npj | antimicrobials & resistance

Perspective

https://doi.org/10.1038/s44259-024-00061-4

Policy options for sustainable access to
off-patent antibiotics in Europe

M| Check for updates

Dimitra Panteli', Michael Anderson ®2*
Sabine Vogler’?, Christine Ardal® & Elias Mossialos ®°

, Thomas Fieldman®*, Enrico Baraldi®, Thomas Tangdén®,

Securing sustainable access to existing antibiotics optimises agent choice for individual treatments
and is crucial to curb antibiotic resistance. Access to antibiotics is often restricted in many countries,
due to general market unavailability or episodic shortages. This article outlines key policy options to
maintain availability of existing antibiotics and enhance antibiotic supply chain resilience focusing on
the perspectives of European Union (EU) and European Economic Area (EEA) institutions and member

states.

Antimicrobial resistance (AMR) poses a significant challenge for health
systems worldwide'. One driver of AMR, and antibiotic resistance in par-
ticular, is lack of access to first-line antibiotics for optimal treatment®. This
lack of access impairs the management of primary infections and under-
mines potentially life-saving interventions in areas such as surgery and
oncology, while also accelerating resistance development. For example, the
substitution of broader spectrum or suboptimal agents for unavailable
narrow spectrum agents may increase resistance™. While research and
development into new antibiotic agents is essential to diversifying the anti-
infection arsenal’, it is equally important that access to existing, largely off-
patent antibiotics is improved. Indeed, the global death rate from lack of
antibiotic access is greater than that from AMR".

Most countries experience shortages of off-patent medicines, including
antibiotics. Shortages are defined as supply not meeting demand at the
national level’. In 2019, countries in the European Union (EU) issued over
1300 notifications of antibiotic shortages®. Such shortages can lead to
increased use of broad-spectrum antibiotics and potential long-term
negative effects, such as physicians changing their prescribing habits and
reducing compliance with evidence-informed prescribing guidelines™".
Patients may be directly harmed if lack of access to the most effective
antibiotics necessitates substitution with less effective agentsm. Moreover,
shortages of antibiotics can also create market opportunities for substandard
or falsified products'""*.

Supply chain insecurity is generally due to the small number and
geographic concentration of actors responsible for key stages in the anti-
biotic supply chain, including manufacture of active pharmaceutical
ingredients (APIs) and conversion of APIs to medicines". A global analysis

of 40 antibiotics for both human and veterinary use found that nearly 70% of
antibiotic API manufacturing sites are located in India (35%) and China
(34%)". China is also the largest exporter of antibiotic APIs, accounting for
71% (of kilotons of product) of international exports in 2020. Many off-
patent antibiotics for human and veterinary use are produced using single
source APIs, and the global supply of many essential antibiotics for both
humans and animals, such as cephalosporins, macrolides and penicillin,
depends on a few key API suppliers in China'. Data sources do not dis-
tinguish between human and veterinary markets; however, given that
livestock consume an estimated 70% of all antibiotics and require higher
amounts of APIs, these figures should be viewed with caution'®. Yet it is clear
that the global antibiotic supply is vulnerable to disruptions affecting even a
small number of actors, such as accidents or trade restrictions'*. The
international and prolonged shortage of piperacillin-tazobactam in 2017
following an explosion in a Chinese factory that was responsible for pro-
ducing most of the world’s supply of the API necessary for its production
clearly demonstrates this reality™.

Challenges in forecasting antibiotic demand and monitoring supply
further contribute to shortages. These include commercially sensitive
information leading to lack of transparency extending from manufacturers
and market-authorization holders (MAHs) to relationships with API
suppliers'. Additionally, there is a responsibility vacuum at both national
and international levels surrounding the task of balancing demand and
supply of antibiotics in a continuous, consistent manner.

In addition to episodic shortages, the limited availability of antibiotics
may result from MAHs withdrawing their products from or not entering
certain markets'*”’. Comparisons between countries show considerable
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variability in the number and range of antibiotic products available’™.

Financial considerations, particularly the expectation of insufficient rev-
enue, are cited as the main reason for MAHs withdrawing or not launching
antibiotics™. This is driven by relatively small expected volumes (given
epidemiological trends and conservation efforts), brief treatment regimens
and low prices (especially for older antibiotics with generic competition).
Lack of clinician demand and non-inclusion in national prescribing
guidelines also contribute to the problem, although efforts exist in some
European countries to accelerate adoption of updated antibiotic
guidelines™”’. While lobbying by professional groups may restore avail-
ability of older “forgotten” antibiotics, such as temocillin and amikacin”, a
systematic approach to ensuring these medicines remain on the market is
lacking.

In this article, we discuss a range of selected policy options for
improving access to existing antibiotics for human health, with a particular
focus on the EU context. Procurement of medicines, including antibiotics, is
a competence of the EU member states; however, the EU can complement
member state policies to address common challenges, such as AMR. At the
same time, the European Medicines Agency (EMA) is not only responsible
for the central authorisation of medicines in the EU (including most new
antibiotics since the establishment of this procedure in 2005) and providing
the relevant scientific guidelines, but also collects data on antimicrobial
consumption in animals, and - as per its reinforced mandate under the
European Health Union — monitors medicines shortages and takes an active
role in addressing them™. The Health Emergency Preparedness and
Response Authority (HERA), established in September 2021 to strengthen
preparedness planning and response across the EU”, has a mandate to
enhance stockpiling capacity of medical countermeasures and is currently
developing a stockpiling strategy, known as the rescEU reserve™. It also
hosts the Critical Medicines Alliance (CMA), a multi-stakeholder con-
sultative mechanism set up in January 2024 that aims to identify key prio-
rities for action and propose solutions to strengthen the supply of critical
medicines in the EU towards addressing shortages.

