened.

22 February 2019 - First patient recruited.

Site 024 - Winchester Hospital (n = 101) PI: SL.

4 September 2018 - Site opened.

17 October 2018 - First patient recruited.

Site 028 - Guy's Hospital (n = 20) Pl: MD and AM.

6 March 2019 - Site opened.

23 April 2019 - First patient recruited.

New site Pl received trial handover and started in May 2021.
Site 041 - Whittington Hospital (n = 29) - PI: JV and MF.
1 August 2018 - Site opened.

16 August 2018 - First patient recruited.

New site Pl received trial handover and started in June 2021.
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