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“Without urgent, coordinated action by 
many stakeholders, the world is headed 
for a post-antibiotic era, in which common 
infections and minor injuries which have 
been treatable for decades can once again 
kill”
Dr Keiki Fukuda 
Assistant Director-General for Health 
Security, WHO, 30 April 2014



What is antimicrobial 
resistance and why should we 
care?
An antimicrobial drug is one that is developed to fight 
infections caused by bacteria (antibiotics), viruses, fungi 
and parasites. Resistance to antimicrobials occurs when 
a particular strain of pathogen (e.g. bacteria or viruses) 
survives exposure to these drugs. As other, non-resistant 
strains will be killed by the antimicrobial drug, resistant 
strains face less competition and are able to grow and 
spread more successfully. This is a natural evolutionary 
process for pathogens, however the misuse and overuse of 
antimicrobials increases the selective pressure on pathogens 
and accelerates the development of antimicrobial resistance 
(AMR).1,2

Over-prescription of antimicrobials, often due to inadequate 
diagnosis and medical decision-making is driving the misuse 
of these products, and it has been suggested that up to half 
of all antibiotics are prescribed unnecessarily.3 In Australia 
it is estimated that GPs make around 5 million unnecessary 
antibiotic prescriptions annually for viral infections.4 Evidence 
that stopping antibiotic treatment before completing a full 
course contributes to antibiotic resistance is also being called 
into question, and the ‘complete the course’ message may 
be leading to over-use of antibiotics and increased antibiotic 
resistance.5 Based on this information, it is clear that 
behaviour plays a large contributing role in the emergence 
of antibiotic resistance. For example, there is significant local 
variation in prescribing rates for antimicrobials throughout 
the UK and many primary care prescribers admit that their 
own prescribing is not always clinically beneficial. This 
prescribing behaviour can also reinforce patient behaviours 
such as pressuring primary care physicians to prescribe 
antibiotics even when not appropriate.6

If AMR rates continue to increase, the situation may arise 
whereby common infections become lethal, and basic 
surgeries cannot be performed or cancer patients cannot 
undergo chemotherapy without the risk of infection.1 New 
analysis published in 2022, reported that 4.95 million deaths 
were associated with drug-resistant bacterial infections 
in 2019 and 1.27 million were directly caused by AMR.7 If 
no action is taken, it is estimated that global deaths from 
AMR could reach up to 10 million per year by 2050. In 
addition, the cost of providing healthcare in a world where 
antimicrobials are ineffective could rise to $100 trillion in 
economic output due to drug-resistant infections.1,6 

Is over-use of antimicrobials the only problem?
Although it is becoming more widely accepted that 
there is a major global health risk due to the over-use 
of antimicrobials, it is important to consider that lack of 
access to these drugs is still a significant issue facing many 
across the world, with 5.7 million antibiotic-treatable deaths 
occurring globally every year. The majority of deaths occur 
in low and middle income countries where, on top of the 

challenges associated with AMR, they also face barriers 
to treatment including limited healthcare staff, weak drug 
supply chains, and high out-of-pocket costs. The mortality 
burden due to antibiotic-treatable infections in these 
countries exceeds that of deaths due to antibiotic-resistant 
infections, which is estimated at around 700,000 per year.8

What are the key challenges in 
R&D for novel antimicrobials?
As with developing any new medicine, the development of 
a new antimicrobial involves high costs, protracted timelines 
and has inherent risks. Producing a novel drug typically takes 
between 10 and 15 years and can cost up to $1.5 billion. At 
on average $46 million per year, the revenue generated from 
the sale of a new antibiotic is often too small to justify this 
investment.9,10 From the start of R&D, a new antimicrobial 
product has a 1 in 70 chance of reaching the market.10 Due 
to the lack of incentives and associated high risks, many 
large pharmaceutical companies are no longer investing 
in antimicrobial development. The clinical development 
landscape is now dominated by small- and medium-sized 
enterprises (and some academic institutions) which may 
have limited capacity to invest in R&D or to withstand the 
commercial risks associated with clinical development; 
consequently, finance for late-stage development can be 
challenging to secure.2,9 

When commenting on this, the CEO of a leading global 
pharmaceutical company highlighted how important it is 
that pharmaceutical companies are incentivised to invest 
their resources in this field, to accelerate the development of 
novel antimicrobials.

