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List of abbreviations
AMR: AntiMicrobial Resistance
HCAI: HealthCare Associated Infection
MS: Member States
WP: WorkPackage
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Summary
Background: Several prominent reports have assessed the challenges to antibiotic
innovation and recommended implementing “pull” incentives, i.e., mechanisms that
give increased and predictable revenues for marketed, important antibiotics. We set
out to understand countries’ perceptions of these recommendations, through frank
and anonymous dialogue.
Methods: We performed in-depth interviews with national policymakers and
antibiotic resistance experts in 13 countries (ten European countries and three nonEuropean) for a total of 88 individuals in 34 separate interviews.
Results: Interviewees expressed high-level support for antibiotic incentives in 11 of
13 countries. There is a general recognition that new economic incentives are needed
to maintain a reliable supply to essential antibiotics. However, most countries are
uncertain which incentives may be appropriate for their country, which antibiotics
should be included, how to implement incentives, and how much it will cost. There
is a general preference for a multinational incentive, so long as it is independent of
national pricing, procurement, and reimbursement processes. Nine of the eleven
countries supporting new incentives indicated a preference for a model that ensures
access to both old and new antibiotics, with the highest priority for older antibiotics.
Twelve of 13 countries indicated that shortages of existing antibiotics is a serious
problem nationally. Since countries are skeptical about the public health value of
many recently approved antibiotics, there is a mismatch regarding revenue
expectations between policymakers and antibiotic innovators.
Conclusions: This report presents important considerations for the design and
implementation of antibiotic pull mechanisms. We also propose a multinational
model that appears to match the needs of both countries and innovators.
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Introduction and objectives
WorkPackage (WP) “Research & Innovation” objectives.
The main objective of the WP “Research & Innovation” is to contribute to a
coordinated European response against AMR by assisting MS in devising policies to
prioritize, stimulate and utilize research and innovation related to AMR and HCAI.
This deliverable focuses on the second specific objective of the WP “Research and
Innovation” whose overreaching goal is to propose tools to stimulate innovation and
access to antibiotics.

Predictable access to life saving antibiotics is under threat.
Antibiotic resistance imperils global health, with multi-drug resistant bacterial
infections accounting for over 33,000 deaths in Europe alone in 2015. 1 The number
of annual global deaths is unknown but predicted to be large. Yet contrary to the
public health need, antibiotic innovators and manufacturersarestruggling.
New antibiotics are unable to generate revenues large enough to sustain the interest
of multinational players and even small developers are failing to cover their
costs, resulting in bankruptcies of small antibiotic innovators. 2 Melinta, an
American antibiotic innovator went bankrupt in December 2019, after receiving
regulatory approval in the United States and Europe for an antibiotic judged
as “innovative”

against

a “critical” priority pathogen by the World Health

Organization. Physicians use new antibiotics as a last resort in order to preserve their
efficacy. Whereas this is sound stewardship, it dis-incentivizes innovation since unit
sales determine revenues.
Simultaneously, shortages of older antibiotics are increasing. 3 Due to antibiotic
resistance patterns and prescribing habits, the markets of some essential antibiotics
are small, including those for children. Tendering processes based solely on price
and automatic price reductions for generic medicines reduce profitability, leading
to a consolidation of supply. The dependency on sole manufacturers may come as a
surprise, when there is suddenly no medicine available. For example, in 2017 a fire
at a raw material factory in China resulted in a global shortage

of
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piperacillin/tazobactam.4 During the COVID-19 pandemic, supply chains have
been unable to meet demand as well as challenged by supply disruptions due to
lockdownsand border closures.5
Several prominent reports have assessed the challenges toantibiotic access and
innovation and have made recommendations, including calls for “pull” incentives,
aiming to increase revenues for marketed, innovative antibiotics. 6-7

The EU-JAMRAI setting out to understand MS perspective on AMR
research, access to antibiotics and incentives.
As a part of the EU Joint Action on Antimicrobial Resistance and HealthcareAssociated Infections (EU-JAMRAI) we set out to understand countries’ perceptions
regarding several topics including antibiotic incentives, through frank and
anonymous dialogue. The aim was to understand the barriers and facilitators of
implementing incentives for antibiotic access and innovation.
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Methodology
As a part of the EU Joint Action on AMR and Healthcare-Associated Infections (EUJAMRAI), we wanted to better understand MS perspectives on AMR research, access
to antibiotics and incentives. We performed in-depth interviews with human health
policymakers in ten European countries: Belgium, Denmark, France, Germany,
Luxembourg, the Netherlands, Norway, Romania, Spain, and Sweden. We also
interviewed policymakers from Ministries of Agriculture in all countries except
Romania.

