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Project background

Case study: an economic evaluation of two antimicrobials (AMs), 

conducted to inform a novel funding model by NHS England & NHS 

Improvement

“Netflix” subscription model piloted to dissociate manufacturers’ 

revenue from antibiotic usage

- Subscription charge based on the total health benefit of the AMs at 

population level, over 10 years

- Health benefits included additional elements of value of AMs: 

Spectrum, Transmission, Enablement, Diversity, Insurance 



INHE = incremental net health effects; HVCS = high value clinical scenarios

Modelling approach



What were the HVCSs?

cUTI = complicated urinary tract infections

HAP/VAP = Hospital-acquired pneumonia/ventilator-associated pneumonia  

CAZ-AVI Cefiderocol

Pathogen
Carbapenemase-producing 

Enterobacterales (CPE)

CPE

Pseudomonas aeruginosa

Mechanism of 

resistance
OXA-48

Metallo-beta-lactamases 

(MBL)

Treatment setting
Microbiology-directed setting (MDS)

Empiric setting (ES)

Site of infection
ES: HAP/VAP

MDS: cUTI, HAP/VAP?



INHE = incremental net health effects; HVCS = high value clinical scenarios

Modelling approach



SEE used to inform parameters for 

patient-level model of HVCSs

Outcomes were assumed to be conditional on whether 

the infection was susceptible to antimicrobials.

• Treatment effectiveness was defined by in-vitro 

susceptibility.

SEE was used to derive outcomes conditional on 

susceptibility, in microbiology-directed setting (HAP, 

VAP, cUTIs).



What were the challenges for SEE? 

1. Time constraints

2. Complex parameters

3. Repetitive questions (experts’ engagement)
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How did elicitation fit with the wider 

project? 

Jan-21 Feb-21 Mar-21 Apr-21 May-21 Jun-21 Jul-21 Aug-21 Sep-21

Evidence mapping and 

literature reviews

Establishing the model 

structure

Identifying evidence to 

populate the decision-model

Structured expert elicitation to 

supplement literature reviews

Building, validating and 

running the model



• Strong communication with the evidence review team to 

narrow down potential parameters early on

• Established a small sample of experts to advise on SEE

• Plan methods where possible

• Plan dates for conducting SEE (and stick with the 

schedule)

SEE under time constraints



SEE training delivered via webinar

(1hour) 

Elicited experts’ beliefs individually using a web app 

(2 weeks)

Experts shown group summaries and provided with 

opportunity to update their answers (1 week)

Timelines for conducting SEE



What were the challenges for SEE? 

1. Time constraints

2. Complex parameters required in the model

3. Expert motivation though repetitive questions



Model structure: Modelled patients’ outcomes conditional 

on in-vitro susceptibility to antimicrobials

Outcomes of interest: survival, quality of life and 

resource use (consider infection, comorbidities and drug 

toxicity)

To simplify the exercise, we selected questions based on 

literature gaps and likely impact on model results…

Parameters required for the 

analysis



Elicitation questions

Question 1. In this patient population, what proportion of patients 

will still be alive 30 days after starting microbiology-directed 

treatment?

Question 2. In this patient population, what will be the average 

length of stay?

Question 3. In this patient population, what proportion of hospital 

stay would be spent on each of the following wards?

- Intensive Care Unit

- High Dependency/Critical Care Unit

- Other
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1. Time constraints

2. Complex parameters required in the model

3. Expert motivation though repetitive questions



Three different outcomes

…in two patient populations (susceptible and resistant)

…for three separate sites of infection

…and three different pathogens/mechanisms of resistance.

Up to 48 elicitation questions!

Parameters requires in the decision 

model



Simplifications: we assumed that outcomes are not conditional on 

the pathogen, as long as they are susceptible/resistant to treatment.

Shorter questions: only elicited uncertainty where necessary.

Exercise structure: clear background information, questions broken 

down using tabs, text, formatting.

How did we motivate experts to 

complete the exercise?









Results

Sample of experts: 9 experts started, 7 completed.

Two experts revised their responses following group feedback.

Aggregate priors consistent with prior expectations.

SEE results used in the base case… but were found not to be 

the key drivers of treatment effect.
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Two experts revised their responses following group feedback.
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Lessons learnt

1. Plan early, plan ahead!

2. Involve a sample of experts in the process to ensure optimum 

design.

3. Pragmatic approach to selecting parameters for elicitation



Thank you