This article focuses on off-patent antibiotics, which are not subject
to patent protection and other exclusivities and are thus eligible for
generic production and market entry. Challenges to improving access to
newer antibiotics in the EU have been mapped elsewhere’. Our selection
and grouping of policy options is inspired by the Swedish multisectoral
collaboration PLATINEA (Platform for Innovation of Existing Anti-
biotics), which includes 21 stakeholders from academia, healthcare,
industry and public agencies who systematically discuss the causes of,
and potential solutions to, antibiotic shortages3 ! and which has identi-
fied the underlying causes of shortages, including excessive costs,
insufficient revenues for suppliers and short- and long-term supply
chain weaknesses. We also draw on work carried out by the European
Observatory on Health System and Policies in the context of the 2023
Swedish Presidency of the Council of the EU to outline policy options to
improve access to new and existing antibiotics™*. Each exercise leveraged
groups of experts, who met to discuss relevant challenges to improving
access to antibiotics and the potential benefits, limitations and opera-
tional feasibility of different policy options.

We do not describe each measure in detail; rather, our contribution lies
in the coherent, thematic grouping of measures into the building blocks of a
multi-component approach to improve access to existing antibiotics. While
we focus on operational feasibility within the EU, this approach and the
individual measures described are applicable to other contexts.

Policy option categories

We discuss four groups of policy options to strengthen antibiotic avail-
ability: (1) administrative and regulatory levers; (2) purchasing arrange-
ments (both of these groups can mitigate commercial unattractiveness by
reducing costs or increasing revenues for MAHs); (3) product mapping and
stockpiling to improve short-term availability in specific sections of the
supply chain but which may have negative knock-on effects; and (4)
manufacturing capacity mapping and strengthening to dynamically and

proactively improve supply in the long-term. Table 1 summarises the
proposed options and their operational feasibility in the EU.

Administrative and regulatory levers

MAHs may withdraw their products if annual registration fees exceed
expected product revenues; administrative costs may apply for re-entering
the market. When MAHs abandon markets without the active withdrawal
of marketing authorisations, national regulators may invoke so-called
“sunset clauses” as per national or EU laws, in the expectation of the
availability of sufficient volumes™. Sunset clauses result in the cessation of a
medicine’s marketing authorisation after a defined period of product
unavailability, potentially creating financial and administrative barriers to
reauthorisation and thus limiting access to older antibiotics.

Potential regulatory policies to discourage the withdrawal of existing
antibiotics include reducing or waiving annual fees and adapting sunset
clause requirements. This approach has already been implemented in
Norway and suggested in Sweden". At the EU level, similar policies might
be applied to antibiotics via central marketing authorisation by the EMA.
In April 2023, the European Commission proposed a comprehensive
package of revisions to the existing pharmaceutical legislative framework,
including the abolition of sunset clauses™. At the national level, member
states could also consider abolishing sunset clauses for those generic
antibiotics which received regulatory approval prior to the formation of
the EMA in 1995.

These regulatory levers could apply to all antibiotics or could be
combined with clear criteria for exemption from annual fees and sunset
clauses, such as public health importance (e.g., linked to expected effec-
tiveness and extent of clinical applications in real-world settings) and
expected sales values. However, waiving annual fees for antibiotics may
require adjusting other medication fees to ensure the financial stability of
regulatory agencies. Other medicines important for public health might also
merit exemption considerations and antibiotics waivers could be perceived
as a precedent, encouraging other medicine MAHs to request similar
exemptions.

Other options to lower the threshold for reauthorisation may include
allowing authorisation based on older documentation and fast-tracking
reauthorisation processes for antibiotics". Public authorities might consider
proactively engaging with manufacturers to discuss or signal a desire for
reauthorisation. For example, in 2023, when Norway increased the unit
prices of select antibiotics, it included many products that had previously
abandoned the market™.

These measures require relatively low-threshold changes to improve
sustained accessibility to existing antibiotics. However, in isolation, their
effectiveness in counteracting current market failures would most likely be
limited. These measures reduce some MAH-borne costs, namely those
directly related to market access, but they do not directly affect the other
main financial variable, ie., the size of expected sales revenue. This issue is
addressed by the next group of policies.

Purchasing arrangements
Pharmaceutical procurement focuses predominantly on unit price, despite
EU procurement law encouraging procurers to apply multiple award
criteria®, following the Most Economically Advantageous Tender (MEAT)
approach. Prices for off-patent medicines are generally low due to automatic
price reductions, lowest-price-based tenders and reimbursement policies
that favour the lowest-priced medicines within a comparable cluster. These
low prices often mean that suppliers may not always have the capacity to
remain financially viable when entering contracts to supply off-patent
antibiotics. Increasing the attractiveness of antibiotic markets solely by
raising unit prices is challenging, owing to the modest size of target popu-
lations, short treatment durations and antibiotic conservation efforts.
Therefore, approaches that increase sales volume predictability or delink it
from revenue merit consideration”.

