
Quantifying the 
impact of a novel 

virus on the 
economic value 

of pathogen 
reduction 

technology for 
platelets

Adam Irving1,2, Peter Simmonds3, William Irving4,5, 
Stephen Thomas6,7, James Neuberger8

1. Centre for Health Economics, Monash Business School, Monash University, Australia

2. Transfusion Research Unit, School of Public Health and Preventive Medicine, Monash University, Australia

3. Nuffield Department of Medicine, University of Oxford, UK

4. NIHR Nottingham Biomedical Research Centre, Nottingham University Hospitals NHS Trust, UK

5. The University of Nottingham, Nottingham, UK

6. Joint Professional Advisory Committee, London, UK

7. NHS Blood and Transplant, London, UK

8. Queen Elizabeth Hospital, Birmingham, UK



Disclosures and disclaimers

• Chair (JN), members (PS, WI), former member now an observer 
(ST) of the UK Advisory Committee on the Safety of Blood, 
Tissues and Organs (SaBTO) but these are personal views

• The modelling work (AI) was funded by Monash University 



Background

• Primary driver for implementing PR of platelets has been to 
mitigate the risk of bacterial transmission

• Where effective screening is already in place, the next 
driver for change is often cited to be protection against 
emerging pathogens

• This has been previously modelled in some key papers and 
an unpublished report, with a binary assumption regarding 
emergence

• We make the case for including “time to emergence” in 
future analysis
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“Including time to emergence 
as a factor when…”



SaBTO reviews of PRT: 2014 and 2023

“Evidence has continued to accrue on the safety of the current bacterial 
screening method used by all 4 blood services in the UK. Possible benefits 
of PI over current methods include protection against some new and emerging 
transfusion transmissible infections.”

• However, the impact of new infections can, at least in part, be mitigated by: 

• effective horizon scanning 
• introduction of effective deferral 
• the ability to rapidly develop diagnostic techniques 

• Possible disadvantages of PI include:

• not guaranteed to be protective 
• eg recent emerged infections such as vCJD, hepatitis E, hepatitis A

• loss of platelet quality and quantity during processing 
• Cochrane reviews 2011, 2013, 2017 (NB update awaited)

• cost-effectiveness continues to lie above threshold 
• significant financial and logistic implications of changing to PI



https://www.shotuk.org/resources/number-of-recipients-with-confirmed-probable-transfusion-transmitted-infections-tti/

Large volume, 
delayed sampling



Motivation for our model

• Some economic evaluations have results which are highly 
contingent on an uncertain event 
➢ Such as the emergence of a novel pathogen

• Previous evaluations of PRT have presented two sets of results 
1. With emergence ➤ PRT looks very cost-effective
2. Without emergence ➤ PRT looks very cost-ineffective

• Can we improve on this, to help with our decision-making?



Objective – introduce a new consideration

• Two options for inclusion of the likelihood of the event occurring:
1. Probability of event occurring in each year
2. Time to the event occurring

• Preference in the health economics literature for time-to-event 
over probability - time is more straightforward to understand



Kleinmann et al 2010

• On behalf of CBS, Kleinman et al constructed a model to demonstrate 
how newly emerging pathogens might affect blood transfusion 
recipients in Canada 

• Modelled acute and chronic infections
• Emergence over a 3 to 10 year range, 5 years the most likely
• Looked at all components and the impact of PRT

• 20% reduction in cases and in subsequent medical costs



Gregoire et al 2022

On behalf of HQ, Gregoire et al modelled acute and 
chronic infections, in three scenarios

Base case: incremental cost-effectiveness ratio (ICER) of PRT estimated at 
approx. £4,300,000 /QALY gained

In scenarios assuming the presence of an HIV-like pathogen, the ICER was:
• £66,000 /QALY gained in the “highly contagious” scenario
• £143,000 /QALY gained in the “average transmission” scenario 
• £687,000 /QALY gained in the “rapid testing” scenario



Cerus technical report (BresMed, 2020)

• Used some data provided by NHSBT
• Unpublished but shared
• The emerging threat risk is a key model parameter
• For INTERCEPT, there is assumed to be zero risk of 

transmission based on its efficacy against chikungunya virus
• For the comparator arm, emerging threat incidence was 

calculated based on Kleinman et al 2010



Cerus technical report (BresMed, 2020)

Base case 
£5,000

5-year case 
£184,000

Zero case 
£3,700,000



Notes from the virologists

• With the exception of HIV-1 and HIV-2, recent zoonotic viruses do not cause chronic 
infections

• Evidenced by the acute / resolving nature of infections with SARS-CoV-2, SARS-CoV, MERS-CoV, any 
form of IAV, Nipah, Hendra, or any arbovirus 

• HIV-1 is highly unusual 
• establishing initially asymptomatic infections in humans
• HIV-1 has probably been spilling over into humans from the early 20th Century and underwent a series 

of adaptive mutations for human infection and transmission over the following fifty years. 
• in modelling terms, you might conservatively assign this as a once in a century event

• HIV-2
• has probably been spilling over into humans in West Africa for centuries or millennia
• As with HIV-1, changes in travel and demographics led to its spread into certain Western countries but 

with minimal clinical impact  

• HBV and HCV 
• are not emerging or zoonotic infections and have probably always infected humans 
• current screening is fully adequate to prevent their transfusion transmission



Modern surveillance and detection

• Many surveillance schemes are in place

• Next generation sequencing is able to detect new viruses
• But has its challenges...

• Repeated application of NGS to human blood samples 
has so far provided no evidence for the existence of any 
other persistent virus infecting humans (and blood 
donors) beyond: 

• human pegivirus (believed non-pathogenic) 
• anelloviruses (non-pathogenic) 
• various reactivations of host-adapted human DNA viruses 

(polyomaviruses, parvoviruses, papillomaviruses, herpesviruses)

• If there was a virus like HIV in donors, it would have been 
detected by now, wouldn’t it...?





A quick Wiki of COVID-19 test development

January 2020

10 Jan – Chinese scientists published the first genetic sequences of SARS-CoV-2

10 Jan - Public Health England announced a test using a real-time RT-PCR assay based on oral swabs. Rolled out to 12 labs across the UK on 10 Feb

10 Jan - Malaysian Institute for Medical Research produced "primers and probes“. 

17 Jan - German nucleic acid testing protocol published. 

23 Jan - early PCR test developed by Charité University Hosp Berlin, basis of 250,000 kits distributed by WHO

24 Jan - Russian COVID-19 test entered production after development by the State Research Center of Virology and Biotechnology 

28 Jan - US CDC developed its SARS-CoV-2 Real Time PCR Diagnostic Panel and published its protocol

February 2020

4 Feb - South Korean Kogenebiotech's clinical grade, nucleic acid test was approved by Korean Center for Disease Control and Prevention

5 Feb - in Wuhan, BGI opened a 2000-sq-meter emergency detection laboratory, followed by labs in 12 cities across China.

11 Feb - test approved by the Federal Service for Surveillance in Healthcare in Russia

28 Feb - US FDA test approval under an EUA

March 2020

4 March - China reached 50,000 tests per day

5 March - US commercial labs began testing. In March, the FDA issued EUAs for nucleic acid tests to at least 5 companies

12 March - Mayo Clinic announced a nucleic acid test
https://en.wikipedia.org/wiki/Development_of_COVID-19_tests



Back to the model...

TreatedAsymptomatic Symptomatic Death

Undetected 

circulation time

Treatment 

response time

Primary & Secondary 

infections



Inputs

Parameter Min Mode Max Source

Prevalence in donated blood per 10,000 components 1 4.5 8 Kleinman 2010

Rate of secondary transmission per primary infection 2% 8.5% 15% Kleinman 2010

Undetected circulation time (years) 1 3 5 Assumption

Treatment response time (years) 3 5 10 Kleinman 2010

Additional mortality risk (per year) 1% 5% 10% Assumption

Parameter Distribution Mean SE Source

Price of PRT/unit Gamma £75 £15 Grégoire 2022

Annual cost of Asymptomatic Gamma £0 £100 Assumption

Annual cost of Symptomatic Gamma £1,000 £500 Assumption

Annual cost of Treated Gamma £11,000 £5,500 Terrence Higgins Trust

Utility weight for Asymptomatic Beta 0.86 0.004 Miners 2001

Disutility for Symptomatic Beta 0.21 0.105 Miners 2001

Disutility for Treated Beta 0.11 0.055 Miners 2014

Utility weight for No Infection Beta 0.86 0.004 Miners 2001

£40
(Graz, AU)



Results
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Probabilistic Sensitivity Analysis:
Cost Effectiveness Acceptability Curves

£1.3m

Time to Emergence Incremental Cost-effectiveness Ratio

0 years £270,282

5 years £690,121

10 years £1,188,869

15 years £1,781,617

20 years £2,486,794

25 years £3,327,167



Graz-case 
Cheaper purchase price: £40 v £75
Net Production Cost increase per unit: £10 vs £75 

Reference: Pathogen reduction of double-dose platelet concentrates from pools of eight buffy coats: Product quality, safety, and economic aspects; Konrad Rosskopf et al; Department of Blood Group 
Serology and Transfusion Medicine, Medical University Graz and LKH-Univ.Klinikum Graz, Austria; Transfusion 2020 Sep: 60 (9):2058-2066

•.

£€47 = £40



Graz-case | ICER ratio improved with factor 7,5 compared to model
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Irving et al 2024
@ £75

Cerus “price”
@ £40

Cerus “net cost”
@ £10



Conclusions

• Time to emergence is a valid consideration
• Our model makes a minor contribution

• Provides a novel way of presenting results, in a standard graphical format
• An alternative presentation could consider probabilities of emergence in 

each year

• We do not attempt to capture the full risks and rewards of PRT
• These can be factored in, the model is available for use
• Publication has already advanced the discussion, providing new figures 

for consideration and discussion



Thank you for your attention
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