COUNTERING THE AMR CHALLENGE

Improving the lives of cancer
patients is inextricably linked to
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Bacterial infections are among the leading causes of morbidity and mortality for
individuals with cancer. Many infections are resistant to multiple lines of antibiotic
treatments. Unfortunately, even as the risks for antimicrobials grow, the current
biomedical research and development (R&D) system does not provide sufficient
incentives for developing new antibiotics, resulting in a weak pipeline for increasingly
resistant bacteria. This article will discuss the barriers that contribute to the lack of
antibiotic R&D and access, explore ways to overcome these barriers and describe
how the cancer care community can help to contain the rising threat of antimicrobial
resistance.
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ntimicrobial resistance (AMR) has been called the the deaths were caused by six bacterial pathogens and that low“silent pandemic,” yet to the growing number of those and middle-income countries (LMICs) were hardest hit by AMR,
impacted by AMR and its effects it is too evident. although there is rising resistance across the world.

This is especially true for those living with conditions, such as

While various organisms – bacteria, fungi, viruses – can infect

cancer, that may put them at higher risk for bacterial infections, those with cancer, bacterial infections are the most common
particularly those that are resistant to multiple treatments. across cancer types (3,4). A variety of factors increase not only
Infections have a number of serious impacts on individuals the risk of bacterial infections, but of AMR in individuals with
and health systems. Bacterial infections are among the leading cancer. These risks include hospital and health-care exposure,
causes of morbidity and mortality for individuals with cancer (1). procedures and devices (including long-term intravenous
Infections may also limit or delay the use of effective drugs that catheters),

surgery,

immunosuppressive

medications,

cause immunosuppression, thus increasing the risk of cancer immunosuppression from the cancer itself, particularly
progression or therapy failure. Infections also extend hospital in haematologic malignancies, and increased exposure to
stays – increasing costs for health systems and patients.
If the cancer care community is to succeed in improving

antibiotics used as treatment or prophylaxis.
Because of the nature of the disease and treatments, those

outcomes, it must simultaneously address AMR by reducing the with haematologic malignancies, such as leukaemia and
risk of acquiring resistant infections and increasing access to lymphoma, are at particularly high risk for serious bacterial
safe and effective treatments.

infections. Epidemiologic studies over the last decade performed
in the United States and Europe have shown that rates of

The growing burden of AMR

serious bacterial infections for individuals with haematologic

The burden of AMR is greater than we previously thought. The malignancies can be around 80% (5). People with haematologic
recent Global Research on AntiMicrobial resistance (GRAM) malignancies, particularly those who need stem cell transplants
study revealed that AMR directly caused 1.27 million deaths or whose treatments or disease cause extended periods of
and was associated with 4.95 million deaths in 2019 (2). This neutropenia (when a certain type of white blood cell level is low
is higher than the number of deaths from HIV/AIDS or malaria and thus the individual has a weakened immune system) may
worldwide in 2019. The report showed that 70% of deaths that also receive antibiotics as prophylaxis. Individuals with solid
resulted from AMR were caused by resistance to antibiotics, tumours, such as those with breast, prostate or colon cancer, are
often considered the first line of defence against severe also at risk. In one US study of over 37,000 operations, serious
infections. Critically, the GRAM study also found that most of post-operative infection for solid tumours occurred in nearly 1
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in 10 operations and increased in-hospital deaths 12-fold (6). that often delays the development and commercialization of
Many of these infections are resistant to antibiotics (7).

new treatments.
However, even once antibiotics are successfully developed,

Lack of innovation and lack of access to existing and
new antibiotics

access is far from a given (Figure 1). A recent study found
that the majority of the 18 new antibacterials approved and

As the risks for AMR grow, a range of scientific challenges, as well launched between 2010 and 2020 were accessible in only 3 out
as the structure of the R&D system that is employed to develop of 14 high-income countries (United States, United Kingdom,

Stewardship
antibiotics,
hinders our levers
collective ability to develop innovative and Sweden) (8). In LMICs, the problem is even worse. Only
antibiotics, resulting in a weak pipeline for increasingly resistant 10 of the 25 new antibiotics that entered the market between
• Adhere to marketing guidelines or no marketing

• Quality
bacteria. This
articleand
focuses on
how assurance
and why the current 1999 and 2014 were registered in more than 10 countries (9).
License
• No incentives for volume sales

biomedical manufacture
R&D system does not
provide
sufficient incentives Age, in addition to geography, may create a barrier to access.
• Waste
management
• Report on forecasts versus volume sales
for developing new antibiotics, as
well as the lack of access to Paediatric development of novel antibiotics is regularly delayed,

existing and new antibiotics that are brought to market.

which limits treatment options for newborns and children.