A general prerequisite for any approach to purchasing is under-
standing and applying good procurement practices, including contracting
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Table 1 | Selected policy options for improving access to existing antibiotics

Policy domains Specific policies

Definition

Operational feasibility within the EU/EEA

Administrative and
regulatory levers

Reduce or waive marketing
authorisation fees

Reduce or remove administrative fees needed for
regulatory permission to put antibiotics on the
market.

These measures, levied by national regulatory
authorities and potentially by the European Medicines
Agency (EMA), may require investment trade-offs,
such as fee adjustments for other medications. They
also entail the risk of “encouraging” requests for
exemption from other therapeutic classes.

Adapt sunset clauses

Modify or remove market authorisation “sunset
clauses” activated by EU or national laws for
medications previously on the market but absent for
three consecutive years®.

EMA or national regulators would need to establish that
there are no safety or efficacy concerns for antibiotics
absent from the market for more than three years.
Implementation would need to include clear eligibility
criteria that antibiotics meet important public health
needs and ongoing monitoring of their efficacy and
safety.

Purchasing
arrangements

Ensure good procurement
practice/Change tendering
contracts

Develop tendering contracts that stipulate multiple
suppliers and favour at least one European
manufacturer.

This approach would require some changes to member
state procurement guidelines and regulatory
frameworks. The successful Nordic precedent
provides insights into good practices for engaging
multiple suppliers. However, recent German
experience highlights potential challenges when
European manufacturers are lacking®®.

Joint procurement

Collectively publish joint tenders through multiple
buyer (such as multiple countries) collaboration.

Several EU/EEA cross-country collaborative joint
tenders, such as the Nordic Pharmaceutical Forum,
prove the feasibility of joint procurement of off-patent
antibiotics*. This approach is also feasible at the EU
level and could utilize the EU Joint Procurement
Agreement or other instruments.

Subscription payments

Counteract financial unattractiveness by basing
antibiotics payments on contractually agreed annual
revenues that may be independent of (‘delinked’
from) sales volume.

Implementing this approach would require political will
and consideration of the differing payment abilities of
member states. Sweden’s annual revenue guarantee
pilot, which partially delinks revenue from sales and
includes the older antibiotic fosfomycin for intravenous
administration, was evaluated positively*. Numerous
novel medicine subscription-fee examples, such as the
UK (novel antibiotics)™, Australia (new Hepatitis C
medicines)’®, and the US (new Hepatitis C medicines)’®,
provide inspiration.

Harmonisation and
stockpiling of products

Harmonise strengths and
formulations

Identify opportunities to harmonize strengths and
formulations of antibiotics across Europe to minimise
unnecessary differences lacking clear clinical
rationale.

This would require mapping antibiotic strengths,
formulations and package sizes in EU/EEA countries to
identify opportunities for harmonization. The EMA has
begun this process for paediatric doses and
formulations of amoxicillin®. Formalising antibiotic
harmonization would require significant collaboration
with national procurement agencies and generic
manufacturers potentially reluctant to share
commercially sensitive information. Engagement and
buy-in from professional societies would be required to
adjust national prescribing guidelines.

Harmonise packaging and
labelling

Design appropriate packaging and labelling for users
in multiple EU countries

Implementing this may be easier regionally (e.g., for
groups of countries, such as the Nordics)'?, but also
potentially feasible at the EU level (currently under
discussion)*. This is particularly relevant in hospital
settings, where clinicians may either use English
language packaging or an electronic version in the local
language. The revisions to the EU’s pharmaceutical
legislation proposed in April 2023 recognise the
potential of multi-language packaging for improving
access in smaller markets and include the possibility
for Member States to include relevant provisions (see
Article 74 of the proposal for a Directive on the Union
Code relating to medicinal products for human use)™.

Create physical stockpiles

Procure and store physical stockpiles of medications
through public funding or mandatory stockpiling by
suppliers.

HERA’s mandate explicitly includes increasing the
stockpiling capacity of medical countermeasures,
including through the use of EU4 Health funds®. This
initiative could utilize the European resources reserve
(rescEU reserve). Physical stockpiles can also be
promoted through additional financing for mandatory
private sector inventory increases. Stockpiles should
be designed to ensure they do not create scarcity in
less well-resourced countries.

Create virtual stockpiles

Facilitate the exchange of supply, surplus and global
shortage information by creating and maintaining a
virtual data warehouse of EU/EEA antibiotic needs
and deployable stocks’’.

This could build on existing systems such as the
European Shortages Monitoring Platform (ESMP) or
the European Medicines Verification System (EMVS).
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Table 1 (continued) | Selected policy options for improving access to existing antibiotics

Policy domains Specific policies Definition

Operational feasibility within the EU/EEA

Lending agreements

Devise agreements between countries to lend stocks
of antibiotics when shortages arise.

This requires that countries have sufficient antibiotic
stockpiles to redistribute to other countries. This may
not be feasible if there is a simultaneous surge in
demand across multiple countries. However, the Baltic
Procurement Initiative has demonstrated that this
approach can work for both medicines and medical
devices™.

Strengthening
manufacturing capacity

Map production capacity

Identify distribution of suppliers capable of
producing antibiotics or their precursors, and their
ability to increase output if required.

