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This report was written by Ettrickburn and funded by the Scottish Precision Medicines Industry Group which is made 

up of AstraZeneca, Lilly, Novartis and Roche. The report has undergone compliance review with Novartis as the 
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Scotland can lead in the field of precision medicines by creating a policy and delivery framework that embeds early and 

repeated genomic testing as a routine part of NHS treatment pathways; engages early and mandates clear timelines to 

match SMC advice with the availability of companion diagnostics; creates an assumption that patients will have access 

to precision treatments; and prioritises and funds both the data infrastructure and a thriving, proactive NHS genomic 

laboratory service that can meet the growing opportunity for patients from our deepening understanding of molecular 

diagnostics and growing number of targeted treatments.   
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Scotland and Precision Medicines – Why not lead? 

Clinicians, scientists, NHS leaders (managing laboratory, research and clinical teams) and patient advocates have 

highlighted increasing concern that Scotland is not delivering the care it could for patients: 

❖ every time a companion diagnostic test for precision treatment is not available on the NHS, and 

❖ every time patients cannot be identified for a clinical trial because tests have not been done. 

The Scottish Precision Medicines Industry Group (SPMIG) has been formed by four pharmaceutical companies at the 

forefront of innovation in the area. The group is calling for Scotland to lead the way by making a step change in strategy 

in genomic testing to ensure Scotland can meet the growing opportunity for patients from a deepening understanding 

of molecular diagnostics and a growing number of precision medicine treatments. 

It is a call echoed by patient advocates: 

 

To realise the potential of precision medicines for patients, SPMIG says a new Once for Scotland strategy and delivery 

framework must: 

➢ embed early comprehensive genomic testing as a routine standard of care in NHS treatment pathways;  

➢ assume a right to, and accelerate equitable access to, precision treatments; and  

➢ prioritise and fund both the data infrastructure and NHS genomic laboratory services Scotland needs.  

The Scottish Government says it is committed to investing in a ‘transformation’ of Scotland's network of four specialist 

genomic laboratories.  

These labs are currently under unprecedented pressure, while the processes to identify and commission companion 

diagnostic tests to coincide with new treatments being accepted into NHS Scotland are being described by one oncologist 

as ‘broken’. 

Based on in-depth interviews with 15 experts working in, or with lived experience of, genomic medicine, this paper 

makes a series of recommendations, summarised here, to ensure Scotland can meet the opportunities from the rapid 

expansion of new precision treatments being developed for patients. 

“Why do we always have to follow? Why not lead? We should be learning by doing things. 

Let's lead by doing things – by making decisions to lead.” – An NHS head of service 

 

“There should be testing right at the start and then repeatedly thereafter, every time that you fail on a drug 

and your cancer progresses. 

“If I had had that information at the beginning, I could have avoided the treatments I received that were never 

going to work. It would have saved me and the NHS a lot of money. It would have avoided false hope.  

“If there is one request I would have of policymakers seeking to create a molecular diagnostic service for 

Scotland, and a strategy to go with it, it would be: please hurry up. We have the tools and knowledge to do 

much better for cancer patients, and to start to base their treatment more on the science and less on a 

'fingers crossed', guesswork approach.  

“Scotland as a small country could and should lead the way on this.”  

- Lesley Stephen, a Scotland-based patient advocate, volunteer adviser to the National Cancer Research 

Institute, and trustee of Make 2nds Count 
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What we were told in our interviews 

There needs to be a Once for Scotland Precision Medicine strategy to transform services and delivery 

"None of us sees the full picture. 

We have to bring everyone 

together – industry, NHS, 

academia, government, the 

genomics laboratories, the cancer 

policy teams, the Chief Scientist 

Office – around the table to gather 

information so that we can look 

ahead three, five and 10 years to 

join the dots."  

       A head of service 
 

 

Service pressures are preventing Scotland’s genomic laboratory network realising its potential  

 

 

However, the laboratories are under pressure, with workforce a particular area of concern:

 

 

 

 

 

 

 

Scotland is falling behind in access to precision treatments because too few tests are commissioned too late 

One clinician and academic said there is a ‘profound impact’ where the tests they know they will require are not funded 

by the National Services Division (NSD) of NHS National Services Scotland. Currently the pre-requisite companion 

diagnostic test may not be available in a Scottish lab when SMC publishes advice accepting a new treatment for use 

in NHS Scotland. This makes it impossible for an SMC-accepted medicine to be used. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

"This service can be transformative in terms of healthcare.”   A patient advocate 

 

 “We owe it to these incredibly highly skilled people to make sure they don't work in silos. They need to know they 

are really part of the team. After all, you can't have next-generation cancer services without oncology and 

pathology, any more than you can have it without clinical science.”  

A head of service 

 

“We're behind other comparable nations. That's 

evident… both in patients who do not get routine 

testing and also with new drugs that have been 

licensed that have a molecular test that goes along 

with them, where, without the test, the patient misses 

the opportunity.” 

 An oncologist 

 

“We don't have a national forum 

where we discuss things 

properly and coordinate a 

national approach, rather than 

the current university by 

university or NHS board by 

board approach.” 

An oncologist 

“The thing that is missing at the 

moment is a long-term strategy for 

the delivery of genomics for 

cancer and rare disease. With that 

we could start to make decisions 

about delivery, about which 

patients with which diseases will 

get whole exome sequences, and 

when.”  

- A head of service 

 

“A new patient lottery has opened up that depends on 

a patient’s cancer.”  

  A patient advocate 

 

“The capability is considered in the process, but nobody 

considers building the capacity until the SMC say yes 

when, of course, it's too late. Building that capacity takes 

quite a long time. From a patient’s perspective, it can be 

too long, too late."  An oncologist 

 

"When you get to the end of your pathway… access 

to clinical trials and research becomes of critical 

importance then because it could mean extra months 

to live and spend with your family. That is why it's so 

galling for a patient to be told, 'Sorry, you can't get 

access to this new drug because we can't do the 

appropriate genetic tests for you to receive it'."  

A patient advocate 
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Patients in Scotland would benefit from a permissive policy on comprehensive genomic testing 

Currently, when tests are not available in Scotland, patients here lose the opportunity to be enrolled in clinical trials for 

potential new precision medicines. There is the option of being sent to centres in England instead – but some cannot go. 

A strong case was made for comprehensive genomic profiling at diagnosis – the tests being appropriate to the cancer 

type and delivered by any suitable technology – to inform optimal upfront treatment planning. This would be in line with 

the principles of Realistic Medicine and may actually save the NHS money. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

As we do more genomic testing, we need the data systems and people to harness the benefits of all the information 

collected to improve patient care.  

 

 

 

Over time, an integrated data platform would offer unparalleled insights into genomic cause and effect: 

 

  

“It is clear that some patients have got 

inherent resistance to some of these 

expensive drugs that we give. If we were to do 

more comprehensive molecular testing, you 

might be able to pick that up early.”  

 

An oncologist 

 

“The catch is that research is not the primary driver in the NHS. We completely lack the infrastructure, for example, to 

recycle available data into studies.”   A clinician 

 

"Just as we've learned many things in clinical practice over centuries, it’s because we've recorded information and 

we followed people up. We can do the same with genomics. The risk is that we are going to get left behind again 

because we are slow to see the opportunities.”  An oncologist  

 

“A CT scan can cost up to £1000. Molecular tests 

cost less than that. You wouldn't consider giving 

a drug to a patient if you didn't know that their 

cancer was getting worse. You will also do a CT 

scan to see if a treatment is working. So, why 

would you not want to do a molecular test that 

would give you an idea whether the patient is 

likely to benefit from a really expensive drug?” 

  An oncologist 

 

 

“The ability to test upfront and find out what 

will actually work for an individual patient 

based on a profile of their cancer would 

enable us to have really powerful discussions 

– both between clinicians and with patients 

about what matters to them, what will work 

and what won’t.” 

A head of service 

 

"Currently, to my knowledge, there is nobody 

who is really focused on this from a pathway 

perspective, really setting out the costs and 

benefits to patients and the system as a whole. 

With this information we might make some 

very different strategic financing decisions.”  

A head of service 
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Lesley’s Story

 

I was diagnosed de novo with metastatic breast cancer in March 2014. 

Over the next 18 months I had exhausted all my treatment options. I was told to put my affairs in order. We went away 

as a family to New York for what was to be our last holiday together. There were no more targeted treatments for me; 

just chemo and I was questioning whether I could do that again given the diminishing returns. 

Soon after I came back – this was now the autumn of 2015 – I was put on a trial at the Beatson in Glasgow – and I'm 

still on it.  

It was a Phase 1 study. I didn't have to be tested for it. Within two weeks I could tell I was much better and six and a 

half years on I'm still on that trial. The medicine has worked incredibly well and, although I've had some progression in 

the last couple of years, it has been single tumours that have popped up and have been dealt with locally. 

Sadly, the company behind this treatment chose not to bring it to the UK. They continue to give it to me on a 

compassionate use basis. 

My experience during those first 18 months after diagnosis, for me, makes the case for much broader genomic testing 

of people with advanced breast cancer.  

There should be testing right at the start and then repeatedly thereafter, every time that you fail on a drug and your 

cancer progresses. 

I know it depends on the cancer type but for my type of breast cancer you are looking at 2 to 4 years survival and the 

more you can do that might give people more information to inform treatment decisions the better. 

There was a drug that I needed in 2015. I was told that this was a miracle drug, but at that stage it was approved in 

England but not in Scotland. 

As far as I was concerned, my life was on the line, so I ended up self-funding it: £13,000 for three cycles – a considerable 

amount of money. And it didn't work. 

So, there was the financial impact but there's also an impact that is psychological. Emotionally you are thinking ‘this is 

going to work’, and then it doesn’t. I know patients in England who were on that drug who have done incredibly well and 

continued to do very well. But it just didn't work for me. And nobody told me that it might not work, that there's actually 

only about a one in four chance it would. 

There was also another advanced therapy trial that I accessed as part of my routine treatment. I had an allergic reaction 

to the drug so had to stop. Even if I had been able to tolerate it, because of my cancer makeup it may also not have 

worked - who knows? 

I have a fantastic oncologist who was doing everything they possibly could. As a patient you're absolutely desperate for 

anything that will keep you living longer. People talk about 'scanxiety' – not knowing what your three-monthly scan is 

going to say. 

Lesley Stephen is a Scotland-based patient advocate, a volunteer adviser to the 

National Cancer Research Institute, and a trustee of Make 2nds Count – a charity 

that supports secondary breast cancer patients. Lesley was originally interviewed 

for this report but, because of her personal perspective on the issues around 

genetic testing in cancer, agreed that her experience could be presented on its 

own. 
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As soon as I was diagnosed with metastatic breast cancer, I had the basic tests to establish whether it was HER2+, triple 

negative, or ER+.  