Figure 1: European countries interviewed
These insights were made more globally representative with the help of the Global
AMR R&D Hub which supported the inclusion of a further three countries from other
continents (Canada, Japan, and South Africa). In these three countries, we were only
able to interview human health and research experts.
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In total we interviewed 88 individuals in 34 separate interviews.
A standard interview guide was used (Appendix 1). All interviews were held under
Chatham House Rule, meaning that “participants are free to use the information
received, but neither the identity nor the affiliation of the speakers, nor that of any
other participant, may be revealed.” The intention of the interviews was not to
secure government commitments, but rather to gain a better understanding of
facilitators and barriers of incentives in order to suggest refinements to proposed
mechanisms.
Interviews were not recorded due to the political sensitivities of the conversations.
However, extensive notes were taken which were reviewed within two days following
the interviews. The results describe and summarize the content of the interviews by
theme.
Table1: Date and location of the meetings organized.
Country visited

Date

Type of meeting

France

23-24 May 2019

Physical

Netherlands

25 June 2019

Physical

Norway

27-28-29 August 2019

Physical

Luxembourg

16-17 October 2019

Physical

Sweden

18-19-20 November 2019

Physical

Denmark

15-16 January 2020

Physical

Spain

29-30 January 2020

Physical

Belgium

11 February 2020

Physical

Romania

04 September 2020

Virtual

Germany

16 September 2020

Virtual
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Results
A high level support for antibiotic incentives
Interviewees expressed high-level and general support for antibiotic incentives in 11
of 13 countries. That is, there is a general recognition that new economic incentives
are needed to maintain a reliable supply to essential antibiotics. However, there was
little depth of understanding, with less than half of the countries familiar with the
literature on antibiotic incentives. Indeed with all of the activity regarding new
entities providing push funding, policymakers were often confused regarding the
roles and differentiation of the new actors like CARB-X and GARDP.
Countries were uncertain which incentives may be appropriate for their country,
which antibiotics should be included, how to implement incentives, and how much
it will cost. The majority of countries are waiting for clear and concise
recommendations from a recognized authority like the European Commission or the
Global AMR R&D Hub, utilizing evidence from the pull mechanisms implemented in
Germany, Sweden, and the United Kingdom.

Countries would prefer a multinational incentive
Eleven of the 13 countries interviewed would prefer a multinational incentive, that
is, one where countries may opt in, so long as it is independent from national health
technology assessment, medicine pricing, and reimbursement processes. These
national healthcare processes are complex and heterogeneous. There was no interest
in a new incentive that would disrupt these national processes, especially since new
antibiotics are expected to be used rarely.

Countries would prefer an incentive ensuring access to both old and
new antibiotics
Whereas almost all countries stated a concern about the lack of antibiotic
innovation, this was not the principal driver to support new incentives. Rather, nine
of the eleven countries supporting new incentives indicated a preference for a model
that ensures access to both old and new antibiotics, with the highest priority for
older antibiotics. Indeed, countries do not have predictable access to generic
antibiotics. Twelve of 13 countries indicated that shortages of existing antibiotics is
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a serious problem nationally. Eight out of 13 indicated that this resulted in greater
use of broad-spectrum antibiotics and thereby potentially increasing antibiotic
resistance. As important antibiotics continue to be unavailable, doctors change
prescribing habits, potentially away from evidence-informed prescribing guidelines.
Eight countries indicated that companies recently decided to stop marketing an
essential, older antibiotic in their country. Three countries managed to reverse this
decision by awarding higher unit prices. One country secured the commitment of a
small company willing to produce an older antibiotic for a higher unit price and
assisted in the transfer of the marketing authorization to the new company. Yet in
some countries important older antibiotics have never been registered. One country
actively encouraged manufacturers to market an older antibiotic never previously
marketed by offering mutual recognition of existing regulatory dossiers. The
manufacturer responded that no countries were interested in this older antibiotic.
Only later, through ad hoc communications, the country learned that several
countries wanted access to this older antibiotic. These examples of successfully
securing access are the exception. In many instances, countries lost access to the
antibiotic. Older antibiotics with fragile availability mentioned in interviews include
ampicillin,

benzylpenicillin,

benzathine

penicillin,

cefotaxime,

cloxacillin,

nitrofurantoin, phenoxymethylpenicillin, temocillin, and trimethoprim.
Unpredictable access is not only a challenge for older antibiotics but also for new
ones, which are often not widely available, even in high-income countries. Only six
of the 13 countries were aware that the availability of new antibiotics, especially
those manufactured by small producers, may be delayed in their country, and these
six all represented smaller market countries. Large market countries were generally
unaware that, despite their size, they may be considered an unattractive market.

