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INTRODUCTION
Often deemed a "silent pandemic," antimicrobial 
resistance (AMR) is a growing threat to global health. 
AMR occurs when microorganisms (e.g., bacteria, 
viruses, fungi, and parasites) adapt over time and 
no longer respond to the medicines designed to 
treat infections. In 2019, as many as 1.27 million 
deaths globally were directly attributable to AMR, 
according to a recent study.1 If left unaddressed, 
AMR is expected to lead to increased rates of serious 
illness, preventable deaths, and prolonged hospital 
stays, not to mention higher health-care costs.2 The 
development and successful commercialization of 
novel antibiotics are thus vital to maintaining the very 
foundation of a healthy and operational society, one 
that is prepared for future public health pandemics.

A comprehensive public health preparedness and 
response system must integrate planning for all 

pandemic sources, including AMR. New antibiotics 
are crucial not only to curbing resistance but also 
to responding to future public health emergencies, 
which, like COVID-19, may carry a significant risk of 
hospitalization and secondary bacterial infections. 
The threat of allowing our arsenal of antibiotic 
defenses to lapse is well documented, and addressing 
the issue is essential to strengthening pandemic 
preparedness capabilities for public health concerns 
in the future. Although more analyses must be done 
to determine the specific role and impact secondary 
bacterial infections have on COVID-19 mortality, 
current studies have found a higher incidence of 
bacterial infections in fatal cases as compared to 
recovered cases.3 Without the necessary incentives 
and financing instruments to encourage private 
investment in antibiotic innovation, the future of 
global health is ominous.
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In 2021, the Milken Institute organized a Financial 
Innovations Lab project in collaboration with 
Wellcome Trust to explore innovative financing 
models to foster investment in novel antibiotics. 
Through months of research, stakeholder interviews, 
and group convenings, the Institute brought together 
public and private investors, financing experts, 
pharmaceutical companies, and small and medium-
sized enterprises (SMEs) in the biotech field to 
develop recommendations to expand the range 
and availability of investment opportunities and to 
innovate new financing structures. During a Lab 
workshop held in September, participants identified 
two key financing mechanisms that could drive new 
forms of capital to antibiotic development:

• Establishing a blended capital fund to attract and 
capture a wider pool of potential investors by 
offering different types of financing to adjust to 
the changing capital needs of an antibiotic as it 
moves through the stages of development. 

• Pooling drugs into a bond structure given 
antibiotics' likeness to a traditional infrastructure 
investment's return and timeline expectations. 
Participants designed an 'antibiotic bond' in 
which the committed subscription payments 
from a PASTEUR contract would provide the 
capital to pay back investors.

Participants agreed there must be a federal 
government guarantee to address antibiotic 
development to move either idea forward. Therefore, 
the models assume and integrate financing provided 
from the proposed PASTEUR Act in the US and other 
revenue-guaranteeing programs globally. 
 

ISSUES AND 
PERSPECTIVES
All stakeholders play a role in combatting resistance 
and creating a landscape conducive to sustainable 
antibiotic development. For clinical participants, 
this means sharing the responsibility of antibiotic 
stewardship, as 65 percent of doctors recognize 
increasing resistance yet do not view themselves as 
directly involved in the problem.4 On the financing 
front, an estimated $1.2 billion must enter the market 
every year5 to support antibiotic innovation—a 
burden that could be eased by addressing the 
market's current failures so that private investment 
is more willing to participate. Without the promise 
of financial returns, many pharmaceutical companies 
have also exited the antibiotic market, leaving 
innovation up to SME biotech companies that are 
even more reliant on external financing compared to 
their large multinational peers.
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Source: Milken Institute (2022)

Figure 1: Antibiotic Funding Options by Stage
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Antibiotic development is time- and capital-intensive, 
spanning upwards of a decade and with cumulative 
costs frequently exceeding $1 billion.6 With other 
categories of drugs, the development costs are 
typically recouped once a drug reaches the market 
through commercial revenue. However, this volume-
based business model is incompatible with antibiotics 
since antibiotics are intended to be used sparingly. 
The high development costs and reduced possibility 
of revenue generation have deterred investors 
from financing antibiotic R&D, which has led to an 
insufficient pipeline.

