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Sustainable use
of novel 
antibacterials

Access for the 
millions
of people without 
antibacterials

Innovation
towards

creating new 
antibacterials

Hoffman, Outterson et al. (2015)

The Antibiotic Tripod



Sustainable use 
constrains access 
and undermines 
innovation

Access without 
sustainable use will
speed resistance

Innovation
without access

is unjust, and 
without 

sustainable use
is wasteful

Hoffman, Outterson et al. (2015)

The Antibiotic Tripod
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Peak antibiotics

Outterson K, et al. Repairing the Broken Market for Antibiotic Innovation. 34 HEALTH AFFAIRS 277-85 (Feb. 2015).



Private NPV
• Private NPV variable 

across indications

• CABP has the 

highest private NPV 

& HABP/VABP the 

lowest

ERG for DHHS 2014



Social NPV

ERG for DHHS 2014
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FDA J01 NMEs (2010-15)
ceftaroline fosamil (Oct. 2010)

fidaxomicin (May 2011)
bedaquiline (Dec. 2012)
dalbavancin (May 2014)

tedizolid (June 2014)
oritavancin (Aug. 2014)

ceftolozane/tazobactam (Dec. 2014)
ceftazidime/avibactam (Feb. 2015)

“Recently marketed antibiotics are more expensive
but have been approved without evidence of
clinical superiority.” Deak, Outterson, Kesselheim,
Powers. Annals Intern Med June 2016



Source:  Deak, Outterson, Powers & Kesselheim, Annals Int Med 2016 (online first)



But what is the market for an 

innovative superbug drug?



CRE in Sweden
• National mandatory 

reporting 2007-13

• 24 clinical infections, 70 
other colonized

• 81% associated with 
travel abroad

• 84% with hospitalization 
abroad

• Only 1 transmission chain 
in a Swedish hospital

• 28% possibly XDR

• 1 case – colistin only
Löfmark S et al. DRU 2015



Commercial Impact
• Sweden

– 24 cases over 7 years, every case was susceptible 
to at least one current abx

– Market value of a CRE drug in Sweden = 0

– But insurance value might be many millions/year

• USA

– 9,000 estimated cases 2011

– If same pattern as Sweden, expect <250 US cases 
in 2020 susceptible to colistin only

Rex & Outterson, Lancet Infect Dis 2016 



CDC Strategy
• CRE – target 60% decline by 2020 through 

aggressive measures

• Similar patterns for other diseases

– 50% decline in c. difficile

– Nosocomial MDR Pseudomonas – 35% 

– MRSA BSI – 50%

– Invasive pneumococcal <5 and >65  -- 25%

National Strategy for Combatting Antibiotic-Resistant Bacteria 
(White House, Sept. 2014, Table 3)



Prop’d Rule on ASPs as a CoP
June 13, 2016





Wall Street’s View
• US CRE market = $400-600M / year

• 4-5 relatively undifferentiated drugs will be in that 
market by 2018, including:

– ceftazidime/avibactam (approved 2/15)

– meropenem/vaborbactam

– eravacycline

– plazomicin

– relebactam

• @$10k/course = implied 40k – 60k courses / year 

• My query: How will they sell that much?
Alan Carr, Needham, Antibiotic R&D Update 15 (April 6, 2016).



Bottom line

• Few cases, should decline

• Volume per case may decline

• Shrinking, unattractive market 
for innovative, targeted abx

•Unless marketing
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Incentives

Chatham House, Towards a New Global Business Model for Antibiotics: Delinking Revenues 
from Sales Oct. 2015

Orphan Drug Status
BARDA Accelerator

NIH $$



Convergence of principles
• Need for both “push” and 

“pull” mechanisms

• Delinkage (i.e., revenues 
delinked from volumes sold)

• Access and sustainable use 
are integral

• Global collaboration and 
financing necessary

June 17, 2016: “Actively engage in initiatives and proposals to implement a 
new business model to bring new antibiotics to the market, including models 
in which investment costs or revenues are de-linked from sales volumes.”



DRIVE-AB Shortlist
Incentive/Model Type

Type of innovation 
stimulated

Delinkage

Grants Push Early phase research n/a

Non-Profit Antibiotic 
Developer

Push
Incremental innovation 
and development with a 
higher risk profile

n/a

Diagnosis 
Confirmation Model

Pull

Greater diversity of broad 
and narrow-spectrum 
antibiotics with significant 
improvements

No

Partial Delinkage Pull
Rarely used, emergency 
antibiotics

Yes

Market Entry 
Rewards

Pull
Most pressing public 
health threats

Yes



guidelines guidelines 

Diagnosis Confirmation Model
A diagnosis-driven, dual-price model built on stewardship 

components 

Hospital to pay 

Full Price

Hospital to pay 

Empiric Use Price 
Deescalate

Continue

Data feedback to Hospital 

Surveillance

If Necessary:

Training and Education

Guidelines Modifications

≈



Partial Delinkage



Delinkage ModelsMarket Entry Rewards





Sustainable Use 
Strategy: 
WHO/CDC

Global Access 
Strategy: 
MSF/CDDEP/Gilead

Innovation 
Strategy:  DRIVE-

AB/delinkage

Hoffman, Outterson et al. (2015)

The Antibiotic Tripod

Global access & 
sustainable use 
commitments as 
a condition of 
funding 



Funding:

1. Federal $

2. Pay or play

3. User fee

4. Transferable exclusivity 
vouchers (with guardrails)

2 – AMR Review; 3- Outterson & McDonnell, Health Affairs May 2016



Urgently Needed:

1. Serious, targeted economic 
incentives

2. Fully integrated tripod 
solution

3. Global coordination



Papers on Google Scholar & 
SSRN

Tweeting antibiotics R&D 
@koutterson


