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®
Bedside Diagnosis of Invasive Pulmonary Aspergillosis

Lateral-Flow Assay


Presenter
Presentation Notes
We want to developing a better way to diagnose Bd infection so that we can be better at tracking and preventing the disease. It must be something that is inexpensive and can be widely used. Something that is rapid and can give immediate results. And it must be easy to use and not depend upon trained technical staff. The lateral flow assay fits all of this criteria.

For those of you unfamiliar with the lateral flow assay (probably the men in the audience!), it functions very similar to a home pregnancy test; it is a dipstick assay. A small amount of liquid sample (only about 100 uL)  is placed on the sample pad and capillary action pulls the fluid across the membrane where it encounters: 
A test line. This line appears only if you are infected with the disease of interest.
A control line. This line appears always and ensures that your test ran to completion.

This video is sped up; the entire test takes about 10-minutes to complete; it’s quite rapid. As you can see, it requires minimal training to use. And they only cost ±50p to print.
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What does an Impact Case Study look like?

REF204

Research Excellence Framework

Impact case study (REF3b)

3. References to the research (indicalve maximum ol six relerences)

Institution: University of Exeter

Unit of Assessment: 5

Title of case study:
Commercialisation of a Novel Diagnostic Test for Invasive Pulmonary Aspergillosis

1. Summary of the impact (indicative maximum 100 words)

Invasive pulmonary aspergillosis (IPA) is a frequently fatal disease of haematological malignancy
patients, caused by fungi from the genus Aspergillus. Dr Christopher Thomton has developed and
commercialised a novel point-of-care test for the diagnosis of IPA with an Aspergillus-specific
monoclonal antibody (mAb) JF5 generated using hybridoma technology. Using this mAb, he has
developed a lateral-flow device (LFD) for the rapid detection of Aspergillus antigen in human serum
and bronchoalveolar lavage fluids (BALf) that signifies active infection. Commercial exploitation of
the patented technology has been met through the establishment of a University of Exeter spin-out

2. Underpinning research (indicative maximum 500 words)

Dr Thornton's (appointed to Exeter as Lecturer, 2003-07, Senior Lecturer 2007-present) research
focuses on the development of next generation monoclonal antibodies for use in fungal biology,
and he has a particular interest in IPA which is a leading cause of morbidity and mortality in
haematological malignancy patients and hematopoietic stem cell transplant recipients [1], with an
estimated 200,000 cases per year worldwide and a death rate in excess of 50%. Diagnosis of IPA
represents a formidable diagnostic challenge and usually relies on a combination of clinical data,
microbiology and histopathology, none of which provide a definitive differential diagnosis. There are
no nucleic acid based tests and currently available enzyme immunoassays are unreliable. The
Thornton lab has addressed this problem and developed a series of next-generation monoclonal
antibody (mAb)-based assays that detect markers of active infection.

In 2008 Thomton described the generation of an Aspergilius-specific mAb (JF5) using hybridoma
technology, and its use to develop an immuno-chromatographic lateral-flow device (LFD), similar to
those used in many pregnancy tests, for the rapid (10 min) point-of-care diagnosis of IPA [2]. Funding
from the US National Institute of Allergy & Infectious Diseases allowed Dr Thomton to validate the LFD
in an animal model of IPA [3, 4]. Subsequent funding from Pfizer Ltd allowed Dr Thomton to collaborate
with haemato-oncologists at St. Bartholomew's hospital (London), King's College hospital (London), the
Royal Devon and Exeter hospital (Exeter), the Medical University of Graz (Austria) and with medical
mycologists at Cardiff University hospital, to undertake clinical trials of the LFD in humans. Results of
the LFD trials, demonstrated a 100% negative predictive value for IPA diagnosis using human BALf and
100% positive predictive value when used as an adjunct test with PCR of human serum [4-6]. The
specificity, ease-of-use, low cost (~£10 per test), and compatibility of the Aspergillus LFD with routine
hospital practices [1, 5, 6] means that the onset of IPA can be quickly and accurately monitored using a
simple and cheap blood test for circulating Aspergillus antigen [2, 5, 6] or with BALT collected during
bronchoscopy and lung biopsy [3,4]. Importantly the test does not suffer from the false-positivity seen
with commercial Beta-glucan and galactomannan assays due to antibiofics, anti-cancer drugs or the
presence of other fungi [1, 2, 4-6]. This is vitally important in establishing a differential diagnosis of IPA.

