Dynamic contrast-enhanced CT compared
with positron emission tomography CT to
characterise solitary pulmonary nodules:
the SPUtNIk diagnostic accuracy study and
economic modelling

Fiona J Gilbert,1* Scott Harris,2 Kenneth A Miles,1-3
Jonathan R Weir-McCall, Nagmi R Qureshi,3
Robert C Rintoul,4> Sabina Dizdarevic,®”’

Lucy Pike,® Donald Sinclair,® Andrew Shah,?
Rosemary Eaton,” Andrew Clegg,1°

Valerio Benedetto,1° James E Hill,1°

Andrew Cook,11.12 Dimitrios Tzelis,13 Luke Vale,13
Lucy Brindle,14 Jackie Madden,11.12 Kelly Cozens,11:12
Louisa A Little,11.12 Kathrin Eichhorst,11.12

Patricia Moate,1112t Chris McClement,11.12t
Charles Peebles,1> Anindo Banerjee,> Sai Han,1¢
Fat Wui Poon,1¢ Ashley M Groves,1” Lutfi Kurban,18
Anthony J Frew,%’t Matthew E Callister,1?

Philip Crosbie,2° Fergus V Gleeson,2122
Kavitasagary Karunasaagarar,23 Osei Kankam?24

and Steve George1112t on behalf of the SPUtNIk
investigators

1Department of Radiology, University of Cambridge School of Clinical Medicine,
Biomedical Research Centre, University of Cambridge, Cambridge, UK

2Public Health Sciences and Medical Statistics, University of Southampton,
Southampton, UK

3Department of Radiology, Royal Papworth Hospital, Cambridge, UK

4Department of Thoracic Oncology, Royal Papworth Hospital, Cambridge, UK

>Department of Oncology, University of Cambridge, Cambridge, UK

éDepartments of Imaging and Nuclear Medicine and Respiratory Medicine, Brighton
and Sussex University Hospitals NHS Trust, Brighton, UK

/Brighton and Sussex Medical School, Brighton, UK



8King's College London and Guy’s and St Thomas’ PET Centre, School of Biomedical
Engineering and Imaging Sciences, King’s College London, London, UK

?Radiation Protection Department, East and North Hertfordshire NHS Trust,
Stevenage, UK

10Faculty of Health and Wellbeing, University of Central Lancashire, Preston, UK

11University Hospital Southampton NHS Foundation Trust, Southampton, UK

12Southampton Clinical Trials Unit, University of Southampton, Southampton, UK

13population Health Sciences Institute, Newcastle University, Newcastle upon Tyne, UK

14School of Health Sciences, University of Southampton, Southampton, UK

15Department of Radiology and Respiratory Medicine, University Hospital
Southampton NHS Foundation Trust, Southampton, UK

16West of Scotland PET Centre, Gartnavel Hospital, Glasgow, UK

17Institute of Nuclear Medicine, University College London, London, UK

18Department of Radiology, Aberdeen Royal Hospitals NHS Trust, Aberdeen, UK

19Department of Respiratory Medicine, Leeds Teaching Hospitals NHS Trust, Leeds, UK

20North West Lung Centre, University Hospital of South Manchester, Manchester, UK

21Department of Radiology, Churchill Hospital, Oxford, UK

22University of Oxford, Oxford, UK

23Sheffield Teaching Hospitals NHS Foundation Trust, Sheffield, UK

24Department of Thoracic Medicine, East Sussex Healthcare NHS Trust, Saint
Leonards-on-Sea, UK

*Corresponding author fjg28@medschl.cam.ac.uk
TIn memoriam

Declared competing interests of authors: Andrew Clegg, Valerio Benedetto and James E Hill are
part-funded by the National Institute for Health Research (NIHR) Applied Research Collaboration North
West Coast. Fiona J Gilbert is a NIHR Senior Investigator. She was a member of the Health Technology
Assessment Efficacy and Mechanisms Evaluation Board (2014-19). Andrew Cook reports grants from the
NIHR Health Technology Assessment programme during the conduct of the study. Fergus V Gleeson
reports other from Optellum Ltd (Oxford, UK) outside the submitted work. Robert C Rintoul reports salary
support from Cambridge Biomedical Research Centre and Cancer Research UK Cambridge Centre, during
the conduct of the study. Robert C Rintoul also reports personal fees from AstraZeneca and Roche for
work on their Advisory Board outside the submitted work. Nagmi R Qureshi is part-funded by the
Cambridge Biomedical Research Centre.

Published March 2022
DOI: 10.3310/WCEI8321

Plain English summary
SPUtNIk study and economic modelling
Health Technology Assessment 2022; Vol. 26: No. 17
DOI: 10.3310/WCEI8321

NIHR Journals Library www.journalslibrary.nihr.ac.uk



Health Technology Assessment 2022 Vol. 26 No. 17 (Plain English summary)

Plain English summary

Anodule found on a lung scan can cause concern as it may be a sign of cancer. Finding lung cancer
nodules when they are small (i.e. < 3 cm) is very important. Most nodules are not cancerous.
Computerised tomography (cross-sectional images created from multiple X-rays) and positron emission
tomography-computerised tomography (a technique that uses a radioactive tracer combined with
computerised tomography) are used to see whether or not a nodule is cancerous; although they
perform well, improvements are required.

This study compared dynamic contrast-enhanced computerised tomography with positron emission
tomography-computerised tomography scans to find out which test is best. Dynamic contrast-enhanced
computerised tomography involves injection of a special dye into the bloodstream, followed by repeated
scans of the nodule over several minutes. We assessed the costs to the NHS of undertaking the different
scans, relative to their benefits, to judge which option was the best value for money.

We recruited 380 patients from 16 hospitals across England and Scotland, of whom 312 had both
dynamic contrast-enhanced computerised tomography and positron emission tomography-computerised
tomography scans. We found that current positron emission tomography-computerised tomography is
more accurate, providing a correct diagnosis in 76% of cases, than the new dynamic contrast-enhanced
computerised tomography, which provides a correct diagnosis in 70% of cases. Although dynamic
contrast-enhanced computerised tomography cannot replace positron emission tomography-computerised
tomography, it may represent good-value use of NHS resources, especially if it is performed before
positron emission tomography-computerised tomography and they are used in combination.

Although more research is required, it may be possible in the future to perform dynamic contrast-enhanced
computerised tomography at the same time as positron emission tomography-computerised tomography in
patients with suspected lung cancer or if a lung nodule is found on a lung screening programme at the time
of the computerised tomography examination. This may reduce the need for some people to have positron
emission tomography-computerised tomography.
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