Why are there such high failure rates?
Developing a new antimicrobial comes with its own set of 
challenges. In most countries, excluding EU member states, 
the company must first file to register new antimicrobials, 
costing money and time. There are also inherent challenges 
when designing clinical trials to assess the efficacy of a new 
antimicrobial. If the trial cohort comprises only those with a 
drug-sensitive infection, it is unlikely that the new product will 
be any more effective than an existing treatment. Therefore, 
in a clinical trial designed to test the efficacy of a product 
developed to treat a drug-resistant infection, it is important 
that patients with a drug-resistant infection are enrolled. 
These patients can often be challenging to find and recruit, 
therefore, demonstrating superiority of a new product is 
difficult in populations were drug-resistance is not common 
place. This can also impact development timelines for 
antimicrobials, where establishing a network of patients can 
take up to 6 to 9 months for each new clinical trial.1

With the demand for novel antibiotics increasing, many 
manufacturers are turning to ‘non-traditional’ antimicrobials. 
However, many of these non-traditional antimicrobials do not 
have stand-alone therapeutic efficacy and are instead used 
as adjunctive treatments alongside traditional antimicrobial
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drugs, for example to inhibit bacterial growth or virulence, 
reduce AMR, boost the host immune system, or restore 
a healthy microbiome. Therefore, clinical trials for non-
traditional antimicrobials can be even more complicated, 
due to the need for a combination of antimicrobial drugs 
and the additional challenge associated with demonstrating 
the added value of an adjunctive treatment. As a result, 
these non-traditional antimicrobials are even more likely 
to fail during the clinical development process, and if 
they are brought to market their use alongside traditional 
antimicrobials negates the potential for sparing use of these 
products.2

Why are incentives for pharmaceutical companies 
lacking?
Manufacturers of new drugs will typically assess the cost-
benefit ratio of developing a new medicine. However, for 
antimicrobials, with low sales volumes and short treatment 
durations for acute infections, revenue for manufacturers 
is often not high enough to offset the cost of R&D.9,11 
Stewardship of antimicrobials exists to safeguard the efficacy 
of these drugs for future use, by holding back effective 
new antimicrobials for the last-line treatment of patients 
with resistant infections. The WHO can categorise novel 
antimicrobials through the AWaRe (Access, Watch, Reserve) 
classification. If a product is categorised as ‘reserve’ this 
will considerably limit sales volumes and therefore income 
for the manufacturer. Therefore, stewardship represents a 
paradox; by preserving the efficacy of new antibiotics it also 
limits the revenue and therefore incentive for manufacturers 
and investors.3,11 

Investment, both private and public, is also lacking. For 
example, of the $38 billion venture capital invested in global 
pharmaceutical R&D between 2003-2013, only 5% of this 
represented investment in antibiotics. Similarly, funding 
through the public sector is low, with the US National 
Institutes of Health (NIH) giving just 1.2% of its grant funding 
to antibiotic research (2009-2014).1

What does this mean for the antimicrobial 
pipeline?
According to the WHO analysis of the antibacterial pipeline, 
only 11 new antibiotics have been approved by the FDA or 
EMA since July 2017, of which 9 are from existing classes 
of antibiotics where resistance mechanisms already exist. 
Diversification away from these existing classes requires the 
discovery of novel chemical structures with new binding sites 
and new modes of action. However, the rate of antibiotic 
discovery has been declining for decades.2,10 

The WHO classifies certain pathogens as critical priority, 
high priority, and medium priority for R&D. As of the WHO 
2020 analysis, there were 26 antibiotics in the clinical pipeline 
which target WHO priority pathogens, although most of 
these are derivatives of existing classes. There were a further 
12 products targeting tuberculosis (TB) and 7 targeting the 
bacteria Clostridium difficile. TB in particular, is considered 
to be a global priority for R&D as it is the biggest infectious 
disease killer globally after COVID-19, with multidrug-
resistant and extensively drug-resistant strains. However, only 
two new antibiotics to treat TB have reached the market in 
over 70 years.2

‘Non-traditional’ antimicrobials may provide the opportunity 
to reduce selective pressures driving resistance, with diverse 
and novel mechanisms of action. The WHO 2020 analysis 
reported that 27 ‘non-traditional’ antibacterials are in clinical 
development but, as discussed, these products are likely 
to face significant hurdles as they progress through the 
pipeline.2 