Evidence of the quality of the research: thes work has been published in high quality peer
rewsewed journals, has allracted signihcant extemnal grand Tunding, has resulled m the granting of
patents and establishment of a spin out compamy

Research publications:

1. Thomion CRL Detecon of Invasive Aspergilloss. (2010). Advances in Appiied Microbiology 70;
187-216.

2. Thomton CR. Development of an wmmunochromatograpiie  lateral-flow  dewce for  raped
serodiagnosis of invasive aspergillosis. (2008). Clinical and Vaccine Immunology 15: 1095-11056.

3 Wiederhold MNP, Majvar LK, Bocanegra R, Kidepatrick WR, Patterson TF, & Thormton CR.(2013)

REF01/

Impact case study (REF3b) st ikacinacs Arameth

Inler-Laboratory and  Inler-Study Reproducibality of a Mowel Laleral-Flow Device and e
Influsnce of Antifungal Therapy on the Detection of Invasive Pulmonary Aspergillosis. Jownal of
Chnical Mcrobiciogy 51: 458-465

4. Thomion C, Johnson G, & Agrawal 5. Detection of invasive pulmonary aspergillosis in
haematological malignancy patients by using lateral flow technology (2012}  Jowmal of
VisuaWised Expenments 61: 3721, DO 10.391/3721. URL:

. Hoenigl M, Koidl C, Duettmann W, Sesber K, Wagner J, Wofler A, Raggam RB, Thormton C, &
Krause, H. Bronchoahweolar lavage lateral-low dewce besl Tor invasive pulmonary aspergillosis
diagnosis in haematological malignancy and solid organ transplant patients. (2012). Jowmnal of
fnfechon 85 5BE-591

. White PL, Par C, Thormton CR, & Bames RA. (2013). An Ewvaluation of Real-Time PCR,
Galactomannan ELISA and a Movel Lateral Flow Device for the Diagnosis of Invasive
Aspergillosis. Jowmal of Clnical Microbéology 61: 1510-1516.

[ia]

o

Research grants:

7. Wiederhold M (University of Texas) and Thorton CR (Uel), Invasive Aspergillosis Diagnosis
by Anligen Caplure with Laleral-Flow Technology, US Nalional Insilufes of HeallhMaltional
Institute of Allergy and Infections Diseases 01U0GM0 to 0512, 5230 262

8 Thomion CR. (UcE), Chnical Evaluation of a Lateral-Flow Device for Rapid Diagnosis of
Imvasive Aspergillosis, Pfizer Lid., 09/10/10 to 3V0&M1 1, £50 617

9. Thormion CH (UoE) Development of a Raleraldlow device Tor rapid serodiagnosis ol invasive
aspergillosis. Higher Education Innovation Fund 4, 2010, £15,000.

10, Thomion CR (Uol). Creabon of Isca Diagnostics Lid, a University of Cxeter Spin-Out
Company. Higher Education Innovabon Fund 5, 2500512 1o present, £4, 750,

11. Thomton CR (lsca Diagnostica Lid ). New Molecular-Functional Imaging Technalogies and
Therapeutic Stralegies for Theranosbc of Invasive Aspergillosis. European Commission FPT-
HEALTH-2013-INMOWVATION-1 SME-targeted Collaborative Project, 2013-2018, €1 357 200




What does an Impact Case Study look like?