A balance of different financial incentives to 
encourage investment is needed across the R&D 
timeline—and are typically described as either 
push or pull incentives. Push incentives target 

capital needs for early R&D, while pull incentives 
seek to provide a future revenue stream for later-
stage approved products. Early-stage antibiotic 
development and push incentives are primarily 
funded through public or philanthropic money 
without repayment expectations. In contrast, late-
stage development is driven by hybrid capital such 
as venture philanthropy, recoverable grants, and 
below-market-rate investments. Once the product 
makes it to market, pull incentives come into play. 
These can take the form of higher reimbursement, 
market exclusivity extensions, market entry rewards, 
or subscription payments, such as those described 
in the PASTEUR Act. Restructuring payment models 
for antibiotics in this way, in tandem with the funding 
options recommended by Lab participants, will be 
vital to reach the estimated investments.7
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Figure 2: Blended Capital Fund Model
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Discussions at the Financial Innovations Lab focused 
on identifying options that would attract diverse 
types of investors at various stages in the drug 
development timeline. Lab participants agreed 
that the PASTEUR Act is not sufficient alone, 
and the utility of other financing options relies 
on its implementation. Therefore, the financing 
recommendations outlined in this summary assume 
that Congress will pass this program or a similar 
revenue-guaranteeing subscription mechanism.

ESTABLISH A BLENDED 
CAPITAL FUND
The earliest stages of drug development are typically 
funded by public and philanthropic concessionary 
capital as the risk of failure is highest. As the drug 
advances through to the later stages of development, 
diverse funding sources start to contribute. This 
layered financing is often referred to as a "capital 
stack," with senior debt at the top to be repaid first 
followed by higher risk, higher return options such 

as subordinated debt, preferred equity, and common 
equity. As each layer appeals to a different type of 
investor, introducing a blended capital investment 
fund to the antibiotic market will expand the pool of 
potential investors. A fund of this type will be able to 
match assets to the right financing across all stages 
of an antibiotic's life cycle according to the asset's 
varying capital needs and different investors' risk-
return profiles.

A blended capital fund is particularly advantageous 
for the later stages of clinical trials, or Phases 2 and 
3, where flexible capital is most needed, and the risks 
and revenue potential of the drug become clearer. 
While the fund should target Phases 2 and 3, risk 
can vary at each stage, so Lab participants suggested 
incorporating a sliding first loss or guarantee 
into the blended capital structure. Additionally, 
commercialization risk can be tempered by only 
selecting for drugs that have prequalified for a 
proposed PASTEUR contract, a UK incentive, or other 
quasi-market guarantees so that lower-risk investors 
will receive a return if regulatory approval is granted.

INNOVATIVE 
FINANCING SOLUTIONS
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returns over a predetermined period. An investment 
structure of that type would be valuable in the 
antibiotic market, which has uncertain returns, if any, 
and requires patient capital. This “antibiotic bond,” 
as coined by Lab participants, would issue debt to 
raise money from the likes of traditional fixed-income 
investors. The functionality of this bond is contingent 
on creating a revenue-guaranteeing mechanism, 
where the revenue would serve as the bond’s 
guaranteed repayment.

Although not yet passed in the US Congress, the 
PASTEUR Act is a proposed bill that would guarantee 
revenue via federal subscription contract payments 
made to developers ranging from $750 million to 
$3 billion for access to approved antibiotics.9 Lab 
participants discussed bundling a portion of this 
guaranteed revenue from a diversified group of 
underlying antibiotics and repackaging them into a 
single asset to entice new capital sources, a process 
known as securitization. With the federal government 
committing the subscription contract payments, the 
counterparty risk to investors would be reduced. 
Furthermore, diversification of the included 
antibiotics will protect against any uncorrelated risk. 
The securitized loan vehicle would then invest in 
the post-market development process based on the 
monetization of a PASTEUR-like contract.

