
RIF Application Form 2
Please complete the following questions on this form. We recommend you complete the questions in Word prior to
copying into the form.  Once you have completed a section click save and move on to the next question. The form will
only be submitted once you have completed all of the questions. When you have finished the questions click on the Submit
for Review button at the top of this page.

Some users of Internet Explorer are experiencing technical problems with this form. Some users may not be
able to see the editable text boxes in this form.   We apologies for any inconvenience and are working to fix the
issue as a priority. You can download a Word copy of the form here and return it to us directly.

Section 1 - Innovation Motivation and Overview
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the proposal will address.(500 words)

With CORTEX our intention is to use routinely acquired CT scans to screen, diagnose and treat osteoporosis in at risk
groups.

Osteoporosis means thin, porous bones which are more liable to break. It is a silent and growing epidemic in an
ageing society- causing debilitating hip, spine and other fractures.

Affects 1:2 women and 1:5 men over the age of 50, and associated with >80,000 hip fractures annually in the UK.
Many fractures are preventable with simple lifestyle and drug interventions
Osteoporosis can now be diagnosed quickly, easily and cost-effectively using the computed tomography
(CT) scans that patients have already had done for other reasons
No additional radiation or additional visit to hospital for separate bone density scan
Large overlap between need for a CT scan (cancer, kidney or bowel diseases, endocrine disease) and the need to
screen for osteoporosis
Simple hip osteoporosis diagnosis using CTXA software; osteoporosis yes/no
Simple clinical guideline to identify patients at risk of osteoporosis (NICE CG146)
Simple electronic questionnaire, FRAX (the WHO Fracture Risk Assessment Tool) to give each patient their 10-year
fracture risk and guide NICE-approved osteoporosis treatments (NICE TA160/161 simple treat yes/no)

More than 40,000 CT scans are performed annually at Addenbrooke's Hospital, and there is a large overlap between
needing a CT scan and having risk factors for osteoporosis. We can now diagnose osteoporosis without needing to do any
additional scans, by using the CT scan images from the body/pelvic scan already taken. The technique we use is fully
accepted in the UK and US for the diagnosis and management of osteoporosis (ISCD - International Society for Clinical
Densitometry recommendations) and the innovation we now take advantage of (phantom free scanning) is approved by the
relevant regulatory authorities, including the FDA. In our pilot work, we have scanned more than 1000 patients on 5 CT
machines at Addenbrooke's hospital. We have also established a hub and spoke network for osteoporosis diagnosis using
CT within the UK as part of an NIHR portfolio study (Study ID 5290). Thus if we receive support for local implementation of
our CORTEX initiative, we are ideally placed to expand our diagnostics infrastructure to our local health partners (all that is
needed from partnering hospitals is an ordinary clinical CT scanner and a PACS link). Indeed we have already successfully
calibrated scanners throughout the UK and are ideally positioned to act as a National Centre for CT Densitometry, in further
rounds of Innovation funding.

Example clinical report for GP,  using FRAX and CTXA

INDICATION: Your patient recently underwent CT scanning, and was found to be at risk of osteoporosis from the FRAX
calculator completed in the waiting room

DETAILS: 78 year old female, Crohn's. Smoker. Long term steroids.

REPORT:  Femoral neck BMD T score is -4.2 (Using QCTpro CTXA software version 5.1.3). Lumbar spine BMD T score
at L1-2 vertebrae is -4.8. WHO FRAX calculated 10-year risk of an osteoporotic fragility fracture is 48%.

INTERPRETATION: She has established osteoporosis, with particularly low values of bone density in the femoral neck
and spine. Investigation for secondary causes, and treatment is advised (NICE TA161).
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The Innovation that underpins the CORTEX initiative is our ability to meet a health need (diagnosing
osteoporosis to WHO standards) with novel and fully licenced software which can use the CT scans that a
patient has already had taken. Any ordinary clinical CT scanner on which our team has scanned a special 'bone-
equivalent' phantom can be used to diagnose osteoporosis.