Given the products currently in development, it is possible 
that up to 8 new antibiotics will be approved in the next 5 
years. However, without considerable investment in R&D 
and initiatives to incentivise manufacturers to develop novel 
antibiotics, the current pipeline is unlikely to prove sufficient 
against priority pathogens.2 Indeed, in April 2021 the WHO 
revealed that none of the antibiotics currently in clinical 
development would sufficiently address the most threatening 
drug-resistant bacteria.12 
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Fig 1. Number of novel antibiotic classes discovered [10]
Adapted from Chapman, R. [10]
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What must be done to tackle AMR?
The Global Action Plan (GAP) on AMR, adopted as a World 
Health Assembly resolution in 2014 and endorsed by the 194 
member states of the WHO, outlines five objectives to tackle 
AMR. These are:13

i. Improve awareness and education on AMR
ii. Strengthen the evidence base through surveillance 

and research
iii. Reduce infection through better sanitation, hygiene 

and infection prevention measures
iv. Optimise the use of antimicrobials in human and 

animal health 
v. Increase sustainable and global investment in new 

medicines, diagnostic tools and vaccines

The 2016 AMR review, commissioned by the UK Government 
and the Wellcome Trust, identified two key elements in their 
strategy to combat AMR: to reduce demand and increase 
supply of antimicrobials.1 

As mentioned, it is important to have coordinated global 
surveillance of AMR to provide actionable data to inform 
both policy changes and national and international strategies 
designed to tackle AMR. To achieve this, the WHO launched 
the Global Antimicrobial Resistance and Use Surveillance 
System (GLASS) in 2015 in an effort to standardise AMR 
surveillance globally by monitoring AMR and the use 
of antimicrobials in humans, the food chain, and the 
environment.14

What initiatives and incentives exist to combat the 
static pipeline and incentivise R&D?
There are generally two main approaches to incentivise 
antibiotic R&D. ‘Push’ incentives involve governments 
or partnerships subsidising new antibiotic development, 
whereas ‘pull’ incentives describe rewards put in place for 
successfully bringing a new product to market to incentivise 
pharmaceutical companies to invest in novel antibiotics.3 
Two key ‘push’ incentives, the US Biomedical Advanced 
Research & Development Agency (BARDA) Broad Spectrum 
Antimicrobials programme, and the European Innovative 
Medicines Initiative (IMI) New Drugs For Bad Bugs (ND4BB) 
programme, currently provide funding to support nearly 20% 
of antibiotics in development globally.1 

Other ‘push’ incentives include the AMR Action Fund, the 
Global Antibiotic Research & Development Partnership 
(GARDP), and the Combating Antibiotic Resistant Bacteria 
Biopharmaceutical Accelerator (CARB-X) which offer funding 
and regulatory assistance to support the development of 
new antimicrobial treatments.11

‘Pull’ incentives are needed to provide a more attractive 
end market for antibiotics and incentivise pharmaceutical 
companies to invest in novel antimicrobials.3 This can be 
done by developing novel reimbursement mechanisms for 
new antimicrobials and by de-linking the profitability of 
developing a new antibiotic from the volume used.9,11

• Improve public awareness and 
education

• Improve hygiene; reduce the 
spread of infection

• Reduce unnecessary use of 
antibiotics in agriculture

• Improve surveillance of 
antimicrobial use and resistance

• Promote the development and use 
of rapid diagnostics

• Promote the development and use 
of vaccines

• Improve the pay and recognition of 
those working in infectious diseases

• Establish a Global Innovation 
Fund for early-stage and non-
commercial research

• Improve incentives to promote 
investments for the development 
of new drugs and the improvement 
of existing ones

Fig 2. Reducing demand and increasing 
supply of antimicrobials1

Review on Antimicrobial Resistance (2016)

DEMAND SUPPLY
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Incentive Partners Investment Aim

AMR Action 
Fund15

The Boehringer Ingelheim Foundation, the European 
Investment Bank (supported by the European 
Commission), the Wellcome Trust, and over 20 leading 
biopharmaceutical companies

Expected investment 
of over $1 billion

Bringing 2-4 new antibiotics to patients 
by 2030 by investing in small biotech 
companies to support the clinical 
development of novel antibiotics