Source: Milken Institute (2022)

Figure 3: Pooled Loan Model
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A real-world application of the blended capital 
model is the Global Health Investment Fund (GHIF), 
a $108 million social impact fund of different types 
of debt and equity and a first loss guarantee.8 Using 
the GHIF's size as a launchpad, Lab participants 
agreed that a fund three times its size, at $300 
million, would be a realistic starting point. To 
diversify portfolio risk for private investors further, 
the fund would invest in at least 10 products of 
varying methodology or development stages. Drug 
manufacturers could also appeal to the broad pool 
of market-rate impact and concessionary investors 
by reporting on risk management metrics that 
quantify the social impact. That is often an important 
consideration for concessionary investors when 
selecting opportunities.

POOL DRUG ASSETS INTO 
A BOND STRUCTURE
Throughout the Lab process, participants likened 
antibiotics to the infrastructure of the health-
care system. Likewise, the antibiotic development 
timeline and return expectations mirror those of 
traditional infrastructure investments. Infrastructure 
investments often attract risk-averse investors as 
they are typically lower risk and earn consistent 
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Lab participants highlighted the importance of 
incorporating long-term funding settlement language 
into the subscription payment framework to further 
reassure private investors of their expected financial 
return. This is a crucial factor because it would 
protect against any potential for funding modifications 
throughout the bond term. For antibiotic developers, 
the legislation should outline expectations for which 
types of antibiotics will be evaluated and by what 
metrics the PASTEUR contracts will be granted, so that 
antibiotic developers understand how products will 
be considered. Ultimately, the size of the securitized 
“antibiotic bond” will depend on the underlying value 
of the subscription contracts given to each asset. 
While this PASTEUR funding addresses the assets' 
market and reimbursement risk, the instrument’s 
scientific risk would be reduced through diversification 
and selecting assets with low correlation, mitigating 
any fear of competing market share. 

As antimicrobial resistance increases and once-
treatable bacterial infections become life-threatening, 
the need to repair our antibiotic funding model has 
never been more critical. Although government and 
philanthropic capital will continue to play an outsized 
role in advancing antibiotics from the discovery lab 
into clinical trials, innovative financing structures such 
as a blended capital model would attract new pools of 
investors and efficiently match capital to individual risk. 
Private investment can continue to take on a greater 
role once a drug reaches the market via participation in 
an "antibiotic bond" that uses PASTEUR subscription 
payments to pay back investors.

All stakeholders, fulfilling their respective roles in the 
fight against AMR, collectively have the potential to 
prevent this silent pandemic from continuing down 
its destructive path. AMR researchers can lend their 
expertise in the current landscape to work with 
funding entities to construct the most beneficial 
and viable financing options. Government leaders 
should integrate the capital market perspective to 
establish federal subscription programs. Subscription 
programs, such as the PASTEUR Act, must prioritize 
transparency around qualifying guidelines and the 
flexibility to adapt as needed. Finally, investors and 
drug manufacturers must put risk management into 
practice by creating metrics to quantify the social 
and financial consequences of a crumbling antibiotic 
pipeline—or else risk having it render the rest of our 
pandemic preparedness and response strategies futile.

The Milken Institute will continue its work to 
address the capital challenges around antibiotic 
R&D. With the basic components of new financing 
models designed, next steps will include focused 
conversations around the structuring and 
implementation of the recommendations. The 
Institute will also continue to advocate for incentives 
to encourage antibiotic development, including the 
PASTEUR Act in the US, and urge policymakers to 
integrate AMR into pandemic preparedness strategies.

