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Abstract

Since 2014, the National Lung Cancer Audit (NLCA) has been evaluating the performance of the UK NHS lung cancer services against established standards of
care. Prior to the onset of the COVID-19 pandemic, the NLCA’s annual reports revealed a steady stream of improvements in early diagnosis, access to surgery,
treatment with anti-cancer therapies, input from specialist nursing and survival for patients with lung cancer in the NHS. In January 2022, the NLCA reported on
the negative impact COVID-19 has had on all aspects of the lung cancer diagnosis and treatment pathway within the NHS. This article details the fundamental
changes made to the NLCA data collection and analysis process during the COVID-19 pandemic and details the negative impact COVID-19 had on NHS lung
cancer patient outcomes during 2020.
Crown Copyright � 2022 Published by Elsevier Ltd on behalf of The Royal College of Radiologists. All rights reserved.
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Introduction

Lung cancer is the second most common type of cancer
in the UK, after breast cancer, with over 44 500 new cases
diagnosed each year, and is the most common cause of
cancer-related death [1]. In 2018, the UK ranked sixth
among the 31 European countries studied for the incidence
of lung cancer, with 79 in every 100 000 people being
diagnosed with the condition [2]. The UK’s incidence rate
for this cancer type was higher than the European average
of 71 cases per 100 000 people and the UK ranked the 12th
highest among the 31 European countries studied for the
age-standardised mortality of lung cancer, with 57 in every
100 000 people dying from the condition in 2018 [2]. The
UK’s mortality rate for this cancer type was lower than the
European average of 58 per 100 000 people [2].

The National Lung Cancer Audit (NLCA) was established
in 2004 in response to the findings that outcomes for lung
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cancer patients in the UK lagged those in otherWesternised
countries and varied considerably between organisations in
the UK. The NLCA is a national clinical audit commissioned
by the Healthcare Quality Improvement Partnership on
behalf of NHS England in response to the need for better
information about the quality of services and care provided
to individuals with lung cancer in England and Wales [3].
The NLCA is part of the National Clinical Audit and Patient
Outcomes Programme, which also includes additional
cancer audits focusing on breast, bowel, oesophagogastric
and prostate cancer. The NLCA works with the National
Cancer Registry in England and the Wales Cancer Network
to acquire datasets on lung cancer patients, which allows it
to report on how well people with lung cancer are being
diagnosed and treated in hospitals across England and
Wales.

The NLCA evaluates the performance of NHS lung cancer
services against established standards of care and encour-
ages NHS hospitals with unwarranted levels of variation in
areas of clinical practice or patient outcomes to examine
their lung cancer service and formulate action plans to
improve their clinical performance. The NLCA indicators
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and associated targets, which are detailed in Table 1, have
been developed over the last 15 years and form a consensus
across the NLCA team and its clinical advisory group and
board members that all NHS hospitals and health boards
delivering lung cancer services should be achieving.

Since its inception, the NLCA has been at the vanguard of
cancer audit and has driven quality improvement for lung
cancer patients across England andWales. In particular, the
NLCA has helped to drive up lung cancer surgical resection
rates and, in turn, the number of thoracic surgeons within
the NHS [4e6]. Through the course of its annual publica-
tions, it has documented a sustained improvement in sur-
vival rates after surgery and a national transition to
minimal access surgery as the predominant approach used
[4]. The NLCA has impacted at local, regional and national
levels, helping to inform national and international
guidelines. As a result, standards and outcomes for patients
with lung cancer have improved year on year [4,5,7e9].
This has been achieved by disseminating to hospitals and
their clinical teams the findings of the audit that highlight
the areas of good clinical practice and areas that should be
improved. In recent years, the NLCA has used a robust
outlier process, which has helped to further drive quality
improvement [10]. Hospital trusts that are identified to be
outliers are contacted and invited to review their data ac-
curacy and provide an action plan to improve the metric for
which they have been identified as outliers. Although this
could be challenging, it has been a positive experience for
several trusts and provided leverage to gain additional re-
sources within organisations to help improve lung cancer
care. The results of the NLCA are also made easily available
to the public, patients and their carers for scrutiny and
reflection and the NLCA has previously published a report
specifically tailored to patients and carers [9,11]. The NLCA
has also published spotlight audits on curative-intent
treatment rates for stage IeIIIa non-small cell lung cancer
(NSCLC), molecular testing rates in advanced lung cancer,
management of mesothelioma and lung cancer service
Table 1
Performance status (PS), Non-small-cell lung cancer (NSCLC), Small-ce