This may require significant collaboration with national
agencies and generic manufacturers reluctant to share
commercially sensitive information. A recent feasibility
study identified potential measures to increase
information transparency in the event of shortages, but
noted that supply chain setup information is often
protected and difficult to obtain®°. However, New
Zealand serves as an example, where the Medicines
and Medical Devices Safety Authority provides publicly
available information on names and locations of active
pharmaceutical ingredient producers, finished product
manufacturers, product sponsors and product
marketers®’.

Invest capital in
manufacturing capacity

Use resources to develop antibiotics production
capability (APIs and finished medicines) in the EU.

Although this could be achieved via subsidies, it would
require careful consideration of their nature and the
implications for competition in the common market, as
well the limitations imposed by state aid rules.

more than one supplier to avoid race-to-the-bottom tendering and devising
contracts of sufficient duration and sufficient minimum orders to attract
adequate bids and improve predictability. Supply security should also be
either a criterion for awarding contracts or a bonus reimbursement com-
ponent when targets have been achieved. In the case of antibiotics, incor-
porating environmental criteria into procurement terms merits
consideration both in terms of the One Health approach needed to tackle
AMR and the responsibility to reduce the environmental footprint of
healthcare as a whole. Examples of good European procurement practices
have been mapped, and cross-country collaboration has been identified as a
major proponent for their adoption™. The exchange of good procurement
practices across countries can be facilitated through existing initiatives, such
as the Network of Competent Authorities on Pricing & Reimbursement
(NCAPR)”, an informal cooperation platform steered by the European
Commission.

One option to improve the commercial viability of existing antibiotics,
particularly those vulnerable to shortages, is for countries to increase market
size through joint purchasing. In theory, joint procurement can enhance
transparency through better information sharing, enable experience shar-
ing, strengthen bargaining power and mitigate high transaction costs by
pooling skills, capacities and negotiations. It can also ensure sustainable
access to health technologies through cross-border exchange of products in
short supply and can achieve sustainable prices through economies of scale,
thereby improving the quality of purchased goods, ensuring supply security
and availability, and fostering innovation®. Since 2020, Denmark, Iceland
and Norway have pooled tendering for hospital antibiotics with non-price
attributes, including surety of supply and environmental considerations,
comprising 75% of award criteria. As a result, withdrawn antibiotics have re-
entered these markets'. Successful implementation of such initiatives
requires political will and trade-off flexibility’**.

At the EU level, joint purchasing of antibiotics could be conducted
within the scope of the EU Joint Procurement Agreement (JPA) which
applies to medical countermeasures addressing serious cross-border threats
to health®. Motivated by the experience of the 2009 HIN1 pandemic, the
JPA was adopted in 2014 to improve member state purchasing power and
strengthen solidarity. Some JPA provisions were amended in light of the
COVID-19 pandemic (see Article 12 of Regulation 2022/2371)", including
the introduction of a potential exclusivity clause to prevent participating
countries from running parallel negotiation processes and procuring
medical countermeasures through other channels. Other voluntary cross-

country collaborations for pharmaceutical and vaccine procurement can
also provide lessons for potential joint antibiotic procurement efforts™.

Regional joint procurement mechanisms within the EU, such as the
Nordic Pharmaceutical Forum®, or the Baltic Procurement Initiative,
provide potential platforms for joint procurement of antibiotics between
countries”. International examples of joint procurement mechanisms,
including initiatives among African Island states®, the Gulf Cooperation
Council (GCC)”, and the Pan-American Health Organization (PAHO)
Revolving Fund (RF)*, could be applied to older antibiotics. There are also
existing international partnerships that could facilitate joint procurement of
antibiotics, such as the Global Antibiotic Research & Development Part-
nership (GARDP) and the Stop TB Partnership’s Global Drug Facil-
ity (GDF)*.

To maximise gains and prevent overcentralisation, participating
countries would need to agree on a priority list of jointly-purchased
antibiotic products. However, a shift towards more centralised pro-
cesses could reduce opportunities for local MAHs to win (central)
tenders, thus endangering their sustainability and jeopardising supply
chain diversification.

Further steps to partially or fully delink revenue from sales volume and
prices can also be considered. Subscription-style antibiotic payment models
hold promise, with early evidence from Sweden showing positive results for
off-patent intravenous fosfomycin®. The Joint Action on Antimicrobial
Resistance and Healthcare-Associated Infections (EU-JAMRAI) has out-
lined a mechanism for a partially delinked subscription model at the EU
level, and other mechanisms have also been proposed’. This would be
especially relevant for small markets, such as paediatric formulations of
narrow-spectrum antibiotics, which may never reach sufficient volumes to
be financially attractive. Political will to consider and agree to the exact size
of the revenue guarantee, and differential ability of member states to pay
would be crucial for the initiation and success of such collaborative models’".
Estimating the exact size of revenue guarantee for each antibiotic will also
need to take into account several factors, including public health importance
of pathogens targeted, costs involved in production, the extent of pre-
existing supply, and the budget impact for countries involved™'. Subscription
style payment models need to be designed with terms and conditions to
minimise potential risks and unintended consequences, such as MAHs not
supplying the relevant antibiotic equitably in sufficient volumes to where it is
needed, or the creation of incentives that negatively impact security of
supply of other antibiotics’.
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Harmonising and stockpiling products

In several cases, antibiotic markets are fragmented, meaning that clinicians
within different countries prescribe antibiotics at different strengths and
formulations”. Harmonizing antibiotic strengths and formulations across
Europe would simplify manufacturing and improve supply predictability. A
formalised exchange between countries to identify and compare available
antibiotic strengths, formulations and package sizes would highlight har-
monization opportunities. The EMA has already mapped paediatric doses
and formulation of amoxicillin to identify opportunities for supply sharing
across national borders™. Typically, harmonisation occurs when producers
abandon less lucrative strengths and formulations. Proactively formalising
such measures would require significant collaboration with national pro-
curement agencies and generic manufacturers, both of which may be
reluctant to share commercially sensitive information. Additionally,
national antibiotic prescribing guidelines may require adjustments, neces-
sitating significant stakeholder involvement and buy-in. Harmonised
packaging and labelling would facilitate joint procurement efforts applicable
to multiple member states and ensure that stockpiles of antibiotics could be
deployed across Europe without re-packaging.