L 4. Details of the impact (indicative mexdmum 750 words)

" The COime Cial valee of OF THONLon < [eseaich in Turgal immunodagnostics has led o protectson
of hes inteleciual propery lhrough a palenl applicalion in 2008 (seclion 5, source 1), and
commercial exploitation of the Aspergitus LFD throwgh establishment of a University of Fxeter
SpIn-out comgany, 1Sca Lsagnostics Limtod (www.iscadaqnostics co.uk, section §; source 2-4), and
a global distribution agresment with OLM Madical (aww.olmmedical com, section 5; source 5). ™ Dr
Thormton, as CEOQ of Isca, was also swardesE] 4M as an SME paricpant in a 5 year FEY
HEALTH-INMOWVATION-1 consorlium grand in 2013, Dr Thomton's roke s Lo gensale JFS antibody
fragments (Fabs_ scFvs, minibodies) and a humanised JFS anfibody for radic-mmunotherapy and
Positron-Fmission-Tomography/MRI imaging of IPA in animal models and in human clinical trals
(bt Pwewin mathias-imaging. eu).

1. Intedlectual Property Protection and Patenting of the LFD and mAb JFS

A palent “Mew Melhod of Delecdling and Diagnosing Invasive Aspergillosis®, with Dr Thomilon as e
named inventor, was filed by the Liniversity of Fxeter in the LS inJdan 2000 (US61145 282), and
PCT filing (PCT/GR20MMNDO0064) i Jan 2010 (section §; source 1) Regional and Mational Phase
registration was initiated in July 2011, with protection baing sought in the U5, EU, Bussia, China
and India. In fine with the Budapest treaty, the variable heawvy and light chains [V, and ) and
Complementanty Dotermening Hegions (CORS) of mAD JED were sequenced and pubkshed, and
the hytwidoma cell line deposited in the Ewopsan Collection of Cell Cultures (ECACC). The
sequencang and depostion work was funded by a HEIF 4 grant to Or Thomiton

2. Establishment of University of Exeter Spin-Out Company Isca Diagnostics Lid.

On 26 March 2012, Dr Thormton, with financial and legal support from the University of Exeter and

funding of Lk from private mestons (sechon B source 3), established a spin-out company 15ca

DCissgnoslics Lid. (secfion 5; source 4), for commercial exphoilation of mAb JF5 and the Aspergiiiz

specific LFD. Subsequent funding in 2013 through an BC FPF consortium grant hes enabled Isca
| e—
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5. Sources to corroborate the impact (indicative maximum of 10 references)

Patent
1. New Method of Detecting and Diagnosing Invasive Aspergillosis”, with Dr Thornton as the
named inventor, was filed by the University of Exeter in the US in Jan 2009 (US61/145,282), and
PCT filing (PCT/GB2010/000064) in Jan 2010.
Details of the Aspergillus LFD and mAb JF5 patent can be found at:
(http //www wipo.int/pctdb/en/wo.jsp?W0=2010082034&IA=GB2010000064&DISPLAY=DESC)

Supporting documents relating to the establishment of Isca Diagnostics Ltd. and
distribution and sales of the Aspergillus LFD.

. Isca Diagnostics IP License Agreement.

. Isca Diagnostics Shareholders Agreement and Written Resolutions.

. Isca Diagnostics Incorporation Certificate.

. OLM Medical Distribution Agreement.

. LFD purchase orders from Australian and Canadian hospitals.

. Isca Licence Agreement with Pfizer Ltd.

DU MN

8. Reports in public domain (web links)

edia release by the Society for General Microbiology:
(hitp-//mww_alphagalileo.org/PrintView aspx?ltemld=56558& CultureCode=en)
Other website coverage:
(http://aspergillusblog.blogspot.com/2009/04/quick-new-test-for-aspergillus html)
(http:/iwww sciencecentric. com/news/article php?q=09040225-a-new-test-deadly-fungal-
infection-patients-with-damaged-immune-systems)
(hitp-//mww_physorg.com/news 157869734 html)
(http://computescotland.com/2209.php)
(hitp-//mww_sciencedaily. com/releases/2009/04/0904012004 37 _him)

to expand its parfolio of diagnostic and therapeutic agents for IPA over the next fre years (204 3-
2018). 1 has also enabled 1sca o employ a full-time R&D soentist and for Or Thomion W spend
0 337 TE as an Isca employes (A013-2018)