I don't think I'm an unusual patient, but I am very curious and I've always wanted to understand why none of the standard 

drugs for my type of breast cancer worked. I considered paying privately to have a comprehensive genomic profile done, 

but it was going to cost too much.  

Then, more than seven years after my first diagnosis, I was able to take part in a trial that included a broad spectrum of 

tests. 

I now understand a bit more about why those drugs didn't work for me, and why they would never have worked for me 

because of one of the mutations that I have. 

If I had had that information at the beginning, I could have avoided the treatments I received that were never going to 

work. It would have saved me and the NHS a lot of money. It would have avoided false hope.  

I think Scotland could be left behind in cancer research which would have a huge and very negative impact on patients, 

particularly patients with advanced cancers and rare cancers.  

If there is one request I would have of policymakers seeking to create a molecular diagnostic service for Scotland, and 

a strategy to go with it, it would be: please hurry up. We have the tools and knowledge to do much better for cancer 

patients, and to start to base their treatment more on the science and less on a 'fingers crossed', guesswork approach.  

Scotland as a small country could and should lead the way on this. 

 

 

 

A note on receptors in breast cancer 

Source: Macmillan Cancer Support  

https://www.macmillan.org.uk/cancer-information-and-support/breast-cancer/receptors-for-breast-cancer  

Some breast cancer cells have hormone or protein receptors that affect how the cancer grows. 

Breast cancer cells may have receptors (proteins) that hormones or a protein called HER2 can attach to and encourage 

the cells to grow. 

Hormones help control how cells grow and what they do in the body. Hormones, particularly oestrogen, can encourage 

breast cancer cells to grow. 

Breast cancer that has receptors for the hormone oestrogen is called oestrogen receptor-positive (ER-positive/ER+) 

breast cancer. The term ER is used because the American spelling of oestrogen is estrogen.  

Some breast cancers have too much of a protein (receptor) called HER2 (human epidermal growth factor receptor 2) on 

the surface of their cells. This is called HER2-positive/HER2+ breast cancer. The extra HER2 protein encourages the 

cancer cells to divide and grow. 

Cancer that does not have receptors for either HER2 or the hormones oestrogen and progesterone is called triple negative 

breast cancer. 

 

  

https://www.macmillan.org.uk/cancer-information-and-support/breast-cancer/receptors-for-breast-cancer
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Background and Context 

The Scottish Government has recognised the important role of genomics in patient care, as set out in Cabinet Secretary 

for Health, Humza Yousaf’s answer to a Parliamentary Question1, and ministers have committed in their Programme for 

Government 2021-2022, in a chapter on A Caring Society (page 232), to ensure availability of companion diagnostics by 

investing in genetic labs and frontline genetics services ‘to embed genomics medicine into routine healthcare’. In this 

context, the Scottish Precision Medicines Industry Group commissioned specialist health policy and communications 

consultancy Ettrickburn Limited to gather the insights of a mix of stakeholders on the current state of play and the 

opportunities – and steps required – to build the best genomics service for Scotland.  

Clinicians, scientists, NHS service leaders (managing laboratory, research and clinical teams) and patient advocates 

provided a snapshot of opinion on: policy; the relationships and understanding between different stakeholders; patient 

pathways; and sustainable workforce. 

The Scottish Precision Medicines Industry Group is an informal interest group that brings together four pharmaceutical 

companies that are increasingly developing precision treatments for patients based on targeting particular genetic or 

molecular characteristics of their illness. 

The companies are: 

 

 

Under the ABPI Code, Novartis agreed to act as the lead company coordinating inspection and review of all materials, 

including this report, and certifying all questions and all outputs as being non promotional. 

Several respondents chose to cite specific cancers, pathways and related diagnostics during this research, which had 

the potential to directly or indirectly identify particular prescription-only medicines.  

SPMIG is governed by the ABPI Code and strictly adheres to the letter and spirit of all applicable laws and regulations on 

the appropriate and rational use of medicines. To ensure we do not inadvertently promote the use of any specific 

prescription-only medicine to the public, we have not included these examples. 

  

 
1 Parliamentary written answer 12 May 2022 https://www.parliament.scot/chamber-and-committees/debates-and-
questions/questions/2022/04/22/s6w08163 
2 Programme for Government 2021 https://www.gov.scot/publications/fairer-greener-scotland-programme-government-2021-
22/documents/ (page 23 third paragraph). Also presented as a pdf document at 
https://www.gov.scot/binaries/content/documents/govscot/publications/strategy-plan/2021/09/fairer-greener-scotland-
programme-government-2021-22/documents/fairer-greener-scotland-programme-government-2021-22/fairer-greener-
scotland-programme-government-2021-22/govscot%3Adocument/fairer-greener-scotland-programme-government-2021-
22.pdf  

https://www.parliament.scot/chamber-and-committees/debates-and-questions/questions/2022/04/22/s6w08163
https://www.parliament.scot/chamber-and-committees/debates-and-questions/questions/2022/04/22/s6w08163
https://www.gov.scot/publications/fairer-greener-scotland-programme-government-2021-22/documents/
https://www.gov.scot/publications/fairer-greener-scotland-programme-government-2021-22/documents/
https://www.gov.scot/binaries/content/documents/govscot/publications/strategy-plan/2021/09/fairer-greener-scotland-programme-government-2021-22/documents/fairer-greener-scotland-programme-government-2021-22/fairer-greener-scotland-programme-government-2021-22/govscot%3Adocument/fairer-greener-scotland-programme-government-2021-22.pdf
https://www.gov.scot/binaries/content/documents/govscot/publications/strategy-plan/2021/09/fairer-greener-scotland-programme-government-2021-22/documents/fairer-greener-scotland-programme-government-2021-22/fairer-greener-scotland-programme-government-2021-22/govscot%3Adocument/fairer-greener-scotland-programme-government-2021-22.pdf
https://www.gov.scot/binaries/content/documents/govscot/publications/strategy-plan/2021/09/fairer-greener-scotland-programme-government-2021-22/documents/fairer-greener-scotland-programme-government-2021-22/fairer-greener-scotland-programme-government-2021-22/govscot%3Adocument/fairer-greener-scotland-programme-government-2021-22.pdf
https://www.gov.scot/binaries/content/documents/govscot/publications/strategy-plan/2021/09/fairer-greener-scotland-programme-government-2021-22/documents/fairer-greener-scotland-programme-government-2021-22/fairer-greener-scotland-programme-government-2021-22/govscot%3Adocument/fairer-greener-scotland-programme-government-2021-22.pdf
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The Main Points – What we were told 

1. Current & Future Policy 

1.1. Perspectives were mixed from those who said 

cancer is “entirely unrepresented” in policy and the 

NHS Scotland system to deliver molecular 

diagnostics for cancer patients is “totally broken”, 

to those who suggested that, where molecular 

diagnostics in rare diseases has been the main 

focus, the focus is now shifting towards cancers at 

the expense of rare conditions; 

1.2. Expectations placed on laboratories for molecular 

testing in rare disease are different to the 

requirements for cancer diagnostics, not least in 

the speed of delivery of results; 

1.3. Concern was expressed by one patient advocate 

that, while there is a national approach to rare 

diseases policy and testing, the approach in cancer 

is local and 'piecemeal'; 

1.4. Scotland would benefit from a comprehensive, 

unified national strategy for genomics, based on the 

creation of a set of principles that will deliver a 

Realistic Medicine and patient-centred service; 

1.4.1. the strategy should be holistic and go beyond 

local or ad hoc decisions about which new 

tests to add to any test directory; 

1.4.2. molecular testing should be embedded within 

the new national cancer strategy; 

1.5. Different stakeholders in research, development, 

treatment and patient advocacy are not being 

brought together so nobody sees the whole picture 

or the extent of the opportunity for patients and 

research in Scotland. 

 

 

2. Companion Diagnostics and the Scottish Medicines Consortium (SMC) 

2.1. Scotland is behind other comparable nations in 

access to routine testing and, as a result, in access 

to licensed treatments that have a companion 

molecular test. Current arrangements are not 

working and have been described by one patient 

advocate as ‘a new lottery’; 

2.2. SMC advice on a medicine has been issued in 

several instances where the required companion 

diagnostic test is not in place, leading to NHS 

boards not being able to place the medicine on 

formulary; 

2.3. There are concerns that expectations of an 

integrated relationship between the SMC and the 

Molecular Pathology Evaluation Panel (MPEP) 

allowing linked decision-making have not been 

seen in practice;  

2.4. The MPEP has had a role in advising the Molecular 

Pathway Consortium (MPC) on commissioning of 

new companion diagnostic tests. However, the 

ultimate commissioning decision lies with the 

National Services Division of NHS National Services 

Scotland; 

2.5. The commissioning of companion diagnostics is not 

routinely happening before SMC issues advice on a 

new treatment – a process that is described by one 

oncologist as ‘too long; too late’; 

2.6. For precision medicines for small patient 

populations, the pool of expert advisers for MPEP 

and the SMC is likely to be small;   

2.7. The future role of MPEP in its current form is not 

clear, with some respondents suggesting it has been 

disbanded;  

2.8. A case is made by some respondents for national 

advice to be accompanied by national funding for 

new medicines and diagnostics to ensure equity of 

access; 

2.9. There needs to be clear timelines for both the 

assessment and introduction of an associated 

diagnostic test whenever the SMC considers a new 

medicine that needs one. 
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3. The Laboratory Network 

3.1 There is perceived to have been inadequate funding 

of the regional laboratory service which is only now 

beginning to be addressed; 

3.2 The lack of additional capacity to meet increased 

demand for molecular diagnostic tests is putting 

undue pressure on laboratory staff, delaying and 

restricting access to testing within clinically relevant 

timeframes – both at diagnosis and follow 

up/progression of the disease; 

3.3 The potential solution that some believe is being 

considered of creating a central laboratory hub to 

serve regional laboratory/pathology spokes is causing 

concern amongst pathologists and oncologists who 

believe crucial relationships between services would 

be undermined.

 

4. Workforce

4.1 Working in genomic laboratories offers people a 

rewarding career which, though mainly behind the 

scenes, is fast-paced, challenging, and central to 

patients realising the benefits of precision 

treatments. 

4.2 Patients and clinicians place very high value on the 

expertise of clinical scientists whose input into 

treatment decisions is both welcome and trusted; 

4.3 Workforce supply – both retention and recruitment 

of additional staff – must be a pivotal part of any 

strategy for Scotland's molecular diagnostic 

services; 

4.4 There is a mismatch between undergraduate and 

Masters biomedical sciences courses and the 

staffing requirements of the genomic laboratories 

service; 

 

4.5 Clinical scientists working in regional genomic 

laboratories are highly qualified and skilled NHS 

employees. Recruits to clinical science and 

associated bioinformatics roles will often have opted 

to work in the NHS rather than better paid commercial 

roles; 

4.6 Reducing workload and allowing opportunities for 

staff to develop as researchers and/or managers will 

be important to long-term traction and retention of 

staff; 

4.7 There is considerable enthusiasm amongst academic 

and NHS colleagues for working in closer 

collaboration with laboratory clinical science staff on 

research, but this is often not possible due to 

workload constraints. 