EU member states use national medicine stockpiling to address
shortages™, which are most commonly short-term. The medicines, quan-
tities and operational models of these stockpiles differ from country to
country. Stockpiling does not resolve underlying market challenges and is
generally considered expensive. However, from a solidarity perspective,
pan-European stockpiling can prevent larger markets from crowding out
smaller ones. Virtual stockpiling — an overview of decentralised supply
buffers - has been recommended as a pan-European solution™. Existing
platforms, such as the European Shortages Monitoring Platform (ESMP)™,
or the European Medicines Verification System (EMVS)™, could be adapted
for this purpose.

Virtual stockpiling could be combined with an increase in private
sector mandatory inventories, providing the basis for balancing physical
stockpiles across member states and determining the need for EU-
coordinated procurement. Complementing this with public sector inven-
tories would address country- or region-specific demand surges, and the
rapid deployment of antibiotics where needed. HERA’s stockpiling strategy,
currently under development, could also utilize resource reserves to protect
EU residents from disasters and manage emerging risks’". Close colla-
boration with the European Centre for Disease Prevention and Control
(ECDC) is vital to align actions with public health needs.

Making optimal use of stockpiling approaches is closely linked to
improved monitoring of antibiotics at risk of shortage, whether due to
demand shocks (e.g., large and sudden epidemics), or supply disruptions
(e.g, manufacturing accidents or geopolitical issues). Given fragmented
governance structures for antibiotic procurement, a lack of clarity exists
within and between health systems regarding distribution of responsibility
to determine which shortages pose sufficient risk to public health to warrant
concerted action. This lends itself to increased dialogue at the EU level and
aligns with the aspirations of the Pharmaceutical Strategy for Europe™. As of
January 2022, the EMA mandate was expanded to include monitoring
medicine shortages that might lead to crisis situations and reporting
shortages of critical medicines during crises”. EMA and HERA closely
monitor demand and supply of antibiotics and interact with MAHs for the
timely detection of unexpected shortfalls. Proposed revisions to EU
pharmaceutical legislation include a provision that could include antibiotics
in the EU’s list of critical medicines, even outside of emergency situations.
This would increase flexibility for EU-level action, including stockpiling’'. In
October 2023, the Commission issued a communication on addressing
medicines shortages, launching inter alia a “voluntary solidarity mechanism
for medicines” in short supply, allowing for the redistribution of stocks
among member states’". Precedent for this includes the Baltic Procurement
Initiative which encompasses free-of-charge lending of medicines and
medical devices in case of shortage™.

It is important to note that the impact of high-income country
stockpiles on the availability of medicines in low- and middle-income

countries has not been studied sufficiently. The recent experience of the
global COVID-19 vaccine inequity highlights that stockpiles should be
designed to avoid the creation of scarcity in less well-resourced countries®.

Strengthening manufacturing capacity

Most disruptions in antibiotic supply can be attributed to the small number of
actors involved and low prices (see above — purchasing arrangements), par-
ticularly in API manufacturing and conversion to medicines. Despite overall
lack of transparency in raw material procurement and the location of reaction
intermediary or API producers, it is clear that a substantial share of key
ingredient production is outside the EU. For instance, it has been estimated
that 45% of the API suppliers of antibiotics delivered to Sweden are from
China (27%) or India (18%), with the remaining 55% spread across the world
including a significant European presence (Italy, Spain and France alone
account for 21%)". These global dependencies may increase supply risks due
to distance and geographic concentration, and to geopolitical factors that may
be leveraged for critically important products such as antibiotics.

Despite European and national obligations for MAHs to notify rele-
vant authorities of foreseeable temporary or permanent supply disruptions,
a lack of transparency persists, partly due to sub-optimal information-
sharing between the numerous stakeholders in the pharmaceutical supply
chain®**. Better understanding the antibiotics manufacturing and supply
landscape is a prerequisite for strengthening essential structures and pro-
cesses. However, supply chain information is often protected and difficult to
obtain®*. Counteracting this problem could begin with the creation of a
database mapping the production capacity of all European factories in the
antibiotics supply chain at the EU level, for example hosted by the EMA in
collaboration with HERA. This would allow prompt identification of
alternative producers when shortages occur and reduce supply risks by
procuring from multiple sources® and enable longer term planning for any
“reshoring” efforts (see below). Indeed, increasing pharmaceutical supply
chain transparency is highly desirable to facilitate API production and
address shortages beyond antibiotics”’. New Zealand has already imple-
mented relevant policy”’, with the Medicines and Medical Devices Safety
Authority responsible for licensing medicine manufacturing sites and
maintaining a publicly available list of the names and locations of API
producers, finished product manufacturers, product sponsors and
product MAHs.