GARDP16

Created by WHO and the Drugs for Neglected 
Diseases initiative (DNDi); funding partners include 
ministry bodies from Germany, Luxembourg, Monaco, 
Japan and the Netherlands, alongside organisations 
such as The National Institute for Health Research 
UK, The Bill & Melinda Gates Foundation, and the 
Wellcome Trust. There are also many research and 
development partnerships in place

GARDP is seeking €500 
million to develop 
treatments

To support the delivery of 5 new 
antimicrobial treatments by 2025 to tackle 
high priority drug-resistant infections

CARB-X17

Led by Boston University and funded by BARDA, ASPR, 
the Wellcome trust, BMBF, the UK’s GAMRIF, the Bill 
& Melinda Gates Foundation; with support from the 
NIAID at the NIH

Expected investment of 
up to US $480 million 
between 2016-2022

To fund and support the early development 
of antibiotics, vaccines, rapid diagnostics 
and other products to target drug-resistant 
bacteria

Country Name Timeline Details

UK ‘Subscription-
style’ model

In April 2022, NICE 
published draft 
guidance on two 
new antimicrobial 
drugs under this 
model18

In this scheme from the Department of Health and Social Care (the world’s first 
‘subscription-style’ payment model for antibiotics) two contracts will be offered by the 
NHS to pharmaceutical companies for the early development of novel antibiotics. The 
manufacturers of the chosen novel antimicrobials will be paid upfront for unlimited 
access to their product, based on the value of the product to the NHS rather than on 
usage; de-linking profits from sales volumes. With a £10 million annual fixed fee per 
product and a 10-year contract, this represents a maximum investment of £100 million 

France

Exception for 
antibacterials 
with ASMR 
level IV

Since 2015
The guarantee of a price no lower than the lowest price across the UK, Germany, 
Italy, and Spain (usually only applicable to medicines with ASMR I-III) is extended to 
antibacterial products with ‘minor’ added therapeutic benefit

Exemptions 
from clawback 
scheme

Since 2015
Antibacterials and other medicines used in combatting AMR are excluded from 
calculations of a company’s turnover that is liable to clawbacks (contributions made to 
the French social security budget if turnover exceeds a certain level)

Germany
Exemptions 
from internal 
reference 
pricing

Ad hoc since 
2017; for ‘reserve’ 
antibiotics since 
March 2020

Legislation (2017) allows the G-BA to consider resistance patterns when determining 
the level of added benefit of a novel antimicrobial; this support the case for an 
additional benefit for antimicrobials with non-inferiority data and exempts them from 
internal reference pricing. Legislation (2020) exempts ‘reserve’ antibacterials from the 
normal Health Technology Assessment (HTA) process meaning they automatically 
qualify as having a therapeutic benefit, and are exempt from price controls

US

GAIN Act Since 2012

This Act grants an additional five years of market exclusivity to qualified infectious 
disease products (QIDPs), in which time the FDA cannot approve generic products. 
QIDPs are also given priority review within the FDA with eligibility for ‘fast-track’ 
designation to reduce the duration of regulatory review

DISARM 
legislation

Proposed and still 
under discussion

This legislation would completely separate reimbursement of priority antibacterials 
from the DRG-based system of reimbursement, creating a DRG carve-out

PASTEUR Act Proposed and still 
under discussion

This Act would provide $11 billion over 10 years to establish a separate federal funding 
stream for new antimicrobials. A new Committee on Critical Need Antimicrobials 
would offer ‘subscription-style’ contracts to manufacturers meeting certain criteria 
(availability, resistance surveillance, ensuring appropriate use) ranging from $750 
million to $3 billion. Revenue from sales to federal insurance programs would be 
subtracted from the value of the contract

Table 1. Summary of international ‘push’ incentives to encourage antibiotic R&D

Table 2. Examples of novel reimbursement mechanisms to tackle AMR10

ASPR: Assistant Secretary for Preparedness and Response; BARDA: Biomedical Advanced Research and Development Authority; BMBF: German Federal Ministry of Education and Research; CARB-X: Combating Antibiotic-Resistant Bacteria Biopharmaceutical
Accelerator; DNDi: Drugs for Neglected Disease initiative; GARDP: Global Antibiotic Research and Development Partnership; GAMRIF: Global AMR Innovation Fund; NIAID: National Institute of Allergy and Infectious Diseases; NIH: National Institutes of Health; 
WHO: World Health Organisation