Countries concerned about how to finance incentives
Countries were often concerned about the estimated price tag of potential
incentives, as the literature has estimated global revenue amounts in the billions
needed to invigorate innovation. Many policymakers expressed frustration regarding
the lack of engagement from large multinational pharmaceutical companies, given
that the revenues of other (often high priced) medicines are dependent upon
effective antibiotics. Most countries are uninterested in estimates of revenues
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needed to stimulate innovation. Rather they are interested in paying amounts
aligned with the national value to ensure access, meaning that the antibiotic is
marketed and available in country. The majority of countries were uninterested in
incentives that dramatically increased antibiotic prices, often referring to WHO’s
Fair Pricing Forums.8
To address this issue, the EU-JAMRAI published a viewpoint in Clinical Infectious
Diseases on opportunities to finance an European pull mechanism. The article is
available in Appendix 2.

Countries looking for more transparency on supply chain to prevent
shortages
In interviews with six countries we were able to discuss supply chain transparency of
these older antibiotics. In all cases countries were unaware that factory information
is generally considered a business secret and is not shared, even between national
regulators. One asked “why isn’t it public, after all we can see where our meat is
produced?” Countries were concerned that these older antibiotics are reliant on few
manufacturers, particularly active pharmaceutical ingredient manufacturers. All six
countries expressed interest in further pursing transparency of regulatory dossier
information.
To address this issue, the EU-JAMRAI has recently published an article in the WHO
bulletin advocating for more supply chain transparency to enable sustainable and
continuous supply of antibiotics and essential medicines. This article is available in
Appendix 3.

Countries want to see superiority trials
Yet there was little concern about not having immediate access to new antibiotics.
There was skepticism regarding the public health value of many recently approved
antibiotics. All antibiotics that have received regulatory approval in the last five
years have been approved with non-inferiority clinical trials. That is, the new
antibiotic is found to be not inferior to a comparator (often generic) antibiotic. There
are several reasons for this clinical trial design, particularly that it is difficult (and
therefore expensive) to gather patients with antibiotic resistance today.
Policymakers are uninterested in new antibiotics that show no greater benefit than
existing antibiotics. As one policymaker said, “Antibiotics are being approved for
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indications where there is no intention that they will be used. This sends the wrong
signal…would prefer that antibiotics are tested against drug-resistance instead. If
the trials need to be done in [high-resistance countries] and they are performed
according to existing standards, this is preferable.” Policymakers were clear that
incentives should only apply to antibiotics that meet public health needs, i.e., either
those on antibiotic prescribing guidelines or new antibiotics that show benefit in
clinical situations for unmet public health needs.
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Conclusions
Barriers and facilitators to implement incentives for antibiotic
access and innovation.
Through interviews with policymakers and AMR experts in thirteen countries we
have explored the facilitators and barriers to implementing incentives to promote
antibiotic access and innovation.
The barriers and facilitators to implementing incentives for antibiotic access and
innovation as stated by national policymakers and AMR experts are summarized in
Table 1.
Table 1: Facilitators and barriers to implementing incentives for antibiotic access
and innovation












Facilitators
Countries generally agree that new
economic incentives are needed to
maintain a reliable supply of
essential antibiotics.
Evidence regarding the effectiveness
and
operational
cost
of
implementing pull incentives is being
generated in Germany, Sweden, and
the United Kingdom.
Pull incentives can ensure access to
both old and new antibiotics, which
is desirable since predictable access
to existing antibiotics is a serious
challenge in many countries.
Pull incentives can be designed to
only reward antibiotics that meet
public health needs.
Almost all countries agree that the
WHO’s Priority Pathogen List
represents their unmet public health
needs for antibiotic innovation.
The EU has committed to trial a pull
incentive in 2021.