Reinforcing diverse geographic manufacturing capacities would be
advantageous to ensuring global supply security. For European production
of antibiotics and APIs, this could be supported by a range of measures,
including those discussed in previous sections. For example, innovative
tendering procedures, such as those recently implemented in Germany®,
can stipulate that contracts for antibiotics must have a minimum number of
suppliers, including at least one (or more) using European API production.
Measures to stimulate “reshoring”, i.e., the relocation of antibiotic manu-
facturing inside the EU (backshoring) or near the EU (nearshoring), include
subsidies to private companies willing to relocate, joint public-private
ownership of production plants, and even the extreme, but highly expensive
solution of fully public manufacturing”’.

EMA landscape analyses of antibiotics at high risk for shortage owing
to sole or geographically concentrated producers, and leveraging infor-
mation from other measures suggested earlier, could help steer manu-
facturing diversification efforts to the most needed ingredients, APIs or
medicines.

Administrative and regulatory adjustments to facilitate manu-
facturer “reshoring” could be considered. However, it would be important
to link support measures to conditions for improved transparency and for
social and environmental responsibility. Linked to other measures, such as
national API buffer stocks, additional actors could be mandated to pro-
duce antibiotics. For example, both Austria and Switzerland, which both
have traditions of producing magistral preparations in community
pharmacies, increasingly produced antibiotic magistral preparations
during the 2023-2024 winter season’’. However, this is less feasible in EU
countries in which community pharmacy magistral preparations are not
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commonplace, and would in any case require sufficient supply of the
necessary APIs. The ultimate focus should be eliminating reliance on sole
suppliers of important antibiotics, regardless of the location of those
suppliers.

In its Pharmaceutical Strategy for Europe, the European Commission
committed to “promote investment and coordinate research, development,
manufacturing, deployment and use for novel antibiotics as part of the new
EU Health Emergency Response Authority”***. Such coordinated action is
also necessary for existing antibiotics. However, existing initiatives focused
on strengthening antibiotic production in Europe still occur predominantly
at the national level. This is exemplified by recent investment by the Aus-
trian government and the pharmaceutical company Sandoz to extend
penicillin manufacturing capacity’, and the creation of financial incentives
by the French government to encourage domestic medicine
manufacturing”. It is evident that strengthening manufacturing capacity
requires long-term solutions to supply challenges, requiring substantial
investment and meticulous planning. Moreover, an end-to-end approach
that addresses ingredient procurement, API manufacturing and final pro-
ducts is necessary. Public investment to strengthen manufacturing capacity
could be delivered through subsidies or through public ownership of certain
generic manufacturers'’. However, the implications for competition in the
common market and the limitations imposed by state aid rules would need
to be carefully considered. The Critical Medicines Alliance hosted by HERA
can be leveraged to focus and refine future actions for antibiotics’".

Conclusion

Ensuring reliable access to effective antibiotics is crucial for improving
patient outcomes, both now and in the future. While multiple antibiotics
are generally available in Europe to treat common infections, maintaining
the efficacy of those antibiotics for future generations requires that the
most appropriate antibiotic is available when needed. The policy options
presented in this article seek to support these efforts by improving com-
mercial attractiveness, better understanding product availability, supply
chain structures and vulnerabilities, and strengthening structures and
processes. These policies are complex and affect or involve diverse stake-
holders in healthcare, industry, public agencies and academia. Therefore,
multisectoral collaboration is necessary to enable integrated approaches
that combine multiple policies and concerted efforts to ensure access to
existing antibiotics.

In September 2024, the President of the European Commission set out
the development of a Critical Medicines Act to address the issue of shortages
as the first order of business in her letter to the incoming Commissioner for
Health, building on the Conclusions of the Belgian Presidency of the
Council of the EU”*. Several of the options proposed in this article could be
considered in the development of such a regulatory framework. The letter
also reinforces the importance of tackling AMR, strengthening the potential
for a special focus on antibiotics in this context. In the global context,
decision-makers could build on the political declaration on AMR adopted
by the United Nations General Assembly in September 2024 to explore
relevant measures beyond the EU”".

Indeed, despite focusing on the EU/EEA setting, these issues and policy
options have global applicability. It is important to note that this paper does
not examine the potential unintended consequences of suggested options in
detail; for instance, some of the measures suggested here might facilitate
redistribution of available products away from some markets outside the
EU, exacerbating existing challenges there. The EU has a strong global voice
and should leverage it towards ensuring sustained access to existing anti-
biotics both within and beyond its borders.

Received: 3 July 2024; Accepted: 4 November 2024;
Published online: 25 November 2024

References
1. Laxminarayan, R. The overlooked pandemic of antimicrobial
resistance. Lancet 399, 606-607 (2022).

10.

11.

12.

13.

15.

16.

ReAct. Ensuring sustainable access to effective antibiotics for
Everyone - Everywhere. (accessed May 20, 2024). https://www.
reactgroup.org/wp-content/uploads/2021/09/ReAct-Report-
Ensuring-sustainable-access-to-effective-antibiotics-for-everyone-
everywhere-How-to-address-the-global-crisis-in-antibiotic-
Research-and-Development-March-2021.pdf (2021).

Wilson, A. P. R. Sparing carbapenem usage. J. Antimicrobial
Chemother. 72, 2410-2417 (2017).