ASMR: Amélioration du Service Médical Rendu; DISARM: Developing an Innovative Strategy for Antimicrobial Resistant Microorganisms; DRG: Diagnosis Related Group; FDA: Food and Drug Administration; GAIN: Generating Antibiotic Incentives

Qualified Infectious Disease Products
Now; G-BA: Gemeinsamer Bundesausschuss; HTA: Health Technology Assessment; NHS: National Health System; NICE: National Institute for Health and Care Excellence; PASTEUR: Pioneering Antimicrobial Subscriptions to End Upsurging Resistance ; QIDP: 

6



Discussion
There are increasing levels of resistance to current 
antimicrobial drugs alongside limited investment in the 
R&D of novel products to tackle this global challenge. 
To combat this situation, issues with both the supply and 
demand of antimicrobials must be addressed. Supply is 
not meeting demand for novel antimicrobial products, 
and the current pipeline is insufficient to keep up with the 
increase in resistance to current drugs. At the same time, the 
demand for these medicines is sub-optimally managed, with 
unnecessary prescriptions and poor public education and 
awareness of AMR leading to widespread over-use of these 
products.1

Coordinated global surveillance of AMR will prove crucial in 
addressing these issues. As of May 2021, GLASS had seen 
109 countries and territories enrol and a record number of 
reports of confirmed infection cases and AMR results (over 
3 million in 2020).19 Although further work must be done 
to improve the quality and representativeness of the data, 
GLASS is the first global collaborative effort to standardise 
AMR surveillance and as such, represents great progress. 
As its scope widens and the capabilities to generate data 
improve, GLASS will likely prove vital in the efforts to identify 
and understand the drivers of AMR and devise strategies to 
combat this rising threat.14,19

Reducing demand for antimicrobials
The growing demand for antimicrobials reflects the over-
prescription and often inappropriate use of these products 
that directly contributes to AMR. Therefore, reducing 
unnecessary consumption of antimicrobials can have a 
powerful impact on resistance.1 

Reducing demand for antimicrobial treatments will preserve 
the effectiveness of current drugs and slow the rate at which 
the development of new antimicrobials to fight infection is 
required. Global demand can be reduced in several ways.1

Changing prescribing behaviour

Inadequate diagnostic tools and subjective diagnosis 
decisions, alongside expectations from patients and social 
pressures to prescribe antibiotics are leading to widespread 
over-prescription of these products.6 Antibiotic stewardship 
policies have been implemented, particularly in resource-rich 
countries, but these policies are yet to have any real impact 
on global antibiotic prescriptions.3

In this context, behavioural science can be applied, and 
interventions aimed at curbing unnecessary prescriptions of 
antibiotics have been used with considerable success.6 For 
example, prescriptions were reduced by 12% on average by 
Australian GPs to whom letters were sent to highlight that 
they were over-prescribing antibiotics. Furthermore, in 2015, 
the UK government began offering an extra £5 of health 
funding per capita in local areas if GPs met certain criteria, 
including cutting antibiotic prescribing by at least 1%. One 
study found that prescriptions for respiratory infections 
dropped by 3% after this initiative was introduced.20 
The UK’s Stemming the Tide of Antibiotic Resistance 

(STAR) programme was also shown to reduce antibiotic 
prescriptions by 4%.6 These results illustrate that initiatives 
to alter prescribing behaviour can be effective in reducing 
antimicrobial prescriptions, however it is also clear that more 
needs to be done.

To reduce inappropriate use of products, prescribers must 
consider the cause of infection and whether it is bacterial, 
viral, or fungal. Laboratory tests can be performed to 
determine the causative agent, but these can take days 
to report. Therefore, investment in rapid diagnostics will 
also be crucial in facilitating behavioural changes in the 
primary healthcare setting, and empowering primary care 
prescribers to make accurate diagnoses and appropriate 
prescriptions.1,21 Rapid diagnostics also provide the 
opportunity for personalised antibiotic therapy, with quicker, 
cheaper, and portable tests able to differentiate bacterial 
growth variations.22 However, increased incentives must be 
provided for investment in diagnostic tools. Some initiatives, 
such as the UK Longitude Prize and other prizes in the US 
and EU have been effective in raising awareness of the 
need for rapid diagnostics, but bolder and more sustainable 
intervention is required.1

Development of diagnostic tools is also likely to directly 
impact the commercial incentives for antimicrobial R&D.