Barriers
Most countries are uncertain which
incentives may be appropriate for
their country, which antibiotics
should be included, how to
implement incentives, and how
much it will cost.
Most countries prefer a multinational
incentive and are waiting for a first
mover to organize the process.
Countries are skeptical about the
public health value of many recently
approved antibiotics, which have all
been
approved
through
noninferiority clinical trials.
There is a mismatch between the
estimated price tag of new pull
incentives and the public health
value.
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EU-JAMRAI proposition to implement a multi-country incentive for
antibiotic access and innovation.
Country representatives expressed general support for antibiotic incentives with a
number of caveats. Countries are uncertain about incentive design and cost. The
main aim of any incentive should be to secure access to antibiotics of public health
importance, including existing antibiotics. This means new antibiotics will need to
more clearly demonstrate public health value through clinical evidence. Almost all
countries would prefer a multinational incentive, but this must be completely
independent from national regulatory, pricing, procurement, and reimbursement
processes, as these are national responsibilities.
An adjusted version of the Swedish pilot incentive could meet these criteria well.
Sweden guarantees annual revenues of SEK 4 million (about € 400,000) for patented
antibiotics meeting specified requirements.9-10 Producers are guaranteed an annual
revenue, with the difference between the guarantee and actual annual sales paid
through the new incentive. If sales exceed the guarantee amount, the innovator
keeps the additional revenues as well as receiving a 10% bonus so long as all
contractual conditions have been met. Sweden has entered into two-year contracts
with the antibiotic producers and has included national access and stewardship
provisions.
The principles of the Swedish model could be extended to a multinational incentive,
with the aim that countries could participate in a joint tender with a common
contract template (excluding the guarantee amount). Each country would negotiate
a separate revenue guarantee with the producer. The process is visualized in Box 1.
This pull incentive would allow countries to delink antibiotic revenues from sales
volumes allowing innovators to have greater revenue predictability.
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Box 1: Potential multinational pull incentive based upon principles of the
Swedish incentive

Firstly, eligible antibiotics would be selected either by a country requesting their
inclusion or based upon regulators’ recommendations. As most countries require
open tendering processes, these calls for tender would likely need to specify eligible
antibiotic characteristics (e.g., antibiotics approved for antibiotic-resistant
infections, antibiotics approved against specified Gram-negative pathogens, narrowspectrum antibiotics for treatment of pneumococcal infections, etc.). We
understand that no antibiotics today have a therapeutic indication against antibioticresistant infections because of the way that clinical trials are performed. However,
the Wellcome Trust and others are establishing antibiotic clinical trial networks in
countries with higher resistance patterns, meaning that new antibiotics should be
able to perform superiority trials for resistant-infections.11 This should enable the
clinical evidence desired by policymakers.
Once eligibility requirements have been defined, a joint tender would be developed,
with a contract template including national access and stewardship requirements. A
suggested revenue guarantee would be included, such as a country-specific
calculation of 1.5 times the predicted annual national volume of the antibiotic
multiplied by the national price. (For especially small volume antibiotics, the
revenue guarantee may need to be two or three times the predicted annual national
volume to make the market attractive.)
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Participation would always be voluntary, on behalf of both national governments and
producers. Once the tender participants are agreed, each country would negotiate
individually with the producer and ultimately enter into a contract. Global medicines
distributors (like WHO/GARDP’s SECURE initiative and UNICEF) should also be invited
to participate in the tender in order to facilitate access in low and middle-income
countries, with their guarantee amounts equaling their expected annual demand. All
of the abovementioned process could be coordinated by a multinational organization
like the Global AMR R&D Hub or the European Commission.
The aim of this model is to make it easy for countries to implement a pull incentive
ensuring sustainable access to antibiotics while at the same time providing market
certainty to antibiotic producers. Some may argue the revenues generated through
these agreements will be insufficient to provide an attractive market for innovators.
Calls to stimulate antibiotic innovation have primarily centered on the needs of
antibiotic innovators with price tags of over USD 1 billion per antibiotic globally. Yet
through this model the revenue guarantee amount would be negotiable. National
unit prices may also be informed by a health technology assessment (HTA), which
may include societal value in addition to patient value. Both the United Kingdom and
Norway are trialing this approach.12-13 With better clinical evidence, the national unit
prices per antibiotic should increase. It was clear through our interviews that there
is currently a mismatch between national policymakers and innovators regarding the
perceived value of specific, new antibiotics. This incentive offers an opportunity for
countries and innovators to find the middle ground, while giving predictability in
both demand and supply.

Dissemination of these findings.
These findings have been disseminated through a joint policy brief written with
the Global AMR R&D Hub (Appendix 4).
EU-JAMRAI proposal for a multi country incentive will also be published in a peerreviewed journal (to be submitted) and disseminated to policymakers through a
policy bried (under writing).
WP9 leaders also actively disseminated these findings in various international
meetings.
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Appendix
Appendix 1: Country visit interview guide.
1. Areas of greatest concern or vulnerability regarding research, innovation,
and access.