• Guidance
There are several reasons that the existing biomedical
R&Ddevelopment
Access is not only a challenge for novel antibiotics, but also
• Identification of local evidence needs
Guidelines
system is poorly suited to address
a pervasive problem
such
for
older prioritization
antibiotics that should be readily available for use
• Align EML and regulatory
to
guidelines
as AMR. First, many of the new antibiotics that are required to in all health systems. Presently, there are shortages of older

target unmet needs have a small target market, and therefore off-patent antibiotics, which due to generic competition may
• Strengthen
local
antibiograms
are commercially unattractive. This is because newer antibiotics be at prices
that are
too
low to sustain commercial interest.
• Diagnostic network map and strengthening

Implementation
are often developed to target multidrug-resistant pathogens
for As generic
manufacturers
diversify
their portfolios, the low
• Training,
site monitoring
and mentorship
• Incentives

which there are few or no effective alternatives, and thus such margins of older antibiotics, especially injectable antibiotics,
treatments are used in limited situations to preserve their long- may result in these manufacturers de-prioritizing or divesting
term use and viability.

from antibiotic manufacture.

• Real world data on optimal use
Post-approval
• Operational research on stewardship
research
push funding or through pull incentives, may be inadequate to What can be done to improvemodels
access?

Second, incentives to pay for R&D, whether through so-called

sustain private R&D, which is the prevailing biomedical model to First, there is a need for a substantial increase in both
address AMR. Third, even where funding or incentives have been funding and financing of AMR R&D and access. sThis must
introduced, they may not target the most critical needs, or may be done through both push and pull funding that could help
not be well designed to overcome the so-called “valley of death” fill empty R&D pipelines and support access to existing and
Figure 1: Barriers to access to antibiotics
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new treatments. Push mechanisms include grants that can pay means to generate an additional incentive for private companies
for one or all stages of R&D, hybrid investments that combine to develop and introduce new treatments. These measures,
funding from several sources, including the private sector, or tax

such as patent term extensions or data exclusivity, lengthen the

incentives that defray costs or “crowd-in” private investment.

term of a monopoly, and therefore may delay the entry of low-

While all of these funding channels can accelerate cost generic manufacturers who can be better suited to ensure
development, funding should be prioritized to address unmet

affordability and are often more willing and able to register

needs and the largest drivers of morbidity and mortality. Such treatments in LMICs.
R&D funding must also ensure that it addresses challenges

A separate proposal currently under consideration, known

related to access that otherwise emerge when the product is as a transferable exclusivity voucher, seeks to pay for the
first commercialized. To do so, funders can introduce conditions development of one health product by providing a recipient with
on such R&D funding that enables access. This can include the right to extend the exclusivity on a different health product
requirements to license a compound for additional development, (or sell such “rights” to a third party). Since this would provide a
manufacture and commercialization by other private, public recipient with additional monopoly rights for another product, it
or not-for-profit entities. It can include requirements for a would give the holder the power to charge higher prices for bestrecipient to assure wide registration in high-burden countries, selling medicines for a longer period of time. It is likely that such
or to work through mechanisms that facilitate registration, such extensions would be applied to cancer medicines, which tend to
as those hosted by the World Health Organization (WHO). It be some of the most expensive, and best-selling medicines, in most
can also require transparency, both of data generated through countries with profitable pharmaceutical markets. This approach
clinical trials and post-marketing surveillance and the prices raises concerns that it could lead to significant costs that may be
that may be charged in different countries. More broadly, push too high for both governments and householders alike.
funding can help contribute to a wider policy objective, validated