CONCLUSION  
AND NEXT STEPS

View the full report at: https://milkeninstitute.org/report/antimicrobial-resistance-antibiotic-development

As the market for social impact capital grows, the 
antibiotic development community should respond 
by articulating the economic and life-saving societal 
gains from a securitized vehicle like this. As the 
PASTEUR Act is developed further, the associated 
investment opportunities should be considered 
sustainable investments under an established 
ESG framework. Doing so would appeal to impact 
investors searching for new opportunities, especially 
one that may better prepare us for future pandemics.

https://milkeninstitute.org/report/antimicrobial-resistance-antibiotic-development


MILKEN INSTITUTE    MODELS FOR FINANCING ANTIBIOTIC DEVELOPMENT               7

1. Christopher J. L. Murray, Kevin Shunji Ikuta, Fablina Sharara, Lucien Swetschinski, Gisela 
Robles Aguilar, Authia Gray, Chieh Han, Catherine Bisignano, Puja Rao, Eve Wool et al., 
“Global Burden of Bacterial Antimicrobial Resistance in 2019: A Systematic Analysis,” The 
Lancet (January 2022): 1-27, https://doi.org/10.1016/S0140-6736(21)02724-0.  

2. Benjamin Plackett, “Why Big Pharma Has Abandoned Antibiotics,” Nature 586, no. 7830 
(October 2020), https://doi.org/10.1038/d41586-020-02884-3.  

3. L. Wang, W. He, X. Yu, D. Hu, M. Bao, H. Liu, et al., (2020). Coronavirus Disease 2019 
in Elderly Patients: Characteristics and Prognostic Factors Based on 4-Week Follow-
Up. J. Infect. 80, 639–645, https://doi.org/10.1016/j.jinf.2020.03.019; F. Zhou, T. Yu, 
R. Du, G. Fan, Y. Liu, Z. Liu, et al. (2020), Clinical Course and Risk Factors for Mortality 
of Adult Inpatients with COVID-19 in Wuhan, China: A Retrospective Cohort Study, 
Lancet 395, 1054–1062, doi: https://doi.org/10.1016/S0140-6736(20)30566-3; C. 
Ferrando, R. Mellado-Artigas, A. Gea, E.  Arruti, C. Aldecoa, A. Bordell, et al. (2020), 
Patient characteristics, clinical course and factors associated to ICU mortality in critically 
ill patients infected with SARS-CoV-2 in Spain: A prospective, cohort, multicentre 
study, Rev. Esp. Anestesiol. Reanim, 67, 425–437, doi: https://doi.org/10.1016/j.
redar.2020.07.003. 

4. Kim Rodgers, “New Study Reveals Barriers to Combating Antibiotic Resistance,” National 
Association of County and City Health Officials, August 6, 2020, https://www.naccho.
org/blog/articles/new-study-reveals-barriers-to-combating-antibiotic-resistance.  

5. Christine Årdal, David Findlay, Miloje Savic, Yehuda Carmeli, Inge Gyssens, Ramanan 
Laxminarayan, Kevin Outterson, and John H. Rex, Revitalizing the Antibiotic Pipeline 
(DRIVE-AB, March 2018), http://drive-ab.eu/wp-content/uploads/2018/01/CHHJ5467-
Drive-AB-Main-Report-180319-WEB.pdf.

6. Ibid.

7. Dzintars Gotham, Lorenzo Moja, Maarten van der Heijden, Sarah Paulin, Ingrid Smith, 
and Peter Beyer, “Reimbursement Models to Tackle Market Failures for Antimicrobials: 
Approaches Taken in France, Germany, Sweden, the United Kingdom, and the United 
States,” Health Policy 125, no. 3 (March 2021): 296–306, https://doi.org/10.1016/j.
healthpol.2020.11.015.  

8. “About,” Global Health Investment Fund, accessed December 7, 2021, http://www.ghif.
com/.

9. Ed Silverman, “Lawmakers Revive Legislation to Accelerate the Development of New 
Antibiotics,” STAT, June 16, 2021, https://www.statnews.com/pharmalot/2021/06/16/
antibiotics-resistance-legislation-bennet-pasteur/. 

ENDNOTES