 

 

5. Recognition and Understanding of the Genomic Service 

5.1 The level of understanding of the importance of the 

role of clinical scientists working in genomic 

laboratories amongst fellow healthcare 

professionals is generally poor, except amongst 

those working directly with clinical science and 

pathology; 

5.2 Understanding of the opportunities offered by 

molecular diagnostics informs decisions as to 

whether to offer testing to patients, such that some 

clinicians may not be offering their patients certain 

tests because they are unaware of them; 

5.3 Understanding of the role and potential of molecular 

pathology and precision medicines amongst 

policymakers is generally poor; 

5.4 Patients may become online experts in their cancer 

and the apparent potential of precision medicines in 

their treatment. This puts a particular onus on clinical 

teams to explain the actual likelihood of benefit of a 

treatment during the process of consenting to test.
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6. Research 

6.1 Several respondents questioned the NHS policy of 

not funding diagnostic tests that may benefit 

commercial organisations involved in the 

development of new treatments; 

6.2 Access to new treatments through clinical trials 

becomes critically important to patients whose 

treatment options have run out and for whom it may 

mean extra months to live and spend with their 

families; 

6.3 The relative narrow focus of available molecular tests 

in Scotland is leading to patients not being enrolled in 

trials or being sent to English centres, with Scotland 

missing out on clinical studies that might otherwise 

have been sited here; 

6.4 Where a test is not available in the NHS, the 

information on which treatment decisions are made 

is reduced. Where a test is available, it can indicate 

when a treatment is likely or unlikely to benefit a 

patient;  

6.5 Genomic information is not restricted to informing decisions on new precision medicines but, equally, can also 

indicate the benefit of using a long-established medicine not routinely used in a pathway. 

7. Data 

7.1 Scotland does not have the digital infrastructure to 

allow consistent, safe sharing of genomic data, 

including outputs from sequencing; 

7.2 Such data, if joined up effectively, would be a 

valuable tool for patient care, and a driver for 

research and inward investment into clinical trials; 

7.3 Information on mutations tests, accessible at point of 

care, integrated with Scotland’s ability to identify 

patients through their community health index (CHI), 

would create a powerful research tool; 

7.4 Expanding existing digital platforms is likely to be 

more achievable than investing in something 

completely new. 

 

8. Early Testing 

8.1 Molecular testing, including next-generation 

sequencing, will become progressively cheaper and 

faster over time; 

8.2 Comprehensive genomic profiling of a patient's 

cancer, examining markers/mutations appropriate to 

their type of cancer, early in their treatment pathway 

may allow clinicians to identify precision medicines 

to use earlier and remove from consideration 

treatments for which medicines will not offer 

benefit. Turnaround times for results must be 

appropriate to support informed clinical decision-

making 

8.3 The NHS may be spending considerable sums on 

treatments that would not have been initiated had 

there been more information about a patient's 

cancer; 

 

8.4 The relative cost of testing needs to be seen in the 

overall context of routine procedures in cancer care, for 

instance routine use of CT scans; 

8.5 The principles of Realistic Medicine demand that, 

wherever there might be benefit to a patient, as broad a 

set of tests as are available should be undertaken to 

inform treatment decisions; 

8.6 There is currently too little information – and no 

modelling of any end-to-end patient care pathway – to 

assume that comprehensive testing of cancer patients 

early after diagnosis will not be cost-effective. Indeed, it 

may save money overall by avoiding expenditure on 

high-cost treatments of no value to individual patients; 

8.7 Molecular Tumour Boards play an important role in 

supporting clinicians to support peers to develop 

knowledge, understanding and consensus approaches 

to treatment particularly where the mutation is unusual 

or newly recognised.
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9. What Testing to Prioritise 

9.1 Some respondents cautioned against revolution 

when evolution of testing will be of immediate 

benefit, favouring expanding the number and 

breadth of tests currently offered by the NHS 

coupled with the consistent use of established tests 

of proven value across different cancer types; 

9.2 Whole cancer genomic sequencing was seen by 

some respondents as being impractical and of 

limited value at the moment; 

9.3 Others predicted that whole genome sequencing will 

have a growing role; 

9.4 Genomic testing should not be to the exclusion of 

other diagnostics: the focus should always be wider 

than just expanding the repertoire of genetic variant 

testing to ensure Scotland plays a role in growing the 

body of evidence on cancers and rare diseases 

through epigenetics and serology. 
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Recommendations 

To embed a Once for Scotland approach to molecular diagnostics: 

We recommend that the Scottish Government: 

1. Develops a unified national strategy for genomic services and access to genomic diagnostics based on Realistic 

Medicine principles, creating a single uniform policy on:  

a. the inclusion of genomic tests in patient pathways, setting expectations of how soon and how often after 

diagnosis tests will be carried out, and how swiftly results will be delivered, 

b. increasing Scotland’s genomic and bioinformatics capacity and capabilities; 

c. the process and timelines for the introduction of new tests to ensure earliest access for patients across 

Scotland; 

d. three, five and 10-year investment in laboratory services linked to delivery plans within the 10-year 

cancer strategy; 

e. the genomic laboratory workforce, including its role in research.  

[based on what we were told 1.3/1.4/1.5/3.1/4.3] 

2. Embeds genomics as a key programme within the new 10-year national cancer strategy to support future clinical 

decision-making, including the use of precision medicines in cancer. [Section 1] 

3. Develops an early engagement forum to allow all parties involved in genomics to prepare the NHS for new 

treatments that require a companion diagnostic to address practical challenges and complement the SMC and 

ILAP processes, and MHRA Early Access to Medicines Scheme (EAMS). [1.5/Section 2] 

4. Makes clear to all stakeholders what decisions have been made on the future role of MPEP and the provision of 

independent expert advice on molecular diagnostics to MPC, NSD and the SMC. [2.3 to 2.7] 

5. Sets out guidance mandating a timeline for the review and implementation of each companion diagnostic to align 

SMC advice to ensure availability of a companion diagnostic in at least one NHS laboratory, similar to the 

Government guidance letters CEL(2010)17, CMO(2011)3 and CMO(2012)1 that set expectations for decision 

timescales for medicines following SMC advice. [2.1/2.2/2.9] 

We recommend that NHS Scotland:  

6. Commissions the Centre for Sustainable Delivery to review cancer patient pathways to assess opportunities, 

both clinical and in the delivery of Realistic Medicine, of:  

a. comprehensive genomic profiling at diagnosis - the panel of tests being appropriate to the cancer type 

and delivered by any suitable technology, and the results delivered swiftly enough - to inform optimal 

upfront treatment planning; 

b. developing a system of appropriate reflexive testing, where a test result can trigger a new test 

automatically, to ensure consistency of access to testing; [5.2]  

c. repeating and broadening the tests undertaken on a patient’s cancer on progression of the disease 

i. including the option of whole genome/exome sequencing at each stage; and 

ii. inclusion of newer technologies in pathway such as liquid biopsies for solid cancers in particular 

to support equitable access where tissue is limited.     [sections 8 and 9] 
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7. Through the Centre for Sustainable Delivery, commissions modelling of the cost-effectiveness and potential 

return on investment of early and repeat testing as set out in recommendation six. [8.3/8.4/8.6] 

8. Formally supports the development and roll out of Molecular Tumour Boards as part of Scotland moving to the 

forefront of understanding cancers at a molecular level and driving research to address unmet need. [8.7] 

9. Through NHS National Services Division, works closely with industry on the protocols and processes to allow 

identification and consistent commissioning of appropriate companion diagnostics, including during early access 

programmes, ensuring bridging arrangements can be made in the period before a test becomes a standard part 

of a patient pathway. [1.4/Section 2] 

 

 

To create the conditions for a sustainable, skilled genomic laboratory workforce that can 

keep pace with new developments 

We recommend that the Scottish Government: 

10. Puts in place a specific workforce plan for the NHS genomic laboratory service and supporting bioinformatics 

support that goes beyond recruitment and retention, to look at future supply of appropriately qualified staff. 

[4.3/4.4/4.5/4.6/4.7] 

We recommend that NHS Scotland: 

11. Ensures that continuous professional development for all healthcare professionals and NHS senior leaders 

includes training on the role, capabilities, and delivery of laboratory molecular diagnostics as a part of future 

workforce plans. [5.1/5.2] 

 

 

To increase recognition and understanding of the role of genomics among healthcare 

professionals, patients, and the public 

We recommend that the NHS: 

12. Works with its multidisciplinary teams to support all patient-facing colleagues to have a high level of 

understanding of available genomic testing to ensure lack of awareness of individual clinicians is not a barrier to 

access. [5.2]  

We recommend that the NHS working with patient advocates: 

13. Creates additional pages on the NHS Inform website giving patients access to objective information on genomic 

testing and precision medicine. [5.4] 

14. Develops and adopts a national approach to genomic reporting for healthcare professionals and patients to 

include 

a. for clinicians: clinically relevant actionable information linked to guidelines; 

b. for patients: standardised explanations and links to approved further information and patient support 

organisations.  
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To support future precision medicine research and innovation in Scotland 

We recommend that the Scottish Government: 

15. Restates and reaffirms the fundamental principle that NHS Scotland has a central role to play in clinical research. 

[Section 6] 

16. Considers policy change to encourage, or mandate, the Scottish genomic laboratories to form research consortia 

– creating infrastructure to attract more clinical trials – with their respective universities, cancer centres and 

pharmaceutical companies. [4.7/6.1/6.2] 

17. Assesses platforms (including adoption of cloud-based approaches), accessibility, use and governance of data 

generated by the four regional genomic laboratories to allow for integration and better genomic data sharing 

across Scotland, and benchmark these against the Genomics UK principles of common protocols and standards 

that ensure data, information, and samples can be widely accessed and re-used for research and health benefits. 

[Section 7] 
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Transformative treatment needs transformation of diagnostics 

 

We firmly believe that the future of medicine is about tailoring medical treatments to individual patients, ensuring 

the right patient receives the right treatment at the right time. And, in the case of cancers and rare diseases, the 

right time is ‘early’. 

Precision medicine relies on biomarker detection that can inform swift decisions and interventions. We have witnessed 

significant advances, and cost reductions, in testing technologies over the last few years creating the option to integrate 

genomics – such as Next Generation Sequencing (NGS) and even Whole Genome Sequencing – into routine cancer and 

rare disease diagnostics, meaning targeted treatments can be fully incorporated into treatment pathways. 