According to one study, the cost of one new antibiotic to the

by Heads of State through the UN High-Level Declaration on European Union, under such a programme, would be US$ 3.2
AMR, to separate or fully de-link R&D costs from product prices billion (10). A separate study, through a retrospective analysis
and high-volume sales. This can accomplish several objectives of 10 antimicrobials that would have secured such an extension
at once – it can assure access and affordability. It can also in the United States between 2007 and 2016, concludes that
avoid or prevent inappropriate use since de-linkage reduces “while market exclusivity extensions are a politically appealing
the incentive to increase payment through increasing volumes mechanism to encourage novel antibiotic development, this
of sales, which will therefore reduce or eliminate one of the approach would cost public and private payers billions of dollars.
rationales for overuse driven by marketing.

Finally, exclusivity extensions do not incentivize improved

Additionally, pull incentives can complement push funding stewardship of the antibiotic in question” (11,12).
to ensure that there are means to assist developers, whether

Finally, several countries, especially in Europe, and including

private or not-for-profit, to complete development and the United Kingdom and Sweden, have introduced subscriptioncommercialization of a priority treatment. Several pull incentives based reimbursement models to pay for antibiotics. A
that encourage private investment have been proposed, subscription-based reimbursement model involves one or more
including both substantial prizes (i.e. market entry rewards) that payments to a supplier in exchange for an appropriate supply of
are intended to provide a substantial reward to a developer that drugs to treat a defined population for a determined period. This
successfully registers a new antibiotic that addresses an unmet model has also been called a “Netflix model” and differs from
need. Other pull incentives could also be introduced, such as payment based on the volume of drugs sold. These subscriptions
milestone prizes that can be provided to developers at various treat the provision of an antibiotic as a service and de-link the
stages of clinical development and whose size depends on the payment to manufacturers from the number of units sold. An
stage at which such prizes are provided and what conditions or annual fee structure can mean that use is not discouraged by
obligations may be attached to such prizes.

high per unit prices and ensures that manufacturers are not

Each pull incentive can both generate opportunities to incentivized to encourage greater volumes. The results of
strengthen access but can also create new challenges.

For these pilots will help to inform future initiatives. Currently, the

example, public funding or support for market entry rewards may investment case to apply subscription models to LMICs has not
come with access conditions described above for push funding, yet been fully developed. Prior to adopting such models, it will
and these requirements can ensure a new compound brought to be critical to propose models, investigate if these will be feasible
market is available, affordable and used appropriately.

in LMICs (and how and why they may differ from those models

However, there are also access concerns. Various proposals used in high-income countries) and test them for how they affect
seek to expand market exclusivities for new antibiotics as a sustainable and appropriate access.
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Figure 2: : Levers to improve antibiotic stewardship
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However, ensuring equitable access across health systems and improve stewardship programmes, including human
cannot be addressed solely through appropriate push funding resources devoted to stewardship. Finally, national regulatory
and pull incentive mechanisms. Pooled procurement or other bodies can strengthen requirements for post-approval research
types of cooperative purchasing hold promise to reduce buyer to fill evidence gaps for optimal use.
fragmentation, increase buying power and lower prices. Lower

Barriers
to access
prices may be due to both increased negotiating
power from
Conclusion
buyers as well as reduced transactional costs.

The fight to improve the lives of those living with cancer and to

Cooperative purchasing can take many forms and may improve access to antibiotics to contain AMR are intertwined.
be applied within a given country, region or globally. Access The two communities can work together to call on funders,
barriers may also be reduced by using regulatory pathways, policy-makers, researchers and industry to support robust R&D
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and incomplete

transactional costs, accelerate approval and extend approval – and other populations – have access to effective antibiotics
to less attractive markets. Additionally, new mechanisms to when they need them. n
support governments to forecast demand, register products,
assure supply and improve access and appropriate use, are
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resistance
or prevent the development of resistance – can be supported at the Center for Global Health at the University of Pennsylvania
across access interventions (Figure 2). Stewardship levers are School of Medicine, USA. Before joining GARDP, Jennifer served
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