3. Distribution and Sales of the Aspergillus LFD as a CE marked medical IVD.

MHRA CE marking of the LFD for use as a general medical VD in the Europesn Union was
abtamed in 2013 and extemal LS evaluation of the LFD, conducted by the NIHMNIAD-fundesd
Asporgiiu: Technodogy Consorfium  (www. astecdiagnostics.ofg), will commenca in Moy 2013,
prowiding the data for 8 510k FDA approval An agreement with QLM Medical has been signed for
disinbution and sales of the LED workdwide (Sccion D) source 3). Pnor o September 2013,
purchase orders of the CE marked device had been received from Australien and Canadian
haspitals (section 5 scurce ), and mtemal validation audts of the LFD, pnor o crder placement,
e ounanly being underosken in hospilals n e UK, US, France, Gonmeny, Awsioa, lsasl,
Tuwikey, Peru, lran, and Soulh Altica.

In addibon to ils commercsal aclivilies, 1sca is a sponsor of the Giobal Action Furd for Funga)
Infection (wew gaffi org'our-parners’), a Geneva-based foundation whose wision 5 1o reduce
liness and death associated with fungal discascs workiwde. As a GAFF partner, 1sca supphes the
Aspergillus LFD as & research tool for uss by resource limited counkries

Or Thomlon akso anlered into an IPR agresment with Plizer Lid. n November 2013, allowing Plizes
oy proenole e LFD alongside its antilungal vorconazols, VEend® (section 5, source 7).

The success of the LFD dewice, prompted by Or Thomlon's research and the subsequoent
incorporation of lsca Diegnostics Lid has stimulated a large amount of interest in the madia. A list
of web references 1o these ane ncluded as sechon 30 source 8.

3* or 4*7
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What about everyone else?

 Feedback from REF2014 panel virtually non-existent

 Only way to gain insight is to look at exemplar REF returns

Percentage of the submission meeting the standard for:

Unit of

Institution code Institution assessment FTE Category A

(UKPRN) | Institution name . ..........sortorder  Mainpanel number | Unit of assessment name Profile  staff submitted | - A SN 2N 1* ......unclassified
10007167 U UiY?F?‘FY?fY?FK* ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ 1920 . A e, 5 Biological Sciences  Impact 4437 ]...920 ... 80 .00 ... 00 .00
10007803  University of St Andrews 6870 . A 5Biological Sciences Impact 5045 ]...900 ... 100 100 ... 0.0 .00
10003324 | T.‘,S‘.t,i‘th.??.Q.f,??.’,“C.?F‘R?.S,??F,C‘h* ,,,,,,,,,,,,,,,,, 230 .. A 5Biological Sciences  Impact 3400 .80 . 200 |00 0.0 . .....00
10007790 University of Edinburgh 6730 . A 5Biological Sciences Impact 109.70  |..800 . .. 200 |00 0.0 . .....00
10007852 U ,nive,r.sit.y.9f,!3.,u.n‘d9e.* ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ 6720 . A e 5Biological Sciences  Impact 7320 1750 250 1....00 00 .00
10007795 . University of Leeds . 750 . A e 5 Biological Sciences  Impact . 60.90 | .74 .. 286 .00 ... 00 .00
10007792 U niv.e,r.s,it.yef,ﬁ,x‘.e,t?r* 4444444444444444444444444444444 480 . A 5Biological Sciences  Impact 54.58 |...500 ... 500 |00 . 0.0 . ......00




What makes an Impact Case Study?

General points for consideration:

1. Should have a single, clearly defined focus/outcome

2. Can be ‘industry-facing’, ‘policy-facing’ or ‘education-facing’

3. Research underpinning study may stretch over many years
(forms narrative to part 2 ‘Underpinning research’), but REF2020
reporting period is a snapshot of current (2014-2019) impact
activity

4. ldeally, evidence should be quantifiable

5. Evidence can’'t be anecdotal and avoid testimonies

6. Evidence must be archived and must be corroborated



What makes a 4* ‘industry-facing’ case study?