Briefly describe your country’s biggest concerns regarding AMR & HCAI
research, innovation, and access?



What are your greatest concerns or vulnerabilities regarding AMR and HCAI
within animal and plant health?



What are your research priorities?



Do you feel like research priorities are being adequately funded and
researched?

2. Areas of greatest financial concern related to AMR and HCAI?


Has your country assessed the cost of AMR?

3. National processes to determine national research priorities.


What national processes do you use to determine your research priorities?
(including priority technologies, infection prevention and control (IPC)
knowledge gaps, and behavioral change interventions)

4. Incentives.


Incentives for new antibiotics and other treatments


Access - What steps are your country pursuing (if any) to secure
access to new antibiotics (or other treatments)? Are you concerned
that your country will not have access to the newest antibiotics
developed by small companies?



Pull - What focus does your country have on pull incentives? What are
the biggest barriers to implementation?



Pooled funds - Would your country be willing to pool funds with other
European countries? If so, which facilities are considered the
strongest candidates for a pooled fund? (European Investment Bank?)
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Selecting products worthy of a reward - Does your country feel that
the priority pathogens identified by WHO are aligned with your unmet
public health need?



Higher unit prices – Is your country open to assessing the societal
value of a new antibiotic as a part of the health technology process in
order to award a higher unit prices?



Pilots – Sweden and the UK are moving forward on pull incentive
pilots.
 How open is your country to attempting to pilot new incentives
within well-defined parameters and financing constraints? For
example, an innovative new antibiotic for WHO critical
pathogen.
 Or would your country prefer a European-based pilot? If so,
how many other countries would need to commit?
 What are the barriers and influencing factors?
 What might be the first steps towards a pilot?



Incentives/measures to maintain access to older antibiotics


Are you experiencing shortages of antibiotics?



Is your country pursuing measures to secure availability of older
antibiotics?



Which older antibiotics are you most concerned about? Do you have a
list of critical antibiotics?



Is your country attempting to grow its consumption of older
antibiotics through expanded susceptibility testing?



Is there a willingness to pay higher unit prices for older antibiotics? Or
what other incentives might your country be interested in? Netflix
models?



Piloting
 How open is your country to attempting to pilot new incentives
within well-defined parameters and financing constraints?
 Or would your country prefer a European-based pilot? If so,
how many other countries would need to commit?
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 What are the barriers and influencing factors?
 What might be the first steps towards a pilot?


Are you experiencing shortages of veterinary antibiotics and/or
vaccines?



Are there any incentives or regulations in place to support veterinary
vaccinations?



Might your country be open to attempting to pilot new incentives for
veterinary vaccines within well-defined parameters and financing
constraints? What are the barriers and influencing factors?



Incentives/measures to support IPC


OECD has demonstrated that significant cost savings can be achieved
by improving IPC measures. Do you feel that this is relevant for your
country?



If so, these often require upfront financing to achieve the savings. Are
there mechanisms in your country to finance these efforts?



Could economic incentives be useful for infection prevention and
control? For example, upfront financing in line with expected
outcomes, followed by sharing of cost savings between the healthcare
institution and government?

5. Financing national positions and ambitions.


Are there national mechanisms to assist companies to bring products to
market or support small businesses? Could these mechanisms be used to
finance potential pilots for new or old antibiotics?



Are there other mechanisms that may be potentially used to finance pilot for
new or old antibiotics?



Does your country work with the European Investment Bank regarding
financing for health research?



Has your country considered carving out the antibiotic reimbursement from
the DRG?
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What are your thoughts about placing a fee onto EMA registrations of all
other medicines with the exception of anti-infectives in order to finance
antibacterial innovation?



Is there any consideration of lessening regulatory requirements for SMEs, for
example, local office for pharmacovigilance?

6. Guidelines.


Do you have national stewardship or IPC guidelines?



In animals and/or plants too?

7. National processes to update clinical guidelines, IPC routines, and other AMR
and HCAI-related policies and practices.


What processes and procedures do you have to update the above? How
often? How do you incorporate new evidence?



Are there any barriers to gathering the evidence and updating the
policies/guidelines?
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Appendix 2: EU-JAMRAI viewpoint on opportunities in Europe to
finance a pull mechanism.
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Appendix 3: EU-JAMRAI article on the need for more supply chain
transparency to enable sustainable access to antibiotics and essential
medicines.
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Appendix 4: Policy brief “Incentivizing antibiotic access and
innovation”
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