Transformation is already well underway. In the coming years the number of new treatments that will be developed and 

licensed for people with cancers, rare diseases and chronic conditions – based on an identifiable molecular characteristic 

of their disease – will continue to grow swiftly.  

The benefits for patients and the wider NHS are twofold. For those whose cancer or rare disease has the molecular 

markers indicating for a precision medicine, the outcomes are usually better than from broad-based treatments. Equally, 

where the markers are absent, the treatment will not be advised: false hopes will not be raised, and the disruption of 

treatment will be avoided. For the NHS, precision medicines save money when those patients most likely to benefit 

receive them, and those who won't, do not. 

For clinicians to prescribe precision medicines, important pieces must be in place in Scotland’s NHS – in particular the 

ability to offer the companion diagnostic that establishes whether a patient is suitable for a treatment.  

The genomic laboratory infrastructure in Scotland should allow for the routine testing of samples sent by clinicians, 

staffed by the people with the skills to undertake, analyse, interpret and report the results of those genomic tests. 

We commissioned this snapshot of opinion on the future role and direction of Scotland's genomic laboratories service 

because, in common with the Scottish Government, we believe the development and implementation of a national 

strategy on genomics is key to ensure every patient can benefit from the insights offered by the unique genomic 

fingerprint of their disease. 

We welcome the Scottish Government's commitment to invest in the nation’s genomic capacity and capabilities. This is 

urgent because we are concerned that we are witnessing a nation with an extraordinary heritage of innovation in medicine 

slipping behind England and several countries in Europe. 

Processes to meet the requirements of precision medicines in Scotland have a critical gap. Advice to the NHS from the 

Scottish Medicines Consortium (SMC) may be published months before the necessary companion diagnostic is available 

in an NHS genomic laboratory – if at all. Without access to the test, patients will not be able to get these medicines 

despite them being deemed to have clinical benefit and be cost effective by SMC. 

Not only must we correct this and ensure the companion diagnostic is in place when the SMC accepts a medicine for 

use, we should aim to have the testing in place so we know already which patients have that marker.   

We would urge Scotland to follow the example of several European countries where every patient diagnosed with a 

cancer is offered a comprehensive genomic profile of their disease – ideally through NGS – to identify all the ‘actionable 

mutations’ for current and future targeted treatments. 

Precision medicine leaders from the four companies that make up SPMIG explain the opportunities for 

Scottish patients – and the wider nation – from getting the systems that allow access to precision 

medicines right, and the importance of achieving that soon. 
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This would also mean that every time a global clinical trial is being run for a treatment associated with a particular 

genomic marker, Scotland could put forward all the patients eligible for that study. Not only would new patients be 

offered innovative treatment opportunities sooner, but there is the added benefit that the costs involved would be met 

by the company running the trial and not the NHS. 

Fundamentally, this is about science and our drive to continue looking for more and more targets, and then to rapidly 

translate the science into routine clinical practice. 

Hand in hand with expanding the scope and reach of Scotland’s molecular diagnostics, we need to have the data and 

bioinformatics infrastructure to analyse the diagnostic data and understand population impacts of molecular information. 

With this we could better understand prevalence of particular mutations, cause and effect, outcomes and inequalities 

based on data for access to treatments, and even prevention. Scotland could build a detailed picture of rare mutations. 

And, along the way, we would be collecting the ‘real world’ evidence that researchers across the globe value. 

The four partnering pharmaceutical companies of the Scottish Precision Medicines Industry Group (SPMIG) came 

together with the ambition to constructively support the genomic service in Scotland and outline critical areas to enable 

Scotland’s services to be amongst the best – and for patients here to be amongst the best served.  

We believe all this is possible through our earlier engagement with the NHS in the delivery of new treatments and true 

collaboration where we can inform and shape  the NHS diagnostics services and data systems of the near future. 

 

Arun Krishna  

Country Head Oncology  

AstraZeneca UK 

Jeff Yang 

Associate Vice President – 

Medical, Northern Europe  

Eli Lilly and Company 

Heather Moses  

Medical Director  

Novartis UK 

Muriel De Vos  

Precision Medicines Lead  

Roche UK 
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Healthcare Science – one of the most exciting roles in the NHS  

I am Head of Profession for all healthcare scientists in the NHS in Scotland, so I have a 

national professional leadership role for all of our scientific workforce. My role includes 

policy responsibility for education, workforce priorities, ongoing training, and retention, 

and I sit across a number of clinical areas such as diagnostics, genomics and innovation. 

Our genetic scientists, both biomedical and clinical, are a key part of our workforce.  

When it comes to how we deliver genetic and genomic tests, I believe that we have a really good overarching structure 

within Scotland that currently is flexible and agile so it can provide the volume and diversity of tests that we require. It 

is such an important and fast-paced scientific area that is revolutionising diagnostics and treatment. Behind that there is 

a significant policy infrastructure around genetics and genomics.  

Equally, we are keen to try to expand the opportunities for funding larger numbers of scientists within the NHS in 

Scotland. NHS Education for Scotland (NES) has done a significant amount of work to increase the numbers and capacity 

– trying to secure the workforce supply within the limitations we are all under financially. I know, as a Clinical Scientist 

myself, that it is a real challenge securing resources. Navigating economic downturns, role transformation, and policy 

pressures are a fact of life. We are aware that there is constant expansion and increasing demands placed on our 

services. But, we are healthcare scientists – agile, responsive and innovative.  

There are two elements we need to look at all the time: workforce and equipment.  

There are a number of pieces of work underway to look at capacity and capability, to give us a greater depth of 

understanding of the skills of staff currently: do we have enough people in the right place with the right skills? How do 

we model the workforce of the future? What is the best infrastructure for them to meet the needs of services?  

We also need to consider benchmarking, what we have and what we want to do compared to other parts of the UK for 

our population in Scotland. 

The Scottish Government’s Workforce Strategy published earlier this year includes our commitment to review the health 

care science workforce, and the laboratory workforce obviously is a significant component of that.  

Our laboratory workforce is made up principally of biomedical scientists and clinical scientists. For both professions there 

is are structured intakes and a structured training pathways in Scotland, that align with the longstanding UK Modernising 

Scientific Careers pathway. Our education and training review is interested in the currency of these pathways and we are 

exploring with service colleagues their views about them. 

The vast majority of our workforce are graduates, and many clinical scientists usually start training with postgraduate 

qualifications, such as a master’s degree or a PhD; some even have post-doctorate experience. At this level, such staff 

really are working hand in hand and equivalent to the medical workforce. The healthcare science career pathway is 

aligned to the medical model, with people being able to become consultants. When we are advertising roles at this level, 

they are open to both scientists and medical practitioners as the skill set is quite similar.   

In fact, this is something that always stands out for me – the very close collaboration, a partnership, between the scientific 

and medical workforces in our laboratory infrastructure. It is really a sort of symbiotic relationship. And as we know by 

analogy, we deliver health and social care in partnership. So for me, the laboratory infrastructure is one of those areas 

of work that exemplifies just how powerful it is to have a medical and non-medical workforce working together, their 

skills complementing each other’s to deliver the most effective service.  

By Catherine Ross, Chief Healthcare Science Officer, The Scottish Government  

 

https://www.gov.uk/government/publications/an-overview-of-modernising-scientific-careers
https://www.gov.uk/government/publications/an-overview-of-modernising-scientific-careers


 
WRITTEN BY ETTRICKBURN LTD ON BEHALF OF THE SCOTTISH PRECISION MEDICINES INDUSTRY GROUP   

MLR 245852 – OCTOBER 2022 

I believe that being a healthcare scientist is probably one of the most exciting roles anyone could possibly have. It gives 

you crossover between the people who want to make a direct difference to everyday lives in health, and also for 

individuals where science is their passion. There are opportunities for research and innovation, leadership and 

management. And it is evolving fast with exciting possibilities such as genomics, personalised medicine, Artificial 

Intelligence and machine learning. Healthcare scientists are at the forefront of all of these new innovations. 

Despite all this, I think there is still a poor awareness of the scientific workforce in general within health and social care. 

They're usually the unseen workforce, which contributes to a real lack of understanding and visibility. The pandemic 

revealed to the public just how important this group of healthcare staff are and  - if we are to improve services – we 

need to ensure that their contribution and ideas are better understood. 

There is a lot of work that we need to do to raise the profile of the scientific workforce, and science in health in general, 

and that's not just specific to Scotland. I see this as a significant component of my role. 

Why is profile so important? Well, I believe that, once highlighted the role our scientists have, where we understand the 

contribution that they make and the career trajectory they can take, then these roles will become a much more appealing 

for young people. That’s important because, as well as developing the current workforce, we must inspire the next 

generation, the young people in school today wondering about studying STEM [science, technology, engineering and 

mathematics] subjects.  

After the darkness of COVID it would be ideal if one of the shining outputs of all the science and health that came to the 

public’s attention was that we have a whole cadre of young people at school now thinking “I want to be a scientist in the 

NHS”. 

 

 

  



 
WRITTEN BY ETTRICKBURN LTD ON BEHALF OF THE SCOTTISH PRECISION MEDICINES INDUSTRY GROUP   

MLR 245852 – OCTOBER 2022 

Appendix – The Interviews  

Contributors 

The authors are very grateful to the following people who were interviewed for this project: 

Jonathan Berg Senior Lecturer, University of Dundee; 

Honorary Consultant in Clinical Genetics, NHS Tayside; 

Chair, Scottish Government Rare Diseases Implementation Board; 

Research Lead for Rare Genetic Diseases, NRS 

Dorothy Boyle  Cancer Network Manager, Scottish Cancer Research Network, Southeast Node 

Denise Calder 

 

General Manager for Cancer Services in NHS Lothian;  

Strategic Partnership Manager for Cancer Research, University of Edinburgh 

David Cameron Professor of Medical Oncology, University of Edinburgh; 

Deputy Director, Innovative Health Care Delivery Programme; 

Scottish Government R&D (CSO) Clinical Cancer Research Champion 

Lorraine Dallas Director of Information, Prevention and Support, Roy Castle Lung Cancer Foundation 

Carl Goodyear Professor of Translational Immunology 

Charlie Gourley Professor and Honorary Consultant in Medical Oncology;  

Translational Lead, Cancer Research UK Scotland Centre 

Rob Jones Professor of Clinical Cancer Research; 

Honorary Consultant Medical Oncologist; 

Director, Cancer Research UK Glasgow Clinical Trials Unit 

Keith Kerr Professor of Pulmonary Pathology, University of Aberdeen; 

Consultant Pathologist, Aberdeen Royal Infirmary 

Norman Pratt Consultant Clinical Scientist, NHS Tayside; 

Hon Senior Lecturer, University of Dundee 

Patricia Roxburgh Senior Clinical Lecturer and Honorary Consultant Medical Oncologist;  

Chair, Molecular Tumour Board in Scotland 

Lesley Stephen Patient Advocate; 

Trustee, Make 2nds Count 

Nicola Williams Consultant Clinical Scientist;  

[interviewed earlier this year while in the post of Head of Service, Laboratory Genetics, 

West of Scotland Centre for Genomic Medicine] 

Joseph Woollcott Policy and Health Influencing Manager, Prostate Cancer UK 
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Methodology 

A total of 14 people, named above, agreed to be interviewed during April and May 2022, answering a structured 

question set. Two were then invited to present stand-alone perspectives as their insights were particular to them and 

did not fit with the anonymised approach for the remaining respondents.  