 
It will be highly important that any incentives supporting 
the development of new rapid diagnostic tools should 
be sufficient to support long-term, sustained research 
and commercialisation activities across a broad range of 
companies and geographical areas. This should ensure that 
progress does not stall due to short-term policy changes in 
individual markets/regions or fluctuations in development 
and investment decisions by individual companies.

Increase public education and awareness

Public awareness and understanding of the appropriate use 
of antimicrobials and the drivers of AMR is generally low. 
A 2010 study by the European Commission revealed that 
on average 48% of people across the EU falsely believed 
that antibiotics are effective against colds and flu, and 
60% falsely believed that antibiotics kill viruses. This lack 
of understanding leads to patients demanding antibiotics 
from their doctors or buying them over-the-counter in 
countries where this is possible, often when not appropriate. 
Therefore, improving public education in this area is key 
and will contribute to reducing the global demand for 
antimicrobials.1,6

“You can develop the best products in the world 
but if you don’t find the patients to treat there is a 
very limited market… [new diagnostics] will enhance 
possibilities for industry players in commercialising 
their product and expanding market potential.” 
The CEO of a leading global pharmaceutical 
company
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Various studies have shown that public awareness campaigns 
can be cost-effective and contribute to lasting changes in 
behaviour. For example, a campaign in Belgium to reduce 
antibiotic use in the flu season led to a 36% reduction in 
prescriptions, equivalent to a saving of €130 per €1 spent 
on the campaign over 16 years. For the greatest results 
globally, an international awareness campaign should be 
implemented with consistent core messages across all 
countries, delivered in a way that is tailored to each national 
context considering local infrastructure and social norms.1

Other ways to reduce the demand for and use of 
antimicrobials 

The AMR review identifies several other key initiatives 
to lower demand for antimicrobials and reduce their 
unnecessary use. One example includes introducing water 
and sanitation infrastructure and improving hygiene, 
particularly in middle and low-income countries, with 
potential to decrease antibiotic-treated cases of diarrhoea 
by up to 60%. Therefore, scaling up infection-prevention 
measures will be important.1

Reducing antimicrobial use in agriculture is also key. The 
widespread use of antimicrobials in agriculture, particularly 
those used in human medicine, and their dissemination into 
the environment encourages the development of resistance 
which can lead to drug-resistant infections in humans. This 
could be tackled with targets set for reducing unnecessary 
antibiotic use, bans on the use of critical antibiotics and 
improved transparency from the agricultural industry.1

Increasing supply of novel antimicrobials
Reducing the unnecessary use of antimicrobials will not 
be sufficient in isolation to address the rising problem of 
AMR. With a growing global population and improvements 
in access to healthcare across the world, it is vital that the 
continuing supply of novel antimicrobials can meet the 
appropriate demand for their use. Manufacturers currently 
face substantial challenges in R&D for new antimicrobial 
treatments. Therefore, to support the current and future R&D 
pipeline to meet demand and provide alternative treatments 
for drug-resistant infections, it is crucial that companies are 
incentivised to develop new treatments. This should involve 
initiatives to optimise targeted public and private investment, 
as well as addressing how companies are reimbursed for 
their products.1,10

Funding R&D: ‘push’ incentives

Several public and private funds have been set up in recent 
years to support the development of novel antibiotics. 
Funding from the public sector is key to offset limited private 
investment in this area, through partnerships such as GARDP 
and CARB-X. These initiatives have helped to strengthen the 
preclinical and clinical pipeline, for example CARB-X closed 
its fifth financial year with over $361 million awarded to the 
early-stage development of 92 projects across 12 countries, 
of which 10 have advanced into phase I trials.23,24 This 
included offering investment of up to $15.34 million to one 
pharmaceutical company for development of a promising 
new class of antibiotic to target ESKAPE pathogens (an 

acronym for some of the most life-threatening, antibiotic-
resistant pathogens).25

The IMI has a number of projects facilitated by European 
funding that address AMR and encourage collaboration 
between industry stakeholders, with almost €400 million 
being invested in the development of new treatments for 
TB.26