Ueda, T. et al. Correlation between Antimicrobial Resistance and the
Hospital-Wide Diverse Use of Broad-Spectrum Antibiotics by the
Antimicrobial Stewardship Program in Japan. Pharmaceutics 15,518
(2023).

Anderson, M. et al. Challenges and opportunities for incentivising
antibiotic research and development in Europe. The Lancet Regional
Health — Europe. 33. https://doi.org/10.1016/j.lanepe.2023.100705
(2023).

Laxminarayan, R. et al. Access to effective antimicrobials: a worldwide
challenge. Lancet 387, 168-175 (2016).

EMA. Guidance on detection and notification of shortages of
medicinal products for Marketing Authorisation Holders (MAHS) in
the Union (EEA). (accessed March 24, 2024) 2019. https://www.ema.
europa.eu/en/documents/regulatory-procedural-guideline/
guidance-detection-and-notification-shortages-medicinal-
products-marketing-authorisation-holders-mahs-union-eea_en.pdf
(2019).

European Commission, Directorate-General for Health and Food
Safety, Jongh T. et al. Future-proofing pharmaceutical legislation:
study on medicine shortages: final report (revised). Publications Office
of the European Union, https://doi.org/10.2875/211485 (2021).
EU-JAMRAI. Incentivising Antibiotic Access and Innovation. (2021).
https://eu-jamrai.eu/wp-content/uploads/2021/02/201211_
EUjamrai_policy-brief_ WP9_hub-incentives.pdf (2024).

Gross, A. E. et al. The Effect of a Piperacillin/Tazobactam Shortage on
Antimicrobial Prescribing and Clostridium difficile Risk in 88 US
Medical Centers. Clin. Infect. Dis. 65, 613-618 (2017).

WHO. The WHO Global Surveillance and Monitoring System for
Substandard and Falsified Drugs. (accessed March 26, 2024). https://
apps.who.int/iris/bitstream/handle/10665/326708/9789241513425-
eng.pdf?sequence=1&isAllowed=y (2017).

Cecchini, M. & Lee, S. Low-value health care with high stakes:
Promoting the rational use of antimicrobials. Paris: OECD, (accessed
Oct 3, 2024). https://www.oecd-ilibrary.org/social-issues-migration-
health/tackling-wasteful-spending-on-health/low-value-health-care-
with-high-stakes-promoting-the-rational-use-of-antimicrobials_
9789264266414-6-en (2017).

Fischer, S., Knoll, V., Alleweldt, F. & Vogler, S. Potential measures to
facilitate the productions of active pharmaceutical ingredients (APIs).
European Parliamentary ENVI Committee, (accessed Oct 3, 2024)
https://www.europarl.europa.eu/RegData/etudes/STUD/2023/
740070/IPOL_STU(2023)740070_EN.pdf (2023).

BCG. Understanding the antibiotic manufacturing ecosystem: A view
of global supply chains, pressure points, and implications for
antimicrobial resistance response. (accessed May 20, 2024). https://
cms.wellcome.org/sites/default/files/2022-04/understanding-the-
antibiotic-manufacturing-ecosystem-2022.pdf (2021).

TIFAC. Active Pharmaceutical Ingredients: Status, Issues,
Technology Readiness, and Challenges. (accessed March 3, 2024).
https://dst.gov.in/sites/default/files/Active%20Pharmaceutical %
20Ingredients %20%28AP1%29%20-Status %2C%20Issues %2C %
20Technology %20Readiness%20and%20Challenges_0.pdf (2020).
The Review on Antimicrobial Resistance. Tackling Drug-Resistant
Infections Globally: Final Report and Recommendations. (accessed
Feb 27, 2024). https://amr-review.org/ (2016).

Baraldi, E., Ciabuschi, F. & Fratocchi, L. The pros and cons of
reshoring to address the problems of shortages in global