The questions covered current policy and delivery of genetic testing in Scotland, with a particular focus on: 

• the work of the four regional genomic laboratories;  

• the impact on patients and research where testing is and is not available;  

• recognition, understanding and status of the regional laboratory service;  

• workforce planning and the growth and retention of clinical scientists; and  

• better understanding people's views of the direction, priorities and principles for Scotland as it sets its strategy 

to ensure current and future patients benefit from precision treatments. 

 

Interview Responses 

A policy on testing - the big picture 

Respondents generally felt that the Scottish Government is keen to deliver a coherent and forward-looking strategy, 

putting the pieces in place to allow access to information about genetic characteristics of patients’ conditions – be it 

somatic information around a rare condition, information on personal risks based on understanding of inherited ‘germline’ 

genetic anomalies, or genomic information about their cancer. 

This paper focuses primarily on molecular diagnostics as they relate to treatment options and patient pathways. However, 

several respondents warned that any strategy to support and deliver more testing of patients – whether with rare 

diseases, cancers or more common diseases – must also cope with the consequences of gathering that information. It 

was pointed out that, as well as needing more input from clinical scientists and clinicians, the inevitable identification of 

germline mutations will mean the existing genetic counsellor workforce will also need to be expanded. 

Several people said they were hopeful that the Scottish Government’s new cancer strategy will include a specific delivery 

plan on services to support molecular testing to inform access to precision medicines. 

Several respondents talked about the importance of data and having the digital infrastructure in place to share information 

about the genomics of people’s cancers. This is covered in more detail in the section below on data. 

One question asked of interviewees concerned whether overall policy until now has favoured the development of services 

to support the genetic identification of rare diseases over molecular diagnostics for cancers.  

Several respondents suggested this was a false distinction – “a completely different ballgame” – and that Scotland will 

need to equip itself to understand the genetic component of not only cancer and rare disease, but also a broad cross-

section of common conditions. 

One oncologist referred to the cancer story being “entirely unrepresented” and the NHS system to deliver molecular 

diagnostics for cancer patients as “totally broken”.  

One scientist suggested that investment in laboratory services for cancer was lagging behind that in rare diseases. By 

contrast, another suggested, when it came to some rare diseases, investment lags far behind that in cancer.  
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Several respondents suggested that expectations placed on genetic laboratories around cancer will be quite different 

from those associated with identifying rare diseases – for instance, in the urgency and turnaround times expected by 

clinicians. 

One clinician with experience in both rare diseases and cancer suggested the distinction runs deeper than that: 

“Much of the infrastructure, and sometimes the philosophy within laboratories that has developed over many years 

dealing with relatively rare diseases, is actually getting in the way of us developing good cancer genomic testing services.” 

One oncologist said they struggled to understand why Scotland could deliver a national strategic approach to the genetics 

of rare diseases but, for cancers and more common diseases, the approach has been allowed to become fragmented.  

A head of service suggested that scientists working in genetics and genomics have already experienced massive change 

during their working lives, and things will continue to change: 

“We can’t be a clinical genetics club. Now it’s cancer, and cancer is changing fast. But we’re also now already seeing the 

focus moving to the genetics of common conditions.” 

Another clinician said that, while diagnostic services for rare diseases have in the past enjoyed good support and 

investment, molecular pathology services for cancer in Scotland lagged behind other nations. However, the pendulum 

could be about to swing too far in the opposite direction, according to one clinician: 

“My concern is that rare disease diagnosis will be swept under the carpet with a whole lot of restructuring because it’s 

relatively small beer compared with the cost requirements of molecular pathology analysis in cancer. But with one in 17 

people having a rare disease, and a significant proportion of those needing molecular diagnosis, we need to make sure 

we don’t forget about this group of people.” 

That clinician said the genetics service has worked well to identify ‘classic’, long recognised mutations, citing HER2 and 

BRCA, but perceived the genomic service to be less well coordinated when it came to other targets or the delivery of 

whole genome information for cancer, with differences between the four regional laboratories. 

 

Scotland’s genetic laboratory network  

Several respondents raised concern that the regional genetic laboratories were facing a considerable – more than one 

person said “unsustainable” – increase in demand for which they are not yet ready. Others commented that demand 

growth is affecting every aspect of cancer patients’ pathways and it should be no surprise to find diagnostics is simply 

no different. 

One respondent said funding issues have prevented the necessary expansion in laboratory services in recent years to 

meet demand, saying this is only now beginning to be addressed. 

One respondent said the size of the network created the scope for greater specialisation within laboratories, which could 

generate increased capacity. 

Some respondents expressed concerns about any move towards centralisation of services. While there would be a case 

for individual labs to develop specialisms on behalf of the rest of the network they said, any move to dismantle the 

network or move to a model of a single hub lab would create new problems – including undermining the current close 

working relationship between pathology and clinical science.  

One respondent described decisions in a number of countries, including England, to create larger genomic testing service 

hubs away from hospital centres – and thus on a different site from pathology services – as a catastrophic mistake: 
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"The left hand doesn't know what the right hand is doing. It creates all sorts of issues moving specimens around and, 

when your central lab isn't responding fast enough for whatever reason, the regional lab that did the work before comes 

under pressure to step in. 

"You could have as much money as you like but if you organise things the wrong way you certainly won't get a better 

service." 

As one respondent pointed out, the future shape of services will be driven to a considerable extent by the availability of 

staff: 

“Ultimately, it’s about people. There are not enough expert clinical scientists coming through the system. Workforce is 

the biggest challenges and it’s one of the biggest problems to fix.  

 

Skills, staff and understanding 

It was generally accepted by all respondents that workforce is the biggest issue and challenge when seeking to expand 

the regional laboratory network to meet growing demand. 

It was also pointed out that there will be a need for more than just clinical scientists. As one person put it, when you are 

dealing with the amount of information in a genome, you need infrastructure that can manage that data safely and 

effectively (see also later section on data). This, they said, means the growing laboratory service will also require IT staff, 

informaticians, data scientists and managers.  

Attracting Staff 

Opinion was split as to whether there is a shortage of clinical scientists to fill new vacancies that may be created. Many 

clinical scientists already have PhDs, and some have significant postdoctoral level experience. One head of service said 

they had seen tough competition when they’d advertised for these roles which, at a more senior level, are well paid and 

attracting people from both scientific and medical backgrounds.  

One academic suggested that the NHS is particularly attractive for scientists who want to put all their learning into 

practice and be able to see that they're making a difference: 

“My job is to help people find their path. Academic research is interesting but it's not for everyone. Living from grant to 

grant with two or three-year contracts isn't for everybody. The people who I have encouraged and supported to apply 

for these NHS jobs haven’t found them easy to get.  

“However, there's a sense that once you're in the NHS system, you've got a job for as long as you want it. The laboratory 

service as a whole works really hard to produce good quality results. You know that if you're going to get a result, it's 

going to be the right result. There's a trust there built up over time. But I worry that staff are not getting the training to 

develop the skills – or getting the new challenges – they need to feel stretched and rewarded.”  

One oncologist commented that the NHS is in competition with commercial research organisations for clinical scientists, 

while the bioinformaticians that Scotland will need to 'crunch the big data' if it is to really capitalise on its joined-up 

patient records are already in huge demand from all sorts of other industries. 

Concerns were raised that Scottish university courses are not meeting the needs of the NHS. 

“I think there's a gap in genomics education,” said one respondent. “We’re nowhere near where we should be in terms 

of university or college courses.  

“University biomedical science course graduates come out accredited and ready to work in pathology, haematology or 

biochemistry but they don’t have the experience from their degree course to work in genetics. We need people with 
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degrees in genetics or who have worked in a genetics laboratory in industry or university – we need that experience to 

start with.” 

And that interviewee pointed out that any growth strategy has to take into account that people do not take up roles as 

clinical scientists in laboratories ‘fully formed’. Instead, they need lengthy ‘on-boarding’ – and there needs to be 

recognition that training new staff also puts additional pressures on existing staff who are often already working at full 

capacity. 

Retaining Staff 

Several respondents explained that clinical scientists have often come to the NHS after several years in challenging 

research roles where they gained doctorate and post-doctorate qualifications. Several people suggested that retaining 

them in the NHS requires these scientists to continue to be stretched intellectually, rather than stressed, by their 

workload. 

One respondent worried that, because the current service is so stretched, it is difficult to nurture staff or give them 

opportunities to grow: 

"This is such a rewarding career and, if you're looking for something that is changing at a fast pace, that's never boring, 

where there's always something new coming along, then genomics is absolutely for you. 

"At the moment, there's no ability to support people in their careers. We really are struggling to develop future managers 

because we just don't have the capacity to take the people who are blossoming as junior scientists or clinicians and give 

them the additional training and development. If we don't address the issue of capacity, we could start losing people 

including those who could have been our future leaders both in clinical science and beyond." 

Several oncologists talked of the potential benefit of clinical scientists becoming more involved in research, possibly 

alongside academic colleagues, developing evidence for good future practice. One said: 

“I think there's definitely a chance to make a big difference as a clinical scientist to what patients experience after their 

cancer diagnosis. I think that's quite a powerful thing. Our decision-making is changed by the people in the labs.  

“I hope there will be an opportunity to have these clinical scientists not just delivering standard of care genomics but 

genomics for clinical trials and the research side of genomics. At the moment when we have got a research question 

we'd like to look into, although the NHS labs are interested, they don't have the capacity to get involved. If they had some 

room for research and innovation it would make a difference.” 

Another oncologist added: "Most people wanting to do laboratory work in cancer, whether it's a diagnostic laboratory or 

a preclinical research lab, are motivated by understanding what it means to people with a disease – to be able to take 

their findings into the clinic.”  

Several respondents raised concerns that any future strategy must bring laboratories and other NHS colleagues closer 

together; that those who had opted to work in the NHS would become disillusioned if moved to centralised laboratory 

services, which could leave them feeling more distant from their pathology counterparts and patients. 

One clinician and academic said the NHS has to do everything possible to make sure scientists do not feel left behind if 

they go into the NHS: 

“You have to make the work attractive and appropriate to the training and experience of the people doing it. The whole 

field of biomedical and clinical science is changing rapidly, and people need to feel part of that and that they are doing 

the very best for patients whatever their specialty.  