Key indicators

Number of patients
Proportion of patients with stage IV disease
Proportion of patients with PS 0e1
Proportion of patients with pathological confirmation of
lung cancer for stage I/II and PS 0e1
Proportion of patients with NSCLC undergoing surgery
Proportion of patients with SCLC receiving chemotherapy
Curative treatment rate in patients with stage I/II and PS 0e1
Proportion of patients with NSCLC stage IIIBeIV and PS 0e1 who
received systemic anti-cancer therapy
Proportion of patients seen by lung CNS
Diagnosis via emergency presentation
Median time from diagnosis to treatment
Median survival

CNS, cancer nurse specialist; NLCA, National Lung Cancer Audit; NSCLC
Cancer Registration Dataset; SCLC, small cell lung cancer.
organisational reports for NHS lung cancer services in
England and Wales [8,12e14].
Methods

The audit began collecting data nationally in 2005, and
since then has become an exemplar among national cancer
audits. The original lung cancer audit dataset (LUCADA), as
part of a standalone system of data collection, was reliant
upon clinicians and multidisciplinary team co-ordinators
submitting data for analysis. However, since 2014, the
NLCA has only used pre-existing information from routine
hospital administrative datasets on the diagnosis, man-
agement and treatment of every patient newly diagnosed
with lung cancer available from the National Cancer
Registration and Analysis Service (NCRAS) in England and
the Wales Cancer Network. The advantage of this approach
is that it minimises the burden of data collection on
multidisciplinary teams. This includes the Cancer Outcomes
and Services Dataset (COSD), which specifies the data items
that need to be submitted to NCRAS on a monthly basis via
multidisciplinary team electronic data collection systems
linked to other national datasets to provide extra informa-
tion including ‘gold standard’ cancer registry data (whereby
NCRAS processes and collates patient data from a range of
national data feeds across all NHS providers), Hospital
Episode Statistics data, the Office for National Statistics
dataset, the national Radiotherapy Dataset and the Systemic
Anti-Cancer Dataset.

More recently, the impact of the COVID-19 pandemic has
resulted in significant delays to the availability of ‘gold
standard’ cancer registry data. However, for the most recent
NLCA Annual Report, NCRAS provided data from the Rapid
Cancer Registration Dataset (RCRD), which is sourced
mainly from COSD but contains proxy tumour registrations,
as the ‘gold standard’ cancer registry data were unavailable.
The use of the RCRD represents a new phase in the evolu-
tion of the NLCA. This dataset is provided more quickly than
ll lung cancer (SCLC), Systemic anticancer therapy (SACT).

NLCA benchmark figures 2019 RCRD 2020 RCRD

N/A 33 ,091 31 ,371
N/A 43% 44%
N/A 52% 47%

�90% 84% 77%
>17% 20% 15%
>70% 69% 66%
>80% 81% 73%

>65% 54% 55%
>90% 80% 75%
N/A 31% 35%
N/A 28 days 27 days
N/A 316 days 306 days

, non-small cell lung cancer; PS, performance status; RCRD, Rapid



Fig 2. Rapid Cancer Registration Dataset (RCRD). COSD, Cancer Out-
comes and Services Dataset; CWT, cancer waiting times; HES, Hos-
pital Episode Statistics; RTDS, Radiotherapy Dataset; SACT, System
Anti-cancer Therapy Dataset.
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has been possible in the past, although the speed of pro-
duction and the pandemic has meant that several of the
standard data items are unavailable or too incomplete for
use. Importantly, registrations of lung cancer only occur
from the COSD dataset and patients with entries only in the
Systemic Anti-Cancer Dataset, Hospital Episode Statistics,
the national Radiotherapy Dataset or death certificate-only
routes are not included. However, this rapid data source has
enabled the NCLA team to provide amore rapid view of lung
cancer care in 2019 and 2020 than has been previously
possible. Figures 1 and 2 show the different data sources
used in the pre-COVID-19 pandemic NLCA dataset and the
new RCRD dataset.