npj Antimicrobials & Resistance| (2024)2:40


https://www.reactgroup.org/wp-content/uploads/2021/09/ReAct-Report-Ensuring-sustainable-access-to-effective-antibiotics-for-everyone-everywhere-How-to-address-the-global-crisis-in-antibiotic-Research-and-Development-March-2021.pdf
https://www.reactgroup.org/wp-content/uploads/2021/09/ReAct-Report-Ensuring-sustainable-access-to-effective-antibiotics-for-everyone-everywhere-How-to-address-the-global-crisis-in-antibiotic-Research-and-Development-March-2021.pdf
https://www.reactgroup.org/wp-content/uploads/2021/09/ReAct-Report-Ensuring-sustainable-access-to-effective-antibiotics-for-everyone-everywhere-How-to-address-the-global-crisis-in-antibiotic-Research-and-Development-March-2021.pdf
https://www.reactgroup.org/wp-content/uploads/2021/09/ReAct-Report-Ensuring-sustainable-access-to-effective-antibiotics-for-everyone-everywhere-How-to-address-the-global-crisis-in-antibiotic-Research-and-Development-March-2021.pdf
https://www.reactgroup.org/wp-content/uploads/2021/09/ReAct-Report-Ensuring-sustainable-access-to-effective-antibiotics-for-everyone-everywhere-How-to-address-the-global-crisis-in-antibiotic-Research-and-Development-March-2021.pdf
https://www.reactgroup.org/wp-content/uploads/2021/09/ReAct-Report-Ensuring-sustainable-access-to-effective-antibiotics-for-everyone-everywhere-How-to-address-the-global-crisis-in-antibiotic-Research-and-Development-March-2021.pdf
https://doi.org/10.1016/j.lanepe.2023.100705
https://doi.org/10.1016/j.lanepe.2023.100705
https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/guidance-detection-and-notification-shortages-medicinal-products-marketing-authorisation-holders-mahs-union-eea_en.pdf
https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/guidance-detection-and-notification-shortages-medicinal-products-marketing-authorisation-holders-mahs-union-eea_en.pdf
https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/guidance-detection-and-notification-shortages-medicinal-products-marketing-authorisation-holders-mahs-union-eea_en.pdf
https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/guidance-detection-and-notification-shortages-medicinal-products-marketing-authorisation-holders-mahs-union-eea_en.pdf
https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/guidance-detection-and-notification-shortages-medicinal-products-marketing-authorisation-holders-mahs-union-eea_en.pdf
https://doi.org/10.2875/211485
https://doi.org/10.2875/211485
https://eu-jamrai.eu/wp-content/uploads/2021/02/201211_EUjamrai_policy-brief_WP9_hub-incentives.pdf
https://eu-jamrai.eu/wp-content/uploads/2021/02/201211_EUjamrai_policy-brief_WP9_hub-incentives.pdf
https://eu-jamrai.eu/wp-content/uploads/2021/02/201211_EUjamrai_policy-brief_WP9_hub-incentives.pdf
https://apps.who.int/iris/bitstream/handle/10665/326708/9789241513425-eng.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/326708/9789241513425-eng.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/326708/9789241513425-eng.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/326708/9789241513425-eng.pdf?sequence=1&isAllowed=y
https://www.oecd-ilibrary.org/social-issues-migration-health/tackling-wasteful-spending-on-health/low-value-health-care-with-high-stakes-promoting-the-rational-use-of-antimicrobials_9789264266414-6-en
https://www.oecd-ilibrary.org/social-issues-migration-health/tackling-wasteful-spending-on-health/low-value-health-care-with-high-stakes-promoting-the-rational-use-of-antimicrobials_9789264266414-6-en
https://www.oecd-ilibrary.org/social-issues-migration-health/tackling-wasteful-spending-on-health/low-value-health-care-with-high-stakes-promoting-the-rational-use-of-antimicrobials_9789264266414-6-en
https://www.oecd-ilibrary.org/social-issues-migration-health/tackling-wasteful-spending-on-health/low-value-health-care-with-high-stakes-promoting-the-rational-use-of-antimicrobials_9789264266414-6-en
https://www.oecd-ilibrary.org/social-issues-migration-health/tackling-wasteful-spending-on-health/low-value-health-care-with-high-stakes-promoting-the-rational-use-of-antimicrobials_9789264266414-6-en
https://www.europarl.europa.eu/RegData/etudes/STUD/2023/740070/IPOL_STU(2023)740070_EN.pdf
https://www.europarl.europa.eu/RegData/etudes/STUD/2023/740070/IPOL_STU(2023)740070_EN.pdf
https://www.europarl.europa.eu/RegData/etudes/STUD/2023/740070/IPOL_STU(2023)740070_EN.pdf
https://cms.wellcome.org/sites/default/files/2022-04/understanding-the-antibiotic-manufacturing-ecosystem-2022.pdf
https://cms.wellcome.org/sites/default/files/2022-04/understanding-the-antibiotic-manufacturing-ecosystem-2022.pdf
https://cms.wellcome.org/sites/default/files/2022-04/understanding-the-antibiotic-manufacturing-ecosystem-2022.pdf
https://cms.wellcome.org/sites/default/files/2022-04/understanding-the-antibiotic-manufacturing-ecosystem-2022.pdf
https://dst.gov.in/sites/default/files/Active%20Pharmaceutical%20Ingredients%20%28API%29%20-Status%2C%20Issues%2C%20Technology%20Readiness%20and%20Challenges_0.pdf
https://dst.gov.in/sites/default/files/Active%20Pharmaceutical%20Ingredients%20%28API%29%20-Status%2C%20Issues%2C%20Technology%20Readiness%20and%20Challenges_0.pdf
https://dst.gov.in/sites/default/files/Active%20Pharmaceutical%20Ingredients%20%28API%29%20-Status%2C%20Issues%2C%20Technology%20Readiness%20and%20Challenges_0.pdf
https://dst.gov.in/sites/default/files/Active%20Pharmaceutical%20Ingredients%20%28API%29%20-Status%2C%20Issues%2C%20Technology%20Readiness%20and%20Challenges_0.pdf
https://amr-review.org/
https://amr-review.org/
www.nature.com/npjamar

https://doi.org/10.1038/s44259-024-00061-4

Perspective

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

20.

30.

31.
32.

33.

34.

pharmaceutical value chains: the case of antibiotics. J. Glob. Oper.
Strategic Source. 16, 618-640 (2022).

Shafiq, N. et al. Shortage of essential antimicrobials: a major challenge
to global health security. BMJ Glob. Health 6, €006961 (2021).
Dental and Pharmaceutical Benefits Agency, Public Health Agency of
Sweden, Swedish Medical Products Agency. Mission to strengthen
access to older antibiotics - mapping and proposals for measures.
(accessed Oct 4, 2024). https://www.tlv.se/download/18.
5e8c1abc18461f354fbecbb/1672233413137/uppdrag_att_starka_
tillgangen