Types of impact:

» University R&D has driven guidelines (e.g. NICE) for patient disease
diagnosis or management

« University spin-out company, but with activities beyond mere company
establishment

» Atrading entity offering research products

» Provides technical services to industry

* May have a sizeable workforce (e.g. is an SME with say 30 employees)

* |s generating sizeable income from University licensed IP itself, or

* |s sub-licensing University IP or technical know-how to third parties and in
doing so has a demonstrable revenue stream

» Third parties using sub-licensed IP have developed new products
(e.g. drugs) and the products are (1) already marketed as trade marked
products or (2) are in Phase |, Il or Il clinical trials

A combination of these activities!

Types of evidence:

* |P licenses/sub-licenses - confidential information provided by licensee(s) or
sub-licencee(s) (sales volumes, revenues from use of IP, royalty payments)

» First in-human clinical trials (ClinicalTrials.gov)

» For spin-out - Licensing/sub-licensing agreements, Investors & Shareholders
agreement, Articles of Association, Business plan etc.




What makes a 4* ‘policy-facing’ case study?

Types of impact:

University Research published in peer-reviewed journals has stimulated or directly
influenced policy change

University research has been used as evidence by regional governments,
inter-governmental bodies etc. to drive change and to formulate documents/
guidelines/legislation in public domain

Technologies or methodologies developed at University have been adopted by
government agencies as model systems

Arguably, regional and national influence is 3*, European Union-level, inter-
governmental (e.g. Inter-governmental Panel on Climate Change) or World Health
Organisation is 4*

For 4* impact, activity should be at government-level (e.g. OECD or DEFRA at
UK government level), not NGO level (3%)

Types of evidence:

* Research features in assessments reports by inter-governmental panels
(e.g. Inter-Governmental Panel on Climate Change), is used as evidence in
Council of the European Union legislative packages or is cited in UK
Parliamentary committee reports

» Reports of public hearings citing research and used by authorities to enact
resolutions and statutory changes to local, regional, national and international law



What makes a 4* ‘education-facing’ case study?

Types of impact:

e University research leading to novel approaches to data capture
e Development and customisation of teaching materials

e Educational DVDs and web-based educational resources

« Licensing of bespoke software tools to industrial partners

Types of evidence:

« Metrics demonstrating quantifiable uptake and use of software or
other educational resources (e.g. use by 1,225 UK secondary
schools and reaching >658,000 pupils)

« Awards for public engagement (e.g. RCUK ‘Innovator of the
Year’)

« BBC documentaries

« Extensive media coverage (also applicable to industry and policy-
facing ICS)






Skills for impact: Impact capture and evidence

Professor Liz Trinder, Professor of Socio-legal Studies,

Law School, College of Social Sciences and International
Studies




mpact
capture

PROFESSOR LIZ TRINDER, LAW




You need a tailored Impact
Capture Strategy

What type of impact?

=

no/what are the impactees?

What type of evidence?
> Impact on policy
> Public debate
o Others ...




What types of evidence to capture
(see RKT Guide to Research
Impact Evidence Capture)

O General info: testimonials, requests, funding
O Events: incl. feedback

0 Media and social media coverage

O Policy/practice: ‘outcomes’

0 Commercialisation: sales, downloads, hits etc

O Evidence of impact, not just activity

OUR?A‘a?d 2014 Case Studies: Is there a hierarchy of evidence in your
OA:



Mechanics of capture

*Reactive and proactive
capture

*Offline and online Sometimes when I’'m alone |
capture

*Egosurfing G 0 gle myself

*Monitoring social
media

*Other?




Psychology of evidence
capture

Significance of T\
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Don’t be squeamish!

University can ask on your
behalf

desian
auabi
Ty
—




How do | record the captured
data?

* What will work for you
practically?
o Super easy

o Multi-media (incl. offline)
o Reliable

* What will enable story-
telling/chronology?

