White paper

Integrating
Diagnostic Services
to Break the Backlog
How connecting diagnostic
information systems can drive
workflow efficiency, and how
networking them regionally has
the power to transform health
diagnostics.

More than two years since the first coronavirus case was
identified in the UK, we are still coming to terms with the
devastating impact the pandemic has wrought on many
aspects of our lives, particularly around access to
healthcare. The advancement of the vaccination
programme has charted a course through the worst of the
hardship, but the pandemic has left a lasting impact right
across the NHS, including a worsening bottleneck in
diagnostic testing. 

The facts are staggering. There are currently more than six
million people waiting for routine operations and
procedures in England – the highest volume since records
began. More than 300,000 patients have waited a year or
more for treatment. Research from the British Medical
Journal (BMJ) estimated that between April 2020 and May
2021, there were 23.7 million fewer outpatient attendances
and 3.6 million fewer elective procedures. 

A clear focus for the NHS in 2022 will be addressing the
vast backlog of outpatient appointments. In the 12 months
to March 2021, over 20 million patients received
cancellations due to the knock-on effects of COVID-19,
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so embracing products and services that drive
improvements across departments will be key. Patients
who are diagnosed earlier have the best chance of curative
treatment and remission, yet only 55 per cent of cancers
are detected early in England, a rate which has worsened
due to COVID-19. Therefore understanding and enabling
efficiencies in the diagnostic process is at the top of our
agenda at Citadel Health.  

Growing pressures  
Even before the COVID-19 pandemic, experts identified that
45 per cent of radiologists experienced some form of
burnout, mainly due to being overwhelmed by the
administrative burden of the job and the substantial
number of images that needed to be checked manually.
Adding to the pressure is the worldwide shortage of
radiologists, significantly impacting screening services.

The Clinical Radiology UK Workforce Census 2020
suggests that by 2025 there will be a 44 per cent shortfall
in the clinical radiology workforce, further burdening the
existing radiology cohort. 
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These statistics are a stark reminder that we are facing a
growing crisis with delayed diagnosis and postponed or
cancelled treatments – one that will only worsen the longer
we remain unable to address it. The tenacity and
commitment of healthcare workers has been inspirational
during the pandemic, however this level of crisis
management cannot be sustained. We must therefore look
ahead to how services can be reengineered, and digitisation
accelerated, to tackle the backlog and combat further
forward pressure. While some trusts are taking localised
steps to curb the curve, we need to consider whole-system
and permanent workflow changes if we want to enable
longer term improvements. 

In the current climate, efficiency is crucial. With so much
pressure on NHS laboratories to prioritise COVID-19 testing,
bottlenecks in the pathology and reporting process are
having a negative impact on the diagnosis of critical
illnesses, including cancer. Recent studies suggest a 25 per
cent backlog in referrals due to COVID-19 could result in 181
additional lives lost, with curable diseases becoming
terminal after waiting too long for treatment. 

Investment needed 
 
In a recent report, Cancer Research UK called for more
investment into diagnostic cancer equipment and
technologies to significantly improve outcomes and ensure
early cancer diagnosis. But with so much funding and
resources allocated to tackling the pandemic, patients are
still not being tested soon enough due to fear of catching the
virus in hospitals, or services being cancelled altogether to
prioritise COVID cases. 


Creating unity in pathology and radiology 
 
Pathology and radiology sit at the intersection of nearly all
hospital episodes. Most patients will have one or more
laboratory or radiological test, with clinical decisions about
treatment relying on these diagnostic tests being carried
out and reported quickly and efficiently. There is clearly a
case for integrating diagnostic services to reduce the NHS
backlog, specifically to quickly diagnose and enable rapid
commencement of cancer treatment and guide the most
appropriate oncology pathways. 

Despite sharing a common goal in medical diagnostics,
these two departments and even sub-departments
frequently operate in silos without the ability to easily
connect or share data. Often it is the prevalence of legacy
clinical systems and processes that limits data capture and
sharing, which negates the obvious benefits integrated care
could offer across different departments, care providers
and disciplinary teams.

Yet the increased adoption of Healthcare IT solutions,
especially during the pandemic, provides the opportunity to
create optimised, integrated networks in pathology and
radiology that erode organisational boundaries, remove
limitations in resourcing, and build in their place a single
integrated view of diagnostic tests, images, reports, and
results to streamline processes. Added benefits include the
enablement of remote working and more convenient,
quicker access to specialists or secondary opinions.

Outdated infrastructure is also an issue. In the US there has
been a huge drive to encourage healthcare facilities to adopt
electronic health records, as there is no centralised system
for patient data. So much so, the government has created a
$27 billion incentive program to drive home the benefits of
digital systems. 

Organisational change is clearly required to improve patient
outcomes – not only during the pandemic, but also to ensure
earlier cancer diagnosis. To achieve this, hospitals and
laboratories need to adjust working practices to increase
diagnostic capacity and speed up the process between tests
and results. This can be achieved through the optimisation of
resources across lab medicine, pathology, and radiology AI. 
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Accelerate change 
 
By integrating data and systems across diagnostic services,
we can reduce the time and expense spent on processes and
provide clinicians with faster access to complete result sets,
thereby speeding up clinical decisions and the
commencement of treatment. This also carries operational
benefits such as easing the burden of administrative tasks
including manual input or duplication, to support the easy
flow of information between team members. 