“People need to know they are recognised and valued, that they are part of healthcare. If they lose that sense of having 

skin in the game, they’re not going to be unprofessional, but they are quite likely to feel demotivated.” 
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A colleague with a similar clinical and academic role agreed: 

“It's essential not to depersonalise the role, to somehow put scientists in labs and computer suites away from other 

humans. Knowing that the patient is within a short distance of where you are and that you're making a difference to them 

– and getting direct feedback from clinicians – is far more rewarding than just spewing out reports that you're not even 

sure anyone is reading.  

“These are bright people often with PhD degrees. As the science develops, they want to develop with it providing better 

diagnostics and introducing new systems. They don't come in to work to sit in an office and grind through specific criteria 

for variant analysis just for the sake of it.” 

One head of service said: “We owe it to these incredibly highly skilled people to make sure they don't work in silos. They 

need to know they are really part of the team. After all, you can't have next-generation cancer services without oncology 

and pathology any more than you can have it without clinical science.”  

One oncologist predicted that clinical scientists who are expert in genomics will inevitably be drawn into working closer 

to patients and the clinical teams around them as the role of genomic medicine grows: 

“Without them we can't enter the future. Their role is vital to our understanding of individual patients’ diseases. 

“We’re going to increasingly need to have more direct input into clinical care by the specialists from the laboratories. In 

the same way as our pathologists come and explain the pathology to us, and we consult radiologists and ask them to 

explain, interpret and advise what the images on the screen mean, increasingly we are going to need somebody to 

explain the molecular pathology. Theirs is a specialty in its own right which I can see inputting into many more MDT 

discussions.” 

 

Recognition and understanding of genomic services 

One group of questions in the interviews asked for thoughts on the recognition, knowledge and understanding of the 

regional genomic laboratories by people in three different groups – fellow healthcare professionals, policymakers, and 

patients. 

Healthcare Professionals 

Amongst healthcare colleagues, a common theme in the answers was that understanding of the work of clinical scientists 

was greatest amongst pathologists and then those members of multidisciplinary teams who rely on laboratory colleagues 

to undertake and report genetic tests. 

Several respondents said that genomics should be included in the continuing professional education requirements of all 

healthcare professionals across primary and secondary care on the basis that the number of patients whose treatment 

will involve some sort of genetic or genomic test will continue to increase. One person said good resources already exist: 

"There is a really nice package of education from Health Education England that is tiered at different levels. So, if you're 

a nurse, what is the impact of genomics on your job? If you're an obstetrician, what do you need to know? And so on." 

One oncologist suggested relatively low understanding of the role of genetics amongst healthcare professionals is a 

problem: 

"We collectively are still very poorly informed about genetics, particularly the differences in the roles of somatic gene 

analysis versus germline gene analysis. Even that fairly simple distinction seems to cause inordinate confusion amongst 

people who, frankly, really need to know the difference." 

Another oncologist added: 
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"Most of the clinicians that I work with have little understanding of what goes on; they struggle to understand some of 

the reports that come in. I accept it's not easy, in fact it's complex., but it is important." 

"It tends to be a bit of a black box syndrome," according to one clinician. “The sample goes off and the answer comes 

back ‘but please don't confuse me with what goes on inside that box; I just want the answer, and I want it yesterday’. 

And this becomes one of the greatest challenges – the people providing the samples for analysis need to understand 

what they're doing and why. 

"If you separate everything, if you dissociate the tissue pathology service from molecular genetics service, you have a 

recipe for complete and utter disaster." 

Policymakers 

For policymakers, respondents felt that the desire to ensure patients in Scotland have access to the right treatments for 

rare diseases and cancer is a huge driver. However, few in Parliament or Government are experts and all rely heavily on 

advice from those who are.  

There was a broad welcome of the Scottish Government's commitment to invest in companion diagnostics, though 

several respondents questioned whether the will – or the funding – will ever be there to make the step change in policy 

that they believe is needed to embed appropriate testing of all patients far earlier in their treatment journey. 

Patients 

Several respondents suggested that, just because overall knowledge amongst healthcare professionals is not great, it 

would be wrong to underestimate the knowledge and understanding of patients. 

While some believed a large proportion of patients will simply be of the view ‘a test is a test’ and wonder why it can't be 

turned around as quickly as any other sample they have given, others will undertake exhaustive research of their 

condition. Several people reported that those desperately seeking treatment options where others have failed will often 

gather a lot of information about molecular genetics. But not all the information they find will be helpful. One clinician 

said the concern is that people are given false hope: 

"There is an enormous amount of hype around genomics and genomic medicine and what it is capable of delivering right 

now. They're sold an idea that this will be a solution – this will be the cure. And, unfortunately, that's not how the world 

works. It's great for some patients but not for everyone.” 

One patient advocate says it's essential every patient is actively supported by their healthcare team to understand why 

they are being asked to consent to a sample being tested in a genomic medicine laboratory: 

"When a patient sits in front of the clinician there has to be an understanding about what the goal is and what the value 

of that consultation is. Where a bit of tissue is taken away to an unknown location to be processed by an unknown 

professional, inevitably the significance of that won't automatically be clear." 

One oncologist agreed they have a responsibility to spend time carefully explaining why a test is being sent off for 

analysis: 

"When you consent a patient, you've got to be very guarded about what you will achieve. So, if we do sequencing, more 

than half of patients won't find anything useful on it. Even the half that do, maybe only 11% will access treatment that is 

informed by that. It's so important not to mislead people into thinking that the test is going to solve all their problems. If 

you are in that 11% and end up on a precision therapy, your gains are so much greater than a non-precision therapy so, 

for you, it's worth so much. But you have to be so careful about how you portray this to patients and the public." 

One patient advocate was clear that, though patients may never meet clinical scientists, the impact their work has on a 

patient’s care can be significant:  
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"It's one of those realities of healthcare that the relationship between the individual patient being treated and the people 

in the background - in the backrooms doing the work that enables treatments – that there's never an opportunity to say 

thank you directly; to say thank you for transforming my physical and my psychological wellbeing. 

"This service can be transformative in terms of healthcare. 

"You see it in lung cancer. People, because of the late stage in their illness, go from knowing that their cancer isn't 

curable to then, because they got access to specialist pathology, because they have a genetic mutation identified, go 

from a point where the expectation is weeks or months to potentially years and perhaps decades.  

“The value of that, individually, is so important that when you're looking at a service, when you're looking at the 

professionals and staff in that service, their intervention transforms both the quality of life of people and, in some cases 

their life expectancy. I don't think we can ever underestimate the value of that.” 

 

Research  

As stated above, a significant number of respondents suggested that a core part of any strategy for Scotland’s specialist 

laboratories should be to support them to have the time, resources and encouragement to increase the amount of testing 

they do in support of research.  

Current national policy is that the NHS in Scotland will not fund research therapies, except in exceptional circumstances 

where NHS boards choose individually to do so using their own resources. 

A fault line became apparent in respondents’ views on whether this position is in the best interests of patients and the 

wider NHS. 

Several respondents suggested that, if the NHS were to fund, for instance, testing to establish whether a patient is 

eligible to join a clinical trial, the NHS would potentially quickly benefit from a patient moving into a study where their 

new treatment was paid for by the trial sponsors. 

One clinician and academic said there is a ‘profound impact’ where the tests they know they will require are not funded: 

"We are unable to provide a wider genomic testing service than is funded through NSD [NHS National Services Division].  

“We are clinicians. We know what's coming and we know what's likely to be a success in terms of new drugs. So we 

have a good idea of what we need to develop. And, perhaps as a result, independently, some laboratories have gone 

ahead and developed tests long before a medicine is approved by the SMC. And then they are met with opprobrium from 

other quarters for delivering something that is not available elsewhere in Scotland. It's professionally frustrating and it's 

also downright wrong.” 

However, another respondent, who also has both university and clinical roles, suggests the principle that the NHS does 

not fund clinical trials of new treatments is unhelpful and, in practice, false: 

"If you go back and look at the founding document for the NHS in 1947, written into that is the expectation that the NHS 

will be a place in which research and development can and should be done.  

“Now, where people are particularly sensitive about this is if they think the NHS is funding the cost of something that is 

necessary in a pharma trial. But the NHS does fund the cost of trials.  

“If I'm sitting with a patient who's progressed on first-line treatment and they are a candidate for a trial of a second line 

treatment, who has paid for everything up until then? The NHS, because we do our trials sitting in routine care. So, yes, 

if it's a test specific to a pharma clinical trial then the sponsoring pharma company should pay. But if it's an academic 

trial, the NHS pays because it's counted as an excess treatment cost. 
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“How much better would it be if NHS routine testing already allowed us to say to a patient that they did or didn't have a 

mutation? We would know straight away if they were eligible for a trial, and we wouldn't waste their time – and their 

emotions – by telling them about a trial because we already know that it is not for them.”  

Several respondents said that they believed limits on genomic testing capacity in the regional laboratories is having a 

detrimental effect on both the ability of Scottish centres to become involved in clinical trials and the speed at which 

patients can access new treatments – both by being part of those trials or after the treatment is licensed. 

One oncologist and researcher suggested it is unwise to imagine that academia or commercial organisations will fill the 

gaps in the testing capability of the NHS: 

"I was in a call with a pharmaceutical company recently and they're saying 'why come to Scotland when we know you 

can't tell us who is in the group of patients we are looking for?’ 

“We definitely have to turn down studies because we don't have the information. We have got involved in academic 

studies to plug the gap where we can, but there is a list that I could show you of the studies that we have said no to 

because we don't have the testing." 

Another oncologist pointed out that it is impossible to know how many more studies Scotland has not been able to take 

part in because no centre here was ever approached: 

"When you're talking about early phase studies of targeted therapies, we know that companies go to centres that are 

doing panel-based testing routinely on populations. And, because we don't do that in Scotland, those companies will not 

even approach us.” 

One research leader said any future policy must be around offering the broadest laboratory capability possible: 

"When we don't have a test in place, we have to rely on industry saying they'll do the testing. But if industry find that 

England or the rest of Europe has the test, why would you come to Scotland? We end up at a disadvantage. If you need 

the test, you have to pay someone else to do it and then, if you can't establish whether someone is eligible for a clinical 

trial because you haven't been able to do the test, that patient misses out on the trial." 

Another oncologist says information from testing informs both clinical decisions and research – and there would be a 

potential ‘win-win’ if Scotland was to choose to do wider testing: 

“It is clear that some patients have got inherent resistance to some of these expensive drugs that we give. If we were to 

do more comprehensive molecular testing, you might be able to pick that up early.  

“Equally, if we wait for other people to develop that test then our patients, because we are not in the vanguard, miss out 

on the opportunity of benefiting from them. 