InAugust 2020, theNLCApublished its 15th annual report
covering key performance indicator results for lung cancer
services and patient outcomes for patients diagnosed during
2018prior to theonsetof theCOVID-19pandemic. The report
revealed a steady streamof improvements in earlydiagnosis,
access to surgery, treatment with anti-cancer therapies,
input from specialist nursing and survival for patients with
stage III NSCLC [7]. The 15th annual report though continued
to highlight inequalities across NHS hospitals and made
recommendations around key areas that could be improved
further. Unfortunately, before these improvements could be
implemented, the COVID-19 pandemic struck, which has
caused significant disruption to healthcare services and de-
livery globally. Because of the COVID-19 pandemic, lung
cancer services in England andWales have been affected, as
shown in the results of the latest NLCA report published in
January 2022 [5].

For the 2022 annual report, which covers both 2019 and
2020, only the RCRD was available for England (Figure 2).
Fig 1. Gold standard National Lung Cancer Audit (NLCA) dataset.
COSD, Cancer Outcomes and Services Dataset; CWT, cancer waiting
times; DIDS, Diagnostic Imaging Dataset; HES, Hospital Episode Sta-
tistics; RTDS, Radiotherapy Dataset; SACT, System Anti-cancer Ther-
apy Dataset.
Therefore, it was decided that the report would initially
compare this RCRD of 2019 patients with the usual quality-
assured NLCA dataset from 2018. Assuming that the inci-
dence of lung cancer was unchanged between 2018 and
2019, the analysis revealed that the 2019 RCRD seems to
have not included about 4300 patients previously identified
by Public Health England’s full registration process. Another
significant issue the NLCA team faced was that ‘trust first
seen’ was not available for the RCRD and it was therefore
not possible to run the trust allocation algorithm used in
previous years. Therefore, a decisionwas taken by the NLCA
team to only provide data at alliance level and consequently
it was not possible to conduct and publish an outlier process
within the 2022 NLCA report. An analysis of data
completeness revealed significant variation across alliances
and could reflect a further impact of the COVID-19
pandemic on the ability to collect and enter patient data
in an efficient and timely manner.

A huge advantage of the new RCRD process is that the
data are available for extraction 4 months after diagnosis.
For the 2022 NLCA report, data for the 2020 cohort were
provided in June 2021, prior to analysis in July 2021. This is a
significant improvement on past NLCA reports, where there
was typically an 18-month period between diagnosis and
data availability for analysis. When combined with the
report review process within funder organisations, this has
meant that prior reports were not available to the clinical
community for at least 2 years after diagnosis, limiting their
impact on quality improvement. If the RCRD continues to be
used for future audit cycles, it is hoped that upcoming
annual reports will be available a maximum of 1 year after
the last diagnosis and that regularly updated dashboards
are available for local quality improvement initiatives.
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Results

Despite the caveats of the RCRD, the results from 2019
and 2020 make for concerning reading. Many of the pre-
dictions of the impact of COVID-19 have come to pass and
perhaps the outcomes are worse than expected [15,16]. In
England in 2019, the incidence of lung cancer recorded in
the RCRD was 83% of that recorded in the 2018 full regis-
tration dataset. The RCRD did not capture about 4300 pa-
tients per year with a poorer prognosis and, as a result,
patients in 2019would seem to have a better prognosis than
those included in previous years. Therefore, the 1-year
survival of 46% for patients diagnosed in 2019 (compared
with 39% in 2018) may not be an accurate representation of
all patients and shows that the RCRD is biased to those
patients with better survival.

The 2022 NLCA report showed a significant drop in
curative treatment rate for stage I/II, performance status
0e1 NSCLC patients, from 81% in 2019 to 73% in 2020, with
surgical resection rates in 2020 like those 10 years ago. Both
the 2019 and 2020 data demonstrate that about 40e50% of
stage IIIA patients with performance status 0e2 and
potentially ‘curable’ stage III NSCLC are still either receiving
no active treatment or palliative-intent chemotherapy with
or without palliative radiotherapy. These treatment rates
probably significantly contributed to the low median sur-
vival for stage III NSCLC patients in England at 12 months in
2019.

In 2017, the NLCA set an audit standard of systemic anti-
cancer therapy for 65% of patients with advanced NSCLC
(stages IIIB, IIIC and IV) and a good performance status
(0e1). Overall, 54% of patients in 2019 and 55% in 2020 with
good performance status and advanced NSCLC received
systemic anti-cancer therapy. This seems to represent a
substantial fall from the 2018 result of 65% and reveals that
the audit standard of 65% was not met during both these
analysis periods.