» Where can you get help? [F &




Recording tools

* Software: symplectic, evernote ....

* Dropbox folder “My impact” docs, pdfs etc
* Email folder “My impact”

* Bookmark folder “My impact”

* Filing cabinet/box “My impact”

* Impact log — using Word and auto Table of Contents kept
on Dropbox ....



Apr-June 2014: 13 training sessions with Judicial College - 1,200 judges frained............ 1

8th June 2014 thank you letter from Judicial COllEge ........cccccevvrivcriviiicicccericis 1
17t October - Legal Futures “MoJ sits on LIPs report for over a year”...........cccoueniiinnae, 2
25" November 2014 Fitness to Practice Committee, Royal Pharmaceutical Society.........2
27" November 2014 Report publiShed.........ccccciiiiiiii i, 2
1st Dec 2014 Judicial College e-newsletter alerts to LIP report..........c.cccocvviiiiiciniinnncne, 2
1st Dec Justice Committee— President report is “very illuminating”..........ccccoccviiinniinne, 3
2n December Grayling acknowledges research at Justice Committee ...........cccovvvcrvnnne, 3
4 Dec Public Accounts Committee cited in oral eVidence ..........ccvvcncinsiinieissisennns 3
10 Dec 2014 Justice Committee questions Minister on our research ...........cc.cccovevvvienncne, 4
12t Dec MoJ Family Justice Bulletin summarises research..........cc.ccocceeeneniisieniiinnnns, 4
5t Jan 2015 K & H (Children: Unrepresented Father) [2015] EWFC 1......c.ccccocvvviiciinnne, 4
28 January CEOQ Cafcass “amazing benchmark study” ..., 5
4 February 2015 Public Accounts Committee report reference ..........covvvicisiinnniininna, 5
9 March 2015 Law Society Roundtable on Family Justice...........cc.ccvvvviicevcnicicciicnne, 6
March 12 Justice Committee report- our study “thoughtful, high-quality, unique”........... 6
March 2015 Law Commission on enforcing financial orders cites report............cccccoevvneee. 7
March 18™ 2015 Presentation on findings to Family Law Section of the Law Society .......7
April 18" 2015 Resolution Annual Conference Plenary Panel...........cccccoeeevcinniinienisirennes 7
June 2015 cited in Bar Council/lLaw Soc LIPs: guidelines for lawyers................ccccuuevnnn, 7

14t July 2015 Govt response to Justice Select Committee Report - our research
informed policy throughoUL [SIC] .......cccceiiiiiii s
18t October 2015 - BBC 5 live investigates on MFs




12" Dec 2014 Mol Family Justice Bulletin summarises research

12 Dec 2014. Paragraph on our research and their ‘experimental’ stats.
* |ssue 5 Family Justice Bulletin.pdf

March 12" 2015 }Iustice Committee LASPO report- our study “thoughtful,
high-quality, unique”

http://www .publications.parliament.uk/pa/cm201415/cmselect/cmjust/311/311.pdf

Para 95. We are concemed that it took the Ministry of Justice over a year to publish the report
on litigants in person carried out by Professor Liz Trinder and her team. The report seems to
us a thoughtful and high-quality piece of work containing unique information capable of
informing not only Government responses to the difficulties faced and presented by litigants in
person but also those of other stakeholders, including the Judicial Working Group on Litigants
in Person. The lack of availability of this report during our inquiry has adversely affected our
ability to have an informed debate on this issue. Early consideration of the report could have
mitigated the £3.4million knock-on costs for the courts from the rise in litigants in person
identified by the National Audit Office. We deeply regret the fact it took this Committee’s
intervention for the Trinder report to enter the public domain. We accept the Lord Chancellor’s
assurance that there was no ministerial involvement in the delay but still require an
explanation for it.




Thank you for attending.

Our next event:
Impact and Engaged Research Network
Funder in focus: RCUK

Monday 25 January, 14.30 — 16.00

Washington Singer, Room 219, Streatham Campus
video link to Daphne du Maurier, Seminar L, Penryn Campus
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