There is scope to scale-up to allow the diagnosis of osteoporosis from any CT images sent to the Cambridge Bone Group
via secure PACS/telemedicine.

With the proposed CORTEX initiative, an already-funded NHS osteoporosis research nurse will screen each days' CT
scanning lists to discover those patients who will be having hip studies (abdominal, pelvic or whole body PET/CT). The
nurse will identify those patients who fulfil NICE CG 146 for assessing the risk of fragility fracture. Those patients will be
invited to complete the FRAX calculator on a small standalone tablet PC, which comprises 11 simple questions. This
technique gives a very simple output, with age plotted against the risk of osteoporotic fracture:

Those patients whose values lie in the green zone can be reassured and they will be given printouts of their FRAX results
using a portable printer. Those in the yellow ('Measure BMD') and red (Treat) zones will be identified by the nurse before
they go in for their scans. The nurse will then let the radiographer know which patients were found to be 'at risk' of
osteoporosis, and in a single step (taking less than 1 minute per patient) the radiographer will upload their CT images to the
Cambridge Bone Group secure QCTPro computer. The image analyst will receive, process and analyse the images
(about 10 minutes per patient) using CTXA-Hip:

The report generated from the analysis is automatically paired with the original CT image and the results instantly merged
onto the PACS server for all healthcare professionals at Addenbrooke's Hospital to view. A commentary from a consultant
rheumatologist (Ken Poole), recommending treatment (see report in section 1) will be added. This will be within Dr Poole's
usual weekly reporting workload, needing no additional resources needed.

Finished report:



The report will be sent electronically to the GP, and in paper copy to the patient, along with treatment, lifestyle and follow up
recommendations.

Section 2- Proposal Overview
What is the proposed approach/delivery plan?  (500 words)

The proposed approach for the CORTEX initiative is based on the following steps:

Individuals, both men and women aged 40 years and above, attending for a routine CT scan are offered the
opportunity to get their osteoporosis risk assessed using the FRAX tool without any additional examinations.
If an individual decides to participate, he/she has to answer a tablet-PC based nurse led questionnaire about clinical
and lifestyle risk factors. A FRAX score is calculated based on the results of the questionnaire to determine if a
person requires a bone mineral density (BMD) measurement.
If the individual is at risk of having a major osteoporotic fracture (clinical spine, forearm, hip or shoulder fracture)
within the next 10 years the image analyst will then assess the bone mineral density of the individual concerned.
The GP and the individual will each receive a report including the results and if there is a need for bone therapy
or/and lifestyle recommendation.
The GP and the individual are welcome to contact the project nurse for further advice and management of the
patient.

Osteoporosis is a silent disease and is usually not diagnosed until an individual sustains a fracture. This screening
approach, using routine CT scans, will identify people earlier who are at high risk of a major osteoporotic fracture and
appropriate treatment can be commenced if needed. This will improve the diagnosis, prevention and earlier treatment of
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A vitally important outcome will be to raise awareness, among both men and women, of their potential risk of fragility
fracture and to encourage them to take action to help avoid suffering fractures in the future. Possible actions could be
changes of lifestyle, intake of supplements and prescribed medication if required. 

Who are the partners and delivery team. Why are they appropriate? (500 words)

Dr Keith McNeil (Chief Executive of Cambridge University Hospitals NHS Foundation Trust) has personally endorsed our
application to the Regional Innovation Fund. As a transplant physician he is well aware of the additional burden of
osteoporosis in patients who are already seriously unwell.

The CORTEX initiative will be delivered by the following partners and individuals;

Cambridge University Hospitals NHS Foundation Trust, and the staff of the Rheumatology and Radiology
departments play the major role in this project as part of a healthcare delivery organisation on the front line of secondary
care. At Addenbrooke's hospital, we aim to provide excellence in all aspects of diagnostics, treatment and care. This
project enables the hospital team to identify early established osteoporosis and provide individuals with treatment and if
necessary refer to the metabolic bone clinic.
Cambridge Bone Group under PI's Professor Juliet Compston and Dr Ken Poole, has a longstanding record in
transforming clinical practice through clinical research.