Table 1 highlights the clinical impact that COVID-19 has
had on key lung cancer metrics. In addition to the reduction
in the number of lung cancer diagnoses, there is a stage shift
to patients with more advanced disease and more patients
diagnosed via the emergency route, both of which are
associatedwith poorer outcomes. Performance status is also
known to be a powerful predictor of prognosis and fewer
patients had a performance status of 0e1 in 2020 (47% in
2020 versus 52% in 2019). As expected, there was a signif-
icant drop in pathological diagnosis rates in 2020 and the
proportion of patients assessed by a nurse specialist,
reflecting clinician redeployment and less diagnostic ca-
pacity in 2020. These factors, plus the loss of critical care
and surgical inpatient bed capacity through acute COVID-19
admissions, have led to a 10% drop off in surgical resection
rates in eligible patients, which prior to 2020 had been
increasing and takes us back to a surgical resection rate
from 10 years ago. The curative-intent treatment rate in
patients with early-stage disease and good performance
was significantly reduced from 81% in 2019 to 73% in 2020.
This is explained by the fall in surgical resection rates,
which has only partly been compensated for by an increase
in radical radiotherapy, including stereotactic ablative body
radiotherapy. An analysis of the impact COVID-19 had on
diagnostic and treatment pathways for patients undergoing
lung radiotherapy has been conducted through the COVID-
RT Lung cohort study [17]. This study analysed changes in
lung cancer management and outcomes, with a specific
focus on patients undergoing radical radiotherapy treat-
ment. During the first wave of the COVID-19 pandemic,
consensus guidelines based on current literature and
practice were published in the UK offering guidance on how
to safely reduce the number of fractions (and therefore
hospital visits) when delivering curative-intent radio-
therapy in patients with lung cancer [18]. The COVID-RT
Lung study found that 12% of patients referred for radical
radiotherapy had their diagnostic investigations altered and
a third of patients had a change to standards of care treat-
ment [17]. In respect to systemic therapies, the proportion
of eligible patients receiving systemic anti-cancer therapy
was also lower in 2020.

The number of patients available for survival analysis
in the 2020 dataset was 23 719 as the data cut-off was
in October. The median survival of the analysed pa-
tients was 306 days (versus 316 for the 2019 cohort)
and the 1-year survival was 44.3% (versus 46% for the
2019 cohort).

When interpreting these data, it must be borne in mind
that the source of the data is the RCRD, and that the analysis
is based upon 23 719 patients out of 31371 in the dataset for
whom 1 year follow-up was available. This dataset has the
advantage of being available quickly after a patient is
registered with a lung cancer diagnosis but has the disad-
vantage that many cases are missing. Many of the missing
patients are those with advanced stage disease and worse
prognosis. Therefore, although the 2019 and 2020 datasets
appear to have similar survival, the 2020 dataset does not
include missing patients with a poorer prognosis. If we
assume that 4300 patients missing from the RCRD are
distributed evenly throughout the year and that they also
did not survive for 1 year, then the 1-year survival of pa-
tients in 2020 can be estimated to be 39%. A similar analysis
for the 2019 data gives a 1-year survival of 40.7%. This
suggests a drop in 1-year survival for the 2020 cohort
compared with 2019, reversing the trend of improved sur-
vival seen in previous years.

During 2020, some lung cancer patients may have died
with or because of COVID-19. This may explain the reduced
incidence in 2020. In addition, routes to diagnosing early-
stage lung cancer, e.g. on computed tomography scans
carried out for other reasons or early detection initiatives,
were interrupted in 2020. The NLCA report has also shown
that compared with 2019, lung cancer patients diagnosed in
England in 2020 had worse performance status, were more
likely to be diagnosed via emergency presentation and less
likely to have a pathological diagnosis. Curative treatment
rates fell from 81% in 2019 to 73% in 2020, with a drop in
surgical resection rate from 20% to 15%. These factors may
contribute to worse survival in 2020.
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Discussion

We can see from these results in key performance in-
dicators that previous progress in lung cancer care has
been reversed by the COVID-19 pandemic. The NLCA team
support an urgent action plan for lung cancer to harness
support and resources to rectify these adverse effects on
lung cancer patients. The recovery will include continued
expansion of the lung health check programme and
implementing nationwide lung cancer screening, sup-
porting lung cancer awareness and early diagnosis, rapid
diagnosis, and treatment, guaranteeing adequate work-
force, prioritising lung cancer research, allocation of suf-
ficient in-patient capacity to allow elective surgical
recovery, and ensuring that rapid high-quality data are
available for organisations to implement improvement
initiatives and identify pathway problems. It is also worth
remembering that healthcare accounts for only a propor-
tion of the variation in overall survival and that addressing
social determinants of health will also have a significant
impact.