Advantages can be obtained by reducing the bottleneck that
can occur where multiple diagnostic tests are undertaken,
and where results are published at different times and to
different systems. Providing a single integrated view of
diagnostic tests, images, reports, and results could really
help to streamline that process, which is critical for early
cancer diagnosis and enabling the rapid commencement of
treatment. 

Furthermore, better access to data offers an opportunity to
deploy business intelligence and clinical workflow
optimisation tools to provide better visibility of cases, and
management of resources. Artificial intelligence algorithms
can also be introduced to support workload prioritisation,
enabling even greater efficiencies in the diagnostic process. 

Artificial Intelligence 
 
The adoption of innovative technologies can create
significant benefits for individual workloads. Tools such as
Artificial Intelligence (AI) and the infrastructure that supports
it enable radiology departments to share information
accurately, rapidly, and securely between multiple users and
organisations. AI can also help address the growing shortfall
in radiologists. Through machine learning, the software has
the potential to review and score scans much faster than the
human eye. This is not to say it is physically replacing people,
but rather working alongside them to reduce the time
necessary for certain tasks and improve overall efficiency. 

For example, The Royal Australian and New Zealand College
of Radiologists (RANCZR) recently reported a 27 per cent
increase in breast cancer detection rates via AI analysis. It
also found that by using artificial intelligent-based computer
aided detection software, false marks fell by a remarkable  
69 per cent. 

One element of artificial intelligence that has seen a sharp
increase in demand is deep learning. This subset of AI has
proven to be highly adept at ingesting medical data and
extracting valuable insights. Experts believe that the use of
AI and deep learning will only continue to rise, with the
expectation the global AI radiology market value will exceed
$180 million by 2025.
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Connected Radiology 
 
A report published in 2015 suggested that radiologists
needed to review an image every 3-4 seconds to keep up
with their workloads, which has further highlighted the  
value of AI and connected systems. Allowing radiology
departments to share resources, improve workflows and
reduce the impact of backlogs can add immense value.  
For this reason, we are seeing more healthcare facilities
shifting toward shared imaging networks, as seen via the
adoption of Citadel Health’s software solutions in the
southwest of England. 

Pivoting to connected solutions not only helps mitigate
burnout but should also be seen as an investment that
enables ongoing improvements to diagnostics and patient
care. With such strain on radiologists, a connected
approach enables resource-stretched radiology
departments to analyse complex data, reduce errors and
increase efficiency.  

Remote Working 
 
The pandemic has forced the world to adapt to remote
working and radiologists are no different. In fact, COVID-19
has accelerated a shift from manual processes to digital
platforms in the healthcare sector. With social distancing
measures in place and a greater emphasis on remote
working, radiologists need to be able to access reports,  
even when they are away from the original scan site. By
bringing data together, radiologists across the country can
always have instant access to the same centralised patient
record. This helps them share resources and access scans
remotely to make faster and better-informed decisions,
enabling patients to move more seamlessly between sites
and services. 

RIS Reporting 
 
With increasing demand for integrated information
systems, the lines between PACS and RIS are becoming
less defined. However, there are fundamental differences
and limitations that dictate the role each plays in radiology.
While PACS has its strengths in radiology imaging systems
– storing and retrieving medical images – a RIS streamlines
department workflow and manages critical functions such
as reporting, order entry, tracking and inventory. It is
important that a PACS and RIS integrate seamlessly to
ensure patients move through the radiology department
quickly and safely. 

Moving forward there is a clear need for a more
comprehensive and integrated system able to process vast
volumes of imagery and reduce manual workloads. This
places radiology at the forefront of professions able to  
drive and make the most of digital acceleration in 2022  
and beyond.
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How we can help 
 
Introducing new ways of working in the NHS can be
daunting and complex, with the potential distraction of
‘downtime’ which may make organisations and their already
stretched resources reticent to adopt change. As the
leading RIS provider in the UK, with long-standing, deeply
integrated installations across all diagnostic regions and
hubs, Citadel Health has the platform and foundations in
place to support organisations as they seek to unlock
improvements in diagnostic services. This starts with the
integration and interconnectivity of individual organisations,
providing access to a wider resource pool and specialist
services. Following Citadel Health’s acquisition of Wellbeing
Software, we are excited to be able to offer Australia’s
market leading LIMS Evolution vLab to the UK, which is the
next step in our strategy to support fully integrated
healthcare diagnostic services in the UK. 


The right technology provides healthcare facilities and
medical professionals with access to vast amounts of data
to inform patient prognosis and reduce the backlog of
cancellations. There is no doubt the pandemic has
accelerated the use of integrated diagnostics in hospitals,
but by further integrating data and systems across
diagnostic services, we can reduce the time and expense
spent on processes and provide clinicians with faster
access to complete result sets, speeding up clinical
decisions and the commencement of treatment –
providing a clear pathway to a better outcome for
clinicians, individual patients, and society as a whole.

Philip Brentnall 
Head of Product and Clinical Lead at
Wellbeing Software
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