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ARTICLE INFO ABSTRACT

The English National Cancer Registration and Analysis Service (NCRAS) holds several datasets which provide
detailed information on the cancer patient pathway. Ascertainment, data quality and completeness issues persist.
However, there are still critical research questions that can be addressed using these data, which will help
improve outcomes for patients. Registry data will help us understand whether the outcomes seen in highly
selected patients in randomised controlled trials are realised at a national scale. These data can also help us
monitor adverse events and toxicity profiles of drugs, helping clinicians make better prescribing decisions, as
well as provide long term follow up for patients beyond the timescales of a trial. In instances where there is
strong evidence for the efficacy of a treatment, such as the use of hormonal therapy in oestrogen positive breast
cancers, observational data can help monitor and support adherence to these therapies. Finally, the wide var-
iation in care provided to patients, including evidence of inequalities linked to socio-economic status is a public
health concern. This can be quantified through population level observational data to facilitate measures to
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improve care.

1. Introduction

In the past, cancer registries held population-level observational
data on the main events occurring during the care and follow-up of
patients with cancer. Information on whether a patient received sur-
gery, chemotherapy or radiotherapy may have been available, but the
specifics of what surgical procedure was performed on the patient, drug
regimens and their timing, as well as the dose and fractionation of
radiotherapy treatments was not routinely collected. There are now a
number of rich data sources curated by the National Cancer
Registration and Analysis Service (NCRAS) at Public Health England
(PHE) which include these data. In addition to cancer registration,
NCRAS routinely collates information on the patient pathway prior to,
and following diagnosis. Since 2009, the National Radiotherapy Dataset
(RTDS) has been collecting detailed information on radiotherapy tar-
gets, dose and fractionation. Similarly, since 2012 the Systemic Anti-
Cancer Therapy [1] database has captured data on chemotherapy and
other systemic therapies. Electronic case notes, results reporting and
prescribing at hospital trust level have facilitated easier data capture
and together, these databases now provide a detailed picture of patient
demographics, imaging activity, cancer stage, pathology, treatment and
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outcomes for cancer patients in England. Table 1 provides an overview
of the databases available through the Office for Data Release (ODR) at
PHE.

Data completeness and quality have improved markedly in recent
years, although in some circumstances these remain a challenge (see
ODR website for links to information on quality and completeness for
each of the databases [2]). Moreover, blood tests results and details of
supportive medications such as analgesics and antibiotics are largely
unavailable.

Despite these limitations, the datasets available through NCRAS
provide opportunities to study serious treatment-related toxicity and
mortality in routine clinical care. Critically, as a source of real-world
data and continuous patient follow-up they can complement the evi-
dence provided by randomised controlled trials (RCTs), support the
translation of evidence into practice and by highlighting unwarranted
treatment variation, help to ensure equitable access to optimal care. We
discuss the opportunities provided by these datasets with a focus on the
management of early breast cancer.
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Table 1
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The following datasets can be made available through the Office for Data Release at Public Health England. Those denoted with an asterisk are collected and curated
by NHS Digital, but can be linked to the other datasets via the patient’s NHS number, and made available through ODR at PHE. Further details including data
dictionaries and field definitions are available at https://www.gov.uk/government/publications/accessing-public-health-england-data/about-the-phe-odr-and-

accessing-data.

Datasets made available through the Office for Data Release at Public Health England

Dataset Dates covered by data

Data available

Cancer Registry Data
Patient, Tumour and Treatment Tables

Systemic Anti-Cancer Therapy Dataset

National Radiotherapy Database

Cancer Patient Experience Survey

Patients diagnosed 1 January 1985 - 31 December 2016

Patients diagnosed 1 April 2012 - 31 December 2016

Patients diagnosed 1 April 2009 - 31 March 2016

Wave 1: Patients discharged 01/01/2010 - 31/03/2010
Wave 2: Patients discharged 01/09/2011 - 30/11/2011
Wave 3: Patients discharged 01,/09/2012 — 30/09/2012
Wave 4: Patients discharged 01/09/2013 - 30/11/2013

Contains patient, tumour, and treatment level information from
the National Cancer Registry. The cancer registry provides
information on patient demographics, tumour diagnosis,
morphology, event dates, patient geography, treatment types
and treatment providers.

Contains information on clinical management on patients
receiving cancer systemic anti-cancer therapy (chemotherapy,
immunotherapy, targeted treatments etc) in or funded by the
NHS in England.

Contains treatment information on every NHS funded patient
receiving Teletherapy, or Brachytherapy given using
automated remote afterloading machines or any Brachytherapy
given for treatment of malignant disease.