Additionally, a £1 million contribution from the Global 
Antimicrobial Resistance Innovation Fund (GAMRIF), 
part of the UK Department of Health and Social Care, 
to all GARDP programmes was also announced in June 
2021. This represents a continued commitment from the 
UK government to tackle AMR and protect those most 
vulnerable to drug-resistant, life-threatening infections.27 
These are promising signs of progress, but with significant 
challenges still present, especially in the later stages of 
clinical development, there are no guarantees that these new 
products will make it to market and these funds cannot fully 
compensate for the lack of private investment.10,28 

The AMR Action Fund was launched in 2020 in response 
to the absence of necessary policy reforms and political 
action to address AMR, with nearly $1 billion invested from 
various pharmaceutical companies.28 The Fund was designed 
through collaboration from the European Investment Bank 
(EIB), the WHO and the Wellcome Trust and is an example 
of the ambitious action that is required to incentivise R&D 
in this field. The Fund will prioritise investment in treatments 
to target priority pathogens and will focus on striking a 
balance between improving global access to new antibiotics 
whilst ensuring that they are used appropriately. However, 
direct funding through public and private partnerships can 
have limitations and even substantial investment may not 
be sufficient to overcome the underlying market failures 
that disincentivise manufacturers from investing in the 
development of antimicrobials.10,23

For example, entering into a collaborative development 
scheme raises the issue of how to share the commercial 
benefits once a product has been commercialised. In 
this case, it can be challenging to align all partners in the 
collaboration on intellectual property rights, access clauses, 
and pricing. It is also crucial that long-term, stable incentives 
are provided for investment in antimicrobial development. 
The CEO of a leading global pharmaceutical company 
commented on how upfront short-term funding can present 
a limited opportunity for companies in this space, as building 

“This is a great step forward because it’s the first 
time public-private partnerships have brought 
together key stakeholders for collaboration, with 
European funding available. I think this is one of 
the results of many years of talking on high-level 
political agendas and raising public awareness 
around the world on AMR issues.” 
The CEO of a leading global pharmaceutical 
company
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up resources, in-house knowledge, and the capacity to run 
a fully-fledged antibiotics programme takes many years and 
requires long-term financial security.

As such, long-term solutions and novel reimbursement 
models will be required to change the way that novel 
antimicrobials are valued and purchased.10,23

Novel reimbursement models: ‘pull’ incentives

Many countries are taking a range of measures associated 
with the pricing and funding of new antimicrobials to 
incentivise R&D in this field. For example, in France where 
new medicines are given an ASMR score to determine their 
improvement in medical benefit, antibacterials with an ASMR 
IV (‘minor’ added improvement) are exempt from usual 
pricing controls and benefit from the European level pricing 
guarantee usually only applicable to medicines with ASMR 
I-III (i.e. ‘major’ to ‘moderate’ improvement). Other examples 
include exemptions from the clawback scheme in France, 
exemptions from internal reference pricing in Germany, 
and the proposed DRG carve-out within the DISARM act in 
the US. These initiatives all remove potential disincentives 
for manufacturers to develop antimicrobials. However, 
their practical impact will depend on the wider clinical and 
commercial risks inherent with antimicrobial development.11 

The initiatives outlined here align with the argument that 
high-income countries have a responsibility to support global 
commercial incentives for developing new antimicrobials.

 
The success of the GAIN Act in the US has also been 
questioned. Here, antimicrobial development has been 
incentivised with market exclusivity, priority review by the 
FDA, and additional guidance published by the FDA to 
clarify regulatory requirements and development pathways 
for these products.11,29,30 By 2019 there were 106 drugs that 
received the QIDP status making them eligible for these 
incentives. However, this initiative does not prioritise the 
selection of the best-in-class molecules or drugs with novel 
mechanisms of action. In fact, QIDP status designation 
has been criticised for being too generous, with many 
antimicrobials granted QIDP status being reformulations 
of existing drugs, with the same mechanism of action and 
limited added therapeutic benefit.11,29

As the DISARM and PASTEUR Acts in the US are yet to be 
implemented, it is impossible to evaluate the full extent of 
their effect. Whilst they represent significant incentives to 
manufacturers, there are some concerns that they will not 

preferentially incentivise antimicrobials that represent true 
clinical advances in a cost-effective manner.11