Despite the pandemic, important areas for quality
improvement can be identified. One key area is data
completeness. The RCRD offers a more rapid method for
data reporting, but if it is to be used routinely then case
ascertainment and data completeness should be improved.
Data completeness in 2020 for performance status and
stage at alliance level ranged from 58% to 91%. Another
notable finding within the 2022 NLCA report was that five
of 21 cancer alliances were able to maintain treatment with
curative-intent rates above 80% during the COVID-19
pandemic. The NLCA contacted clinical leads within orga-
nisations with high levels of data completeness and high
curative treatment rates to gain insight on how this was
achieved. The NLCA will provide these insights to alliances
who have struggled to achieve this.

Finally, there must be an urgent refocus on early diag-
nosis. To achieve this, further implementation of lung
cancer screening is required, and complementary work
must be carried out at alliance and commissioner, as well
as trust, level to promote early presentation of lung cancer
patients. The NLCA can be central to supporting lung
cancer services by its benchmarking of lung cancer services
to national standards and by stimulating local quality
improvement. The NLCA team has also set out improve-
ment goals that it plans to implement during the next 5-
year contract period:

� Increasing the proportion of patients who receive
treatment with curative intent. This will reflect two
NICE 2019 Quality Standards: increasing the pro-
portion of patients encouraged to seek medical
advice if experiencing symptoms (statement 1) and
ensuring that patients suitable for curative treatment
have their stage and lung function established
(statement 4 þ 5) [19,20].

� Increasing the proportion of patients who are
assessed by a lung cancer nurse specialist e NICE
2019 Quality Standard (statement 3) [19,20].
� Reducing the number of patients diagnosed after an
emergency presentation. These patients usually have
advanced stage and poor prognosis. This goal will
form part of the NLCA reporting of routes to diagnosis
and will be reported to primary care and cancer al-
liances to complement the work of the NHS Eng-
land’s Lung Health Checks initiative, part of the NHS
Long Term Plan to improve early diagnosis and sur-
vival for those diagnosed with cancer [21].

� Improving compliance with the National Optimal
Lung Cancer Pathway, which sets tight timeframes
for each stage of the care pathway, ideally enabling
treatment for patients to start within 49 days of lung
cancer being suspected [22].

� Reducing variation in quality and improving timeli-
ness for patients undergoing predictive molecular
marker analysis e NICE 2019 Quality Standard
(statement 6) [19,20].

These goals have been developed in consultation
with the patient and professional representatives
within the clinical reference group, which includes
representation from Lung Cancer Nursing UK and the
Roy Castle Lung Cancer Foundation. The NLCA believes
that involvement of the members of the standalone
NLCA Patient and Carer Panel, which it plans to
establish, will be crucial for having the experiences and
views of patients and their carers feed into the ongoing
work of the NLCA team. The NLCA team also plans to
create a quality improvement strategy that focuses on a
strong communication policy, which will consist of
three inter-related elements.

First, we will support clinical staff in the implementa-
tion of best practice by publishing key indicators for local
benchmarking. The NLCA will review the existing key in-
dicators with a view to refining and evolving them to
enable us to monitor progress against existing and planned
healthcare improvement goals. The NLCA team expect this
process to build on the existing NLCA performance in-
dicators seen in Table 1, so that the audit provides conti-
nuity for NHS lung cancer services. These indicators will be
published quarterly on the NLCA dashboard and be pre-
sented in appropriate formats to promote quality
improvement initiatives (e.g. run charts). Second, the NLCA
will continue the programme of quality improvement
workshops. These introduce delegates to quality
improvement techniques and how they can be applied (e.g.
the implementation of faster lung cancer pathways). It will
also provide a venue for the sharing of good practice. Third,
the NLCA will refine the existing quality improvement
toolkit, which currently contains several aids to help local
teams address areas of weakness identified by the indica-
tor dashboard, and future state-of-the-nation NLCA
reports.

Through the ongoing work of the NLCA and its
annual publications, it is hoped that future reports will
show the benefits of this on lung cancer care and pa-
tient outcomes within England and the devolved na-
tions of the UK [23].
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