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Antibiotic resistance is a coevolution problem.
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ΧŀƴŘ ŀƴ ƛƴƴƻǾŀǘƛƻƴ ǇǊƻōƭŜƳΦ



DRIVE-AB

Developingnew economic models to 
incentivise antibioticdiscovery and 
development activities while safeguarding the 
efficacy of antibiotics by researching and 
advocating their appropriate use.

October 2014 ςSeptember 2017



DRIVE-AB Work Packages

Å²t м!Υ 5ŜŦƛƴŜ άǊŜǎǇƻƴǎƛōƭŜέ ǳǎŜ ƻŦ ŀƴǘƛōƛƻǘƛŎǎ

ÅWP 1B: Set, communicate and revise public health 
priorities

ÅWP 1C: Develop antibiotic valuation models

ÅWP 2: Create, test and validate new economic models

ÅWP 3A: Coordinate and manage the project

ÅWP 3B: Stakeholder platform and external 
communication 



Determining the economic value of 
antibiotics
ÅIn order to estimate the value of new antibiotics, we need to know:
ÅThe levels of resistance to current treatment options, now and in the future

ÅThe clinical impact of resistance

ÅImportant data gaps exist for these questions, though more work is 
currently underway addressing them (including work by WP1B).

ÅTo supplement the growing evidence base, we are using structured 
expert judgment(specifically, the classical model) to get estimates 
and uncertainty bounds related to the future trajectory of resistance.



Whatis ά¢ƘŜ /ƭŀǎǎƛŎŀƭ aƻŘŜƭέ?

Å! ƳŜǘƘƻŘ ǘƻ ŎƻƳōƛƴŜ ŀƴŘ ǾŀƭƛŘŀǘŜ ŜȄǇŜǊǘǎΩ ǉǳŀƴǘƛŦƛŎŀǘƛƻƴǎ ƻŦ ǳƴŎŜǊǘŀƛƴǘȅ

ÅLǘΩǎ bh¢ ŀ ƳŜǘƘƻŘ ǘƻ ŎƻŜǊŎŜ ŀƎǊŜŜƳŜƴǘ ōŜǘǿŜŜƴ ǘƘŜ ŜȄǇŜǊǘǎ

ÅThe method has been used by WHO, EU, EPA, NOAA, NASA, etc.

ÅIn the classical model, experts answer 2 types of questions:

Å/ŀƭƛōǊŀǘƛƻƴ όŀƪŀ άǎŜŜŘέύ ǉǳŜǎǘƛƻƴǎ

ÅVariables of interest

ÅWith calibration variables, any expert (or combination of experts) can be 
treated like a statistical hypothesis.

Å9ȄǇŜǊǘǎΩ ŀǎǎŜǎǎƳŜƴǘǎ ŀǊŜ ǿŜƛƎƘǘŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ǇŜǊŦƻǊƳŀƴŎŜ ŀƴŘ ŎƻƳōƛƴŜŘΦ



Principles

VReproducibility

VAccountability

VEmpirical control

VNeutrality

VFairness



An example question

In the United States in 2012, how many of the 4,104 tested E. coli
isolates included in data from The Surveillance Network (TSN) were 
resistant to fluoroquinolones?

___________ ___________     ___________     ___________     ___________       

5%                         25%                     50%                       75%                     95%
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An example question

A) In what percentage of the 11512 records in NLSY79-C is the week when 
breastfeeding ended NOT reported?

____2______    ____5______X____10_____     ____15_____     ____20_____       

5%                         25%                     50%                       75%                     95%

True value: 1,230

In the United States in 2012, how many of the 4,104 tested E. coli
isolates included in data from The Surveillance Network (TSN) were 
resistant to fluoroquinolones?

____410___ ____615___     ____820_____X___1435_____     ____2460___       

5%                      25%                   50%                        75%                        95%



Measuringexpert performance

Statistical accuracy:
Å5ƻ ǘƘŜ ŜȄǇŜǊǘΩǎ ŀǎǎŜǎǎƳŜƴǘǎ ŎŀǇǘǳǊŜ ǘƘŜ ǘǊǳŜ ǾŀƭǳŜǎ ŀǘ ǘƘŜ ŜȄǇŜŎǘŜŘ 

frequency?