Managed entry rewards (MERs) such as the ‘subscription-
style’ models piloted in the UK and proposed in the US (the 
PASTEUR Act) represent a potentially viable method for 
de-linking the revenue for manufacturers from the sales 
volume of their product. The model adopted in the UK, 
which fundamentally changes the way new antimicrobials 
are procured, may require greater upfront costs but is more 
likely to address the long-term challenges associated with 
antimicrobial clinical development.11

In April 2022, draft guidance was published for the first 
two antimicrobial drugs to be reviewed by NICE under this 
new model. Cefiderocol and ceftazidime–avibactam are 
recommended for treating severe drug-resistant infections 
caused by gram-negative bacteria. These antimicrobials will 
only be offered if there are few alternative treatment options, 
under the NICE guideline on antimicrobial stewardship. Once 
the NICE guidance is finalised, the companies will receive 
an annual payment based on the value of cefiderocol and 
ceftazidime–avibactam to the NHS in England under a 3-year 
contract (with possible extension to 10 years). This payment 
will not be linked to the volume of the drug supplied.31,32 This 
draft guidance represents an important milestone in the UK’s 
ongoing commitment to combat AMR, and the subscription-
style model could serve as a future example for regional or 
global approaches to incentivise pharmaceutical companies 
to invest in R&D for antimicrobials.11

Aside from the need for additional investment for 
development of new antimicrobials, it is also important to 
ensure that this investment is targeted towards new drugs to 
which resistance mechanisms have not yet been established. 
This could be done for example, with the inclusion of the 
antibiotic susceptibility bonus (ASB) as part of a MER. The 
ASB would be rewarded after market approval, conditional 
on the continued efficacy of the product against the 
pathogen. This model would encourage manufacturers to 
prioritise long-term efficacy and reduced resistance for their 
product.3 

“New economic models need to be developed to incentivise 
antimocrobial discovery and development while reconciling 
these incentives with responsible use.” AMR Action Plan.33

“High income countries and high income healthcare 
systems have to bear a fair stake in the global 
fight of AMR… A higher price in a high income 
market may contribute to the development of new 
pharmaceutical products and help support price 
reductions in low income regions.”
The CEO of a leading global pharmaceutical 
company
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Recognising progress in the antimicrobials field 

In addition to the ‘push’ and ‘pull’ incentives outlined in this report, the recognition of progress in the antimicrobials field, 
whether it be a commitment to tackle AMR or investment in pharmaceuticals or diagnostics, will provide further incentives for 
stakeholders and will be crucial in driving progress. 

 
The AMR benchmark is an independent comparison of the efforts of key pharmaceutical companies to tackle AMR (with 
the most recent report published in November 2021). These reports go some way to give pharmaceutical companies public 
recognition for their actions on AMR, as well as providing accountability and further incentives for their work in this space.34

Conclusion
Approximately 700,000 people die every year from antibiotic-resistant infections,2 and the current antimicrobial 
pipeline is unlikely to prove sufficient against this growing problem of drug-resistant infections. Initiatives aimed at 
curbing prescriptions, increasing public education, and enforcing responsible use of antimicrobials through stewardship 
all go some way to reduce the demand for these products and slow the increasing rates of resistance. In parallel 
with efforts to sustain the efficacy of current treatments, supply of novel treatments must be increased. Partnerships 
that fund the development of new antimicrobials may help bridge the gap between supply and demand for novel 
antimicrobials to which there is limited resistance. To achieve this objective, de-linking profits from sales volumes, for 
example through a ‘subscription-style’ model, represents one of the most promising models for sustainable change.

With the COVID-19 pandemic, we have seen the value of co-ordinated, targeted, well-financed action to address a 
global public health priority. Policy makers can learn from this to inform the development of sustainable solutions to 
tackle the rise in AMR, to increase investment and incentives for R&D of novel antimicrobials, and to ensure that we do 
not reach the point of a global health emergency.

“One very neglected point is recognition. There is a lot of room to win if companies get more widely publicly 
recognised for their commitments in the AMR space… The public acknowledgment of companies who consider their 
corporate social responsibility and decide to invest in this space needs to be of more importance.” 
The CEO of a leadning global pharmaceutical company
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