“It used to be that a cancer clinical trial looking for a particular molecular subgroup, would have the test for that subgroup 

rolled into the study. However, now, because many other parts of the world have comprehensive testing available, the 

drug companies with these medicines look first at the sort of environment where the molecular tests are already in place, 

and where patients can quickly be picked out, as being eligible for the trial.” 

A patient advocate explained that, in advanced cancer, access to clinical trials can literally be a lifeline: 

"When you get to the end of your pathway, access to clinical trials and research becomes important because you've 

essentially run out of treatment options. Access to new treatments, access to clinical trials, becomes of critical 

importance then because it could mean extra months to live and spend with your family. 

"That is why it's so galling for a patient to be told, 'Sorry, you can't get access to this new drug because we can't do the 

appropriate genetic tests for you to receive it'." 
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Another patient advocate expressed concern that the NHS’s ability to support research in Scotland does not feel 

guaranteed, and that patients in Scotland can feel “vulnerable” because they may not be able to access innovation that 

they might if they lived elsewhere: 

"I think the concern is that not everybody who may be eligible for treatment is necessarily having the appropriate genetic 

testing at the appropriate time in order to access that treatment." 

One head of service pointed to another dilemma for patients and clinical teams: whether to go to England to be part of 

a clinical trial that isn't being undertaken in Scotland: 

"Whenever there is a request to send a patient to the Christie or the Royal Marsden, my first question is ‘why aren't we 

delivering this locally so these patients don't have to travel?’ And invariably the response is that we cannot provide access 

to the genomic testing in Scotland that we would need to be part of the trial. 

"So, we do everything we can to get these patients onto trials outside Scotland. 

“But some patients opt for standard of care treatment rather than travel the long distances involved, simply because 

they've got their families around them here and they don't want the additional burden of travelling." 

One oncologist made a plea that any future strategy is predicated on the delivery of more tests than are currently offered: 

"This is not just about trials, it's about being able to use treatments that are already out there. I mean, there must be 

patients out there with NTRK [neurotrophic tyrosine receptor kinase gene] fusions who don't know it and who could be 

benefiting from those drugs. There must be patients dying every year in Scotland with NTRK fusions who've never had 

an inhibitor because we simply don't know who they are. So which tests are chosen to be provided by the NHS has a 

direct implication for patient care.” 

Another research oncologist pointed to the model of the Royal Marsden that brings together a cancer hospital, itself a 

collaboration of different local and regional NHS teams, with a university Institute of Cancer Research, all in collaboration 

with the pharmaceutical industry and cancer research charities. The collaboration, they said, supports routine 

comprehensive testing as part of broad bioinformatics analysis of every patient, thus increasing the likelihood that, should 

a patient run out of standard treatment options, their team can choose from a portfolio of current early phase trials. 

One head of service said it was important to recognise that the four regional laboratories are in teaching hospitals which 

are also centres of research. They suggested this is no accident and means that the foundations of close working 

between academia and the NHS are already in place on which to build broader collaboration. 

 

Companion diagnostics and SMC 

Precision medicines, by definition, are developed to target a very particular feature of a person’s cancer or rare disease. 

Increasingly, this is identified by genetic or molecular profiling. Those patients whose disease has the identified trait 

would be expected to respond to the treatment. Those without it would not. 

As the Scottish Government acknowledges in its Programme for Government 2021, ‘many of the new medicines being 

accepted by the Scottish Medicines Consortium require genetic tests.’ 

The licensing of precision treatments usually requires the test to be carried out and be favourable for the treatment for 

the patient to receive it. The availability of these tests, or ‘companion diagnostics’, therefore dictates whether a patient 

can be considered for the associated treatment. 

The SMC brings together clinicians, as well as pharmacists, patient and lay observers and the pharmaceutical industry, 

to consider submissions from  companies behind new medicines and, on the basis of an assessment of their cost 
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effectiveness for the clinical benefit offered, provides advice to NHS boards’ areas’ drugs and therapeutic committees 

on whether the medicine should be made available on its formulary and on what basis. 

A separate group, the Molecular Pathology Evaluation Panel (MPEP), was tasked with making recommendations on the 

tests that should be provided nationally in Scotland, including companion diagnostic tests, and shares its decisions with 

the SMC. 

A large proportion of respondents reported that the SMC was able to publish advice on a medicine or treatment sooner 

than NHS labs were able to have the companion diagnostic for that medicine in place. As one oncologist put it: 

“We're behind other comparable nations. That's evident in a number of ways both in patients who do not get routine 

testing and also with new drugs that have been licensed that have a molecular test that goes along with them where, 

without the test, the patient misses the opportunity.  

“You would have thought that somewhere in the horizon scanning, if a new drug comes along that requires a companion 

diagnostic to be attached to it and if you don't have the capacity with the ability to do that test, that would be flagged up 

as an issue in the system early on and we’d fix it in time.” 

One patient advocate said that, for medicines for the patients they represent, it is not fixed: 

"The SMC approves the treatment. It's in all the papers. Fantastic. And then you discover that your own health board 

won't make it available – though actually finding that information, accessing your local formulary, can be pretty 

challenging for anyone, not least someone who is at the end of their life and desperately searching for a new option. 

"So, there is this additional local step, and it's not an insignificant one because it can make an SMC-approved medicine 

all but impossible to access. 

“A new lottery has opened up that depends on a patient's cancer. 

"The whole direction of travel is towards new precision treatments and genomic medicine. There has to be the capacity 

to offer diagnostic tests regardless of what cancer you have. These medicines offer an opportunity to improve patient 

outcomes and they must be equally accessible across geography and demographics.” 

One oncologist and researcher commented that, just as precision treatments narrow the focus to subgroups of 

subgroups of patients, the number of experts also narrows. This creates a new challenge for groups like the SMC and 

MPEP: 

"Most oncologists treat one or two cancer types and, whether it is the SMC or MPEP, the oncologist or haematologist 

normally at the table might want to reach out to their genomics expert colleague for that tumour type. This can feel like 

a bit of a conflict of interest because, in general, those people will definitely want to smooth the pathway for accessing 

a drug for their patients." 

Another oncologist’s view is that, despite horizon scanning “nothing seems to happen until the SMC has issued its 

advice”. 

“The capability is considered in the process, but nobody considers building the capacity until the SMC say yes when, of 

course, it's too late. Building that capacity takes quite a long time. From a patient's perspective, it can be too long, too 

late." 

One respondent said that, unlike clinicians and researchers who have managed to be involved in clinical trials, who get 

to understand the medicine long before it goes to the SMC, the laboratory teams are often ‘in the dark’ about the 

practicalities of a companion diagnostic. Without that experience they felt they were always playing ‘catch-up’, finding it 

difficult to give an informed assessment of the true cost of the procedure, including staff time, or an accurate timeline 

for when the test could be fully validated and up and running.  
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One clinician said they felt MPEP, which they described as a "potentially very good integrated one-stop shop and good 

decision-making system", is being rendered ineffective by decisions on what tests are actually funded resting with NSD. 

They reported that some members of MPEP believe their role will end with the advent of the new genomic oversight 

system being put in place following NSD's review. 

There was very strong support amongst respondents for a national strategy of earlier engagement with the teams 

developing new treatments. As one respondent put it: 

“I think Scotland is potentially well-placed to come up with an approach that is a bit different if everyone works together, 

a partnership with all the players. At the moment everything is very disjointed, which is a problem in itself.” 

One oncologist suggested the current horizon scanning and role of MPEP offers ‘a real opportunity’ to get things aligned 

and for the tests clinicians and researchers need to be put in place – but not all those involved are taking advantage of 

the existing system: 

"In a way, pharma is deciding what our genetic testing looks like. Pharma is very well aware of how to get things into 

MPEP whereas, for clinicians or for other genomic tests which are important prognostically, for example, to predict 

resistance, we have a lack of understanding of the system amongst clinicians and academics who are simply not matching 

industry when it comes to shaping what testing looks like. 

"The current reality is the SMC will say yes, but the NHS will not have the test in place so either pharma funds a solution 

or we send samples out of Scotland to get tested." 

One patient advocate called for an end to the current ‘sometimes piecemeal and product-related negotiation around tests’ 

and for a move to a strategic approach. 

One respondent called for a complete rethink of the way Scotland manages access for patients to new medicines and 

treatments. They argued that the landscape could be revolutionised by the creation of a central budget covering both the 

cost of the drugs and the cost of testing, overseen and coordinated by the SMC with very clear timelines set for how 

soon after a national decision is made that the molecular test – and the treatment – become available to everyone 

everywhere in Scotland: 

"The problem we have with our fragmented approach is each board has to find the resources for both the drug and the 

test. In a sense, the drug is easier – you go and buy it. Getting the molecular testing takes longer because labs have to 

up-skill themselves.  

“A national approach, with agreement on which lab or labs will deliver this test across Scotland, would end this crazy 

system we have and mean that when a patient comes through needing a test for a drug, the test is in place.” 

 

A genomics strategy 

One respondent called for a comprehensive national strategy for genomics: 

“The thing that is missing at the moment is a long-term strategy for the delivery of genomics for cancer and rare disease. 

With that we could start to make decisions about delivery, about which patients with which diseases will get whole exome 

sequences, and when.”  

Another respondent suggested that the need is for a unified national approach: 

"None of us sees the full picture. We have to bring everyone together: industry, NHS, academia, government, the 

genomics laboratories, the cancer policy teams, the Chief Scientist Office – all around the table to gather information so 

that we can look ahead three, five and 10 years to join the dots." 
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Data 

Several respondents suggested that the shared ambitions of clinicians, scientists and academics cannot be realised until 

Scotland has the digital infrastructure to allow the safe sharing of data, including the outputs from sequencing. 

"Everybody wants to get their hands on genomics data, whether it’s government, pharma, academics or clinicians" one 

respondent commented. " This is really valuable data, and we need to be able to manage it properly.” 

“The catch is that research is not the primary driver in the NHS,” said another respondent who is deeply involved in 

research. “We completely lack the infrastructure, for example, to recycle available data into studies. Every time we do a 

next-generation sequence on a patient, we sequence all their genes. I will perhaps look at 10 of them for the disease I 

am interested in, but we have a whole mass of other data that could be redeployed in a research setting. But, without 

the correct infrastructure and consent, we lose that data." 

Another research leader suggested, with the right data infrastructure, Scotland will become a very attractive place to 

invest in research: 

“It doesn't really matter whether your sequence is done in a machine in Glasgow or in Edinburgh, it boils down to a 

computer file that should be stored centrally and accessible to all centres in Scotland. 

“Everyone thinks of genetics as wet analysis, but the key bit is actually the dry analysis: the scientists who understand 

genetics and genomics, who are really intelligent, who can interact with a clinician to come up with an answer. And that 

bit is best done within a region. Most of the diagnostic value is actually in the interaction between the clinician and 

laboratory. 

“We need IT infrastructure that stores and allows sharing and usage of data. That has to be common across Scotland, 

not specific to individual places or team. If we specify a whole new application and IT system and pay for it, that could 

be quite inefficient compared with everybody just using the same company for the analysis software. And we discover, 

for example, that Edinburgh and Dundee can share data because they use the same analysis package, without anyone 

creating a fancy pan-Scotland IT set up. And if Glasgow and Aberdeen were to use the same system, then we could all 

share.”  

One oncologist cited the potential value – and current limitations – of the SCI [Scottish Care Information] Store platform, 

saying it could have particular value in both immediate patient care and long-term research – particularly if it was linked 

to the outputs of molecular tumour boards: 

"I've recently been seeing a patient from elsewhere in Scotland and I can use SCI Store to access their laboratory tests 

– but not their clinic letters or their pathology tests because that person's border doesn't put that information on SCI 

Store.  

"If we agree to it as a country, genomic tests on cancers could sit on SCI Store and be accessed by any other clinician 

involved in that person's care. And ultimately, because we all have a CHI number in Scotland, we could track almost all 

healthcare activity and prospectively build a population map of what these genomic changes mean.  

“So, if my patient has a test as part of routine care, it goes to the molecular tumour board for consideration. We capture 

the mutations, we capture the CHI number, and then, in five years’ time, we can go into the healthcare record, pull out 

everything that happened to that individual and build a repository that tells us, at the population level, what specific 

mutations mean in certain cancers. That, I think, would be a very powerful research tool. 

"It would be a big engine but it's doable in this country.  
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"And then that allows your molecular tumour board to be self-learning – asking itself what happened to those cases with 

this particular mutation across the whole country? If you happen to have a particularly unusual combination of mutations, 

what does our data suggest will work or won't for this person? 

"What a fantastic opportunity to explore the natural history of disease – to really see what certain mutations mean in 

certain contexts. What really happens if you have a p53 mutation and an APOBEC? You don't have to run the experiments 

- they will run for you if we have point of care testing in the routine service and we capture that data.  

"Just as we've learned many things in clinical practice over centuries, it’s because we've recorded information and we 

followed people up. We can do the same with genomics. 

“The risk is that we are going to get left behind again because we are slow to see the opportunities. 

“We don't have a national forum where we discuss things properly and coordinate a national approach, rather than the 

current university by university or NHS board by board approach.  

“I think a constructive way forward would be to build on what is already happening between Edinburgh and Glasgow 

around some current cancers of unknown primary, which is the creation of a molecular tumour board. And you could 

have a molecular tumour board for each different cancer type so, when you have genomic data that are not quite so 

clear-cut as to how you interpret them, the case is discussed, the discussion is recorded with the mutations and that 

goes to SCI Store.” 

 

More testing sooner 

The experience of Lesley Stephen [see Perspectives section] makes a case for much broader testing of cancer patients 

much earlier in the pathway. It is a change in practice that several respondents believe would not only be justified in 

terms of patient care, but also on grounds of cost effectiveness.  

“We talk about good practice, but we tend to be thinking primarily about patient safety,” said one research leader. “Why 

do we always have to follow? Why not lead? We should be learning by doing things. Let's lead by doing things – by 

making decisions to lead.” 

The overall cost of undertaking tests was considered by several respondents. Some pointed to the lessons of next-

generation sequencing which has seen testing equipment become faster and cheaper over time, opening the possibility 

of undertaking broader testing for more people. However, several respondents also pointed out that the outputs from 

testing were of little value to clinical decision-making without appropriately qualified people to interpret them. 

“It always comes down to money,” said one oncologist. “But one of the arguments I make is that routine treatment in 

cancer is expensive. We do CT scan on patients every three months. A CT scan can cost up to £1000. Molecular tests 

cost less than that. You wouldn't consider giving a drug to a patient if you didn't know that their cancer was getting 

worse. You will also do a CT scan to see if a treatment is working. So, why would you not want to do a molecular test 

that would give you an idea whether the patient is likely to benefit from a really expensive drug?” 

One research lead said sequencing beyond what is immediately needed can pay off in a relatively short time: 

“If we take breast cancer. It is so stratified. The markers are becoming more and more defined. We’re splitting it down 

and splitting it again. It means that, if we've got somebody whose cancer is, for instance, triple negative, HER2, we look 

for that and they have a drug. But then, six months later, we’ll be looking for a slightly different mutation. That's why I 

think that everybody being tested comprehensively at the start, rather than halfway down the line – and then perhaps 

again later – makes a lot of sense.” 
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One head of service questioned whether – beyond any wider future research benefit – the principles of Realistic Medicine 

demanded that, wherever there might be benefit, as broad a set of tests as are available should be undertaken as early 

as possible in a cancer patient’s journey: 

“The ability to test upfront and find out what will actually work for an individual patient based on a profile of their cancer 

would enable us to have really powerful discussions – both between clinicians and with patients about what matters to 

them, what will work and what won’t.  

“Treatments that are not working have a huge impact on a patient’s health and wellbeing, their lives and their families’ 

lives. There is a parallel between precision medicine and delivering Realistic Medicine in cancer care, and that includes 

doing everything we can to establish the value to a patient before we launch into a new treatment. This would have a 

huge impact on patients’ health and wellbeing, their lives, and their families’ lives - their whole experience.  

“Then we have to think about our capacity to deliver those treatment options. I think there is an opportunity to plan 

across the whole pathway." 

But what of the additional cost that might be involved? The head of service suggested it might be wrong to assume that 

a Realistic Medicine approach will cost more overall: 

"This would take some complex modelling and piloting over time. And I don't think that any NHS management team in 

their own silo would have the line of sight of the end-to-end pathway for patients to be able to do good modelling of the 

whole pathway and the cost of each step. It is highly complex. For instance, how do we factor in all those patients who 

choose not to have a treatment? 

"Currently, to my knowledge, there is nobody who is really focused on this from a pathway perspective, really setting 

out the costs and benefits to patients and the system as a whole. With this information we might make some very 

different strategic financing decisions.” 

 

What testing should we prioritise? 

One of the questions in the survey asked whether a future strategy for Scotland should focus on expanding the number 

of tests to meet demand or investing in whole genome analysis. Several people said ‘both’, while others called for 

laboratory leaders to be allowed to ‘follow their instincts’ rather than only undertaking tests agreed centrally or dictated 

by a new treatment.  

Several respondents suggested evolution rather than revolution: 

“We have to start by expanding the current list of tests. If we can't deliver the simple tests at appropriate scale, what on 

Earth makes us think we can deliver the more expensive, more complex tests on an appropriate scale? We have to be 

planning ahead so we are ready for future technologies. But right now, we’ve got to catch up with the present first.” 

Another respondent said: 

“Whole genome sequencing makes good headlines but it's pie in the sky to suggest right now that even exome, never 

mind whole genome, sequencing will help when we haven't a clue what 99.9% of the data that comes from genome 

sequencing means. What we need is a good integrated rapid service of targeted genomic testing for things that we 

understand we need to know about. 

“A small number of patients, perhaps with very rare tumours and where there is nowhere to go -where there is no proven 

standard therapy - for them genomes may play a part. We are in the realms, almost, of research at this point for these 

people, looking for an opportunity for treatment where there is nothing else. But that’s not a principle that you can base 

your core pathology genomic testing upon.”  
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“Whole genome, at the moment, does not add much,” said one research leader, “because the first thing we do with the 

whole genome is actually do the bioinformatics to turn it into a whole exome because you don’t know what to do with 

all the stuff in the middle. So, for me, the best value and best coverage for the time being is undoubtedly from clinical 

exomes.” 

One patient advocate accepted this but wondered whether, in an area as vast and undiscovered as genomics, Scotland 

should aim beyond the horizon: 

“I accept it probably makes more financial sense to just focus on the ones that we know about, where a drug is available. 

However, there is another argument which is that it’s like walking into a dark room with a torch. You look around and 

highlight places, but why not try and light up the whole room and share what you find?”  

Another research leader suggested Scotland should be open to both evolution and revolution: 

“If you go for whole genome sequencing from the start it's probably going to be massively expensive. So perhaps 

academia and industry should go to government and make the case, because whole genome sequencing will lead to a 

whole shed load more research and discoveries. 

“A couple of years back we did absolutely everything to consent as many patients as we could for a pancreatic cancer 

trial. We sent off the tissue but not one of our people had the mutation to go on the trial. In fact, along the way, we 

helped to establish that this particular mutation was only found in a particular ethnic group.” 

One oncologist called for the adoption of something like a right to testing for cancer patients: 

“The tests you need for a breast cancer patient are a bit different from an ovarian cancer patient. To say that we should 

do a whole genome on every cancer patient is a leap and I feel will take too long to implement. 

“However, we need to embed into the NHS the principle that every cancer patient should have more molecular testing 

done. 

“What those tests are will evolve and I do tend to agree that, ultimately, we probably will be doing whole genomes in 

many cases, or certainly we will be adding in new targeted gene sequencing panels as we go along.” 

“I can see the case, in certain cancers, for molecular testing,” added another oncologist. “Probably more targeted as 

time goes on to get a comprehensive picture.  

“Then, if you want to give them another drug subsequent to the initial diagnosis, do further tests to ask if the cancer has 

changed – perhaps a resistance mechanism has developed. Doing another test might cost you a few hundred pounds. 

But then balance that against the drug costing £50,000 a year. 

“In certain cancers whole genome sequencing would be very helpful – certainly there is evidence to suggest that it would 

be helpful in ovarian cancer, sarcoma and some of the brain tumours. You wouldn't do it for everyone because it is more 

expensive, but you can justify the cost in these cases because the cost of the drugs is so astronomical that, actually, 

better identification of patients who will or will not benefit would pay for itself.” 

Another oncologist suggested the answer rather depends on why the question is being asked: 

“We are very much looking at this as binary. Here is a drug, we need to do the test in order to use it. Or, alternatively, if 

we do this gene test, we will get a diagnosis.  

“We need to be looking at things in a wider way, using genetics to describe every patient and how their illness behaves. 

We need to do whatever it takes swiftly to learn to swim in the sea of genomics so we can really pick out the bits that 

are truly valuable to us.” 

One leading researcher cautioned against policymakers focusing too narrowly on just getting the right policy on molecular 

diagnostics in cancer and rare diseases: 
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"There are other things coming through which mean we shouldn't focus just on sequencing the genome – alternative 

assays, possibly epigenetic assays, that may be needed for future precision medicines. We need to ensure we have a 

service that is able to flex. 

“I'm a massive advocate that genetic testing is not the only way. We’re trying to look for biomarkers – signatures – so 

any service we have, it might have genetics as its core focus, but it also has to be able to provide epigenetics. Equally, 

serology might be important to understand some cancers and rare diseases.  

“If we are really serious about precision medicines, throwing all our eggs in one genetics basket would not be the right 

way to go.” 

 

 

 