ÅP-ǾŀƭǳŜ ƻŦ ŀ ǎǘŀǘƛǎǘƛŎŀƭ ǘŜǎǘ ƻŦ ǘƘŜ ŜȄǇŜǊǘΩǎ ƘȅǇƻǘƘŜǎŜǎ

Informativeness:
ÅHow concentrated is the assessment, relative to a background 

measure?

ÅThe background measure normally uniform with a 10% overshoot 
range.



Variables of interest

Bug/drug pairs
1. E. coliand fluoroquinolones

2. E. coliand cephalosporins

3. E. coliand carbapenems

4. K. pneumoniaeand cephalosporins

5. K. pneumoniaeand carbapenems

6. S. aureusand methicillin

7. S. pneumoniaeand penicillins

8. N. gonorrhoeaeand cephalosporins

9. P. aeruginosaand any treatment 

Countries

1. Germany

2. France

3. UK

4. Spain

5. Italy



Whyuse expert judgment?

Existing relevant data are an imperfect 
picture of the past.

ÅShort history of observations.

ÅData not representative.

Å5ŜŦƛƴƛǘƛƻƴ ƻŦ άǊŜǎƛǎǘŀƴǘέ ƴƻǘ 
consistent over time.
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Experts have a lot of additional 
information about the future.

ÅChanges in antibiotic 
prescribing.

ÅChanges in hospital infection 
control.

ÅChanges in available treatment 
options.

ÅΧ



Expert scores: United Kingdom

Expert SA Info Combo Weight (PW)

1

2

3

4

5

6

EW      

PW      

Expert SA Info Combined Weight (PW)

1 1.55E-03 0.47 7.33E-04 0

2 0.02 1.83 0.03 0.09

3 0.18 1.13 0.20 0.66

4 0.18 0.39 0.07 0.23

5 2.61E-03 1.99 0.01 0.02

6 1.96E-08 0.79 1.54E-08 0

PW      0.50 0.61 0.30

EW      0.13 0.33 0.04



Expert scores: Spain

Expert SA Info Combo Weight (PW)

1

2

3

4

5

6

EW      

PW      

Expert SA Info Combined Weight (PW)

1 1.22E-05 0.57 6.98E-06 0.23

2 1.03E-09 1.45 1.49E-09 0

3 1.99E-07 0.42 8.43E-08 0

4 3.23E-07 1.64 5.31E-07 0

5 2.24E-05 1.04 2.33E-05 0.77

PW      3.59E-05 0.67 2.39E-05

EW      1.22E-05 0.23 2.82E-06



Expert scores: France

Expert SA Info Combined Weight (PW)

1 2.20E-04 1.47 3.24E-04 0

2 0.03 1.38 0.04 0

3 1.99E-07 0.72 1.43E-07 0

4 2.16E-03 0.67 1.45E-03 0

5 0.65 1.96 1.28 1

PW      0.65 1.96 1.28

EW      0.08 0.43 0.03



Expert scores: Italy

Expert SA Info Combo Weight (PW)

1 0.03 0.63 0.02 0

2 0.02 0.46 0.01 0

3 0.45 0.47 0.21 1

4 5.56E-06 0.99 5.50E-06 0

EW      0.45 0.47 0.21

PW      0.22 0.20 0.04

Expert SA Info Combined Weight (PW)

1 0.03 0.63 0.02 0

2 0.02 0.46 0.01 0

3 0.45 0.47 0.21 1

4 5.56E-06 0.99 5.50E-06 0

PW      0.45 0.47 0.21

EW      0.22 0.20 0.04











Comparing SEJ to mathematical forecasting



Next steps

ÅResults of this work will feed into antibiotic valuation models.

ÅThere are a lot of interesting dependencies to explore!
ÅThe same bug/drug combination in different years.

ÅDifferent drugs treating the same bug.

ÅThe same drug treating different bugs. 



Thank you!
abigail.colson@strath.ac.uk
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