The survey aims to collect information from patients about
their cancer journey from their initial GP visit prior to
diagnosis, through diagnosis and treatment and to the ongoing
management of their cancer.

Wave 5: Patients discharged 01/04/2015 - 30/06/2015

Hospital Episode Statistics*
Admitted care, outpatient and A&E

Diagnostic Imaging Dataset*

National Cancer Waiting times monitoring
Dataset

Quality of life of Cancer survivors in England
(breast, colorectal and prostate cancer and
non-Hodgkin’s lymphoma)

in 2012

Route to diagnosis

The National Cancer Diagnosis Audit (NCDA)
January 2014

Patients diagnosed from 1 January 1985 - 31 December 2016

Patients diagnosed from 1 April 2006 - 31 March 2013
Patients diagnosed from 1 January 2009 - 31 December 2014

Questionnaire respondents in 2011 and sequentially sampled

Patients diagnosed from 1 January 2006 - 31 December 2015

Subset of patients diagnosed from 1 January 2014 - 31

Contains information on all hospital inpatient, outpatient, and
hospital A&E admissions in NHS hospital in England. HES data
will only be supplied as linked data to cancer registration data.
HES contains details on patient demographics, admission and
discharge date and times, inpatient episode duration,
outpatient appointments, diagnosis, clinical coding, geography,
treatment provider and GP practice.

Contains detailed information about diagnostic imaging tests
carries out on NHS patients.

Contains management and monitoring information of various
defined cancer waiting times

The survey measured overall quality of life of representative
samples of cancer survivors with four different tumour types
(breast, colorectal and prostate cancer and non-Hodgkin’s
lymphoma (NHL)) and at four different time points after
diagnosis (approximately one, two, three or five years).
Cancer registration data are combined with Administrative
Hospital Episode Statistics data, Cancer Waiting Times data and
data from the cancer screening programmes. Using these
datasets cancers registered in England diagnosed in 2006 to
2015 are categorised into one of eight Routes to Diagnosis.
Contains primary care diagnostic pathway information from
patients diagnosed with malignant cancer in 2014

2. Observational data as an external validation of RCTs

Robust clinical practice and decision making must be driven by the
best evidence, and depending on the question being addressed, different
research methodologies are used [3]. RCTs have often been described as
the ‘gold standard’ in terms of comparative effectiveness research
(CER). Randomisation and a well-designed and executed trial protocol
can ensure high internal validity, and therefore a corresponding con-
fidence of the causal impact (or lack thereof) of the intervention stu-
died. Due to confounding factors, CER based on observational data is
seldom robust [4]. However, this does not mean that observational data
is redundant for the purposes of evidence based medicine. Observa-
tional data can have an important role in complementing the evidence
generated by RCTs, and helping to address some of the significant
limitations of RCTs.

Despite efforts to promote clinical trials, the numbers of patients
treated in trials remain small at 5-10% of the total patient population
[5]. Extrapolating the beneficial effect of evidence-based treatment
from RCTs to the general population is compromised; trial patients are
typically younger, of better performance status with fewer comorbitides
requiring fewer concomitant medications [6,7].

Effect sizes reported in RCTs are also getting smaller [8,9]. As a

consequence, RCTs have needed to become larger and correspondingly
more costly. Nevertheless, small treatment effects determined by the
accumulation of large-scale randomized evidence, collated in the main,
by the Early Breast Cancer Trialists’ Collaborative Group (EBCTCG), has
shaped the management of early breast cancer.

Radiotherapy and SACT given in routine care may differ in many
ways compared to that provided in RCTs [10-12]. SACT and RTDS
databases are now better at recording patient-level treatment and, as
the majority of NCRAS databases have population coverage, the risks of
referral and selection biases are reduced. Scrutiny of these databases
will be essential in ensuring that practice in routine care is comparable
to that of RCTs, and that the corresponding benefits are being realised
by patients. The possibility of using registries as an infrastructure to
support cost-effective RCTs which have greater external validity has
been highlighted as having the potential to generate better evidence
more rapidly [13].

3. Monitoring adverse events

Patients participating in trials are more intensely monitored than
those in routine care. As such, there is concern that the complications of
treatments outside clinical trials are under-estimated [14,15].
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Understanding the therapeutic index of chemotherapy is particu-
larly critical, given the associated risks and toxicities of this treatment.
Observational data is key for monitoring side-effect profiles of che-
motherapy in the population.

An NCRAS study has shown the potential for this type of analysis.
Until recently, population level monitoring of deaths within a short
period following treatment was not possible. The SACT database was
used to study mortality within 30 days of SACT in patients with breast
and lung cancer [16]. Reassuringly, early mortality for breast cancer
patients treated with curative intent was 0.3%, and as such, similar to
that reported in clinical trials. Importantly however, it was demon-
strated that the risk of early mortality increased with age, which pro-
vides clinicians with additional information to consider [16]. This work
has been followed up by making a 30 day mortality workbook available
to trusts for 6 cancer sites, which allows trusts to investigate their
outcomes further [1]. Trusts can also request the NHS number of af-
fected patients treated at their trust via the SACT helpdesk. This in-
formation is designed to support mortality and morbidity meetings in
oncology and provide an early indication of differential toxicity be-
tween RCTs and routine care.

Observational data has also been used to identify harms which occur
several years following treatment [17,18]. Long term monitoring of
patients and the detection of rare treatment-related adverse events,
beyond trial completion, is generally beyond the scope of RCTs. Linkage
to Hospital Episode Statistics (HES) can be used to monitor serious or
infective adverse events requiring hospital treatment.

4. Treatment adherence

For oestrogen receptor positive (ER+) early breast cancer, RCTs
have been used to demonstrate the substantial benefits of endocrine
therapy [19]. A longer duration of treatment is beneficial in some po-
pulations, which underlines the likely importance of adherence [20].
Several observational studies have reported higher breast cancer mor-
tality in non-adherent patients. However, for reasons including toxicity
or cost, adhering to an endocrine therapy regimen is not straightfor-
ward for patients [21-24].

Routinely collected population-level data can be used to identify
poor adherence and early discontinuation. The Primary Care
Prescriptions Dataset has shown promise for studying patterns of en-
docrine therapy prescribing [25,26]. Linkage to wider PHE datasets
could illuminate which patient and tumour characteristics are most
predictive of non-adherence, and allow additional support to be made
available to help these patients adhere to their prescribed treatment.
Furthermore, the exploration of this effect may help to further predict
and explain differences between RCTs and real world outcomes.

5. Treatment variation

National audits of the management of symptomatic and screen-de-
tected early breast cancer or ductal carcinoma in situ (DCIS) have re-
peatedly revealed wide variations in systemic adjuvant therapy and
radiotherapy that cannot simply be explained by case mix [27,28]. This
variation persists despite, in many cases, robust evidence of treatment
efficacy from RCTs.

NCRAS data has been used to provide information on patients’
treatment (SACT, radiotherapy and surgery), split by cancer site, year,
stage, age, sex, economic deprivation quintile, ethnicity and co-
morbidities. Wide variability in care has been identified, and reduced
access to accepted treatments is linked to poorer outcomes [29]. Given
the ease of availability of authoritative national and international
treatment guidelines, such variability represents a public health con-
cern and addressing this is a priority. Observational datasets can help to
assess this variation, understand the contributory factors and the po-
tential impact on outcomes. Routine data can be used to identify
priority areas to focus efforts to drive practice change.
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Many new therapies are also becoming available and treatment al-
gorithms change quickly. Routine data can be used to study con-
temporary care and act as a stimulus to promote equitable access to
optimal treatments following approval. A meta-analysis conducted by
EBCTCG established that bisphosphonates in early breast cancer reduce
the risk of bone metastases and breast cancer mortality by around 18%.
It is now 3 years since this definitive publication and despite the
availability of treatment guidelines to support the use of bispho-
sphonates in routine care, these simple and inexpensive drugs are still
not routinely used in the UK [30]. RCTs are of no value if the evidence
they generate is ignored.

In addition, Vas-Luis et al have shown that the transitions between
the classes of chemotherapy treatment providing improvements in care
in routine clinical use have lagged many years behind the availability of
robust results from RCTs [31]. Many lives could have been saved if
clinical implementation had occurred more quickly. Routine data could
be used to monitor rates and completeness of implementation, and act
as a catalyst for policy change that leads to equitable access.

6. Conclusions

The cancer datasets available through the ODR at PHE represent an
inclusive, rich data source encompassing socio-demographics, co-
morbidities, diagnosis, staging, treatment and outcomes. There are
multiple opportunities to use these data to improve care and outcomes
for patients with breast cancer and also other malignancies. Data
completeness and quality are steadily improving. Consideration should
be given to how beneficial changes to practice can be effected when
designing observational studies using these datasets, which can help
address treatment variation, understand the rate of implementation of
treatment advances and the translation of therapeutic indices from
RCTs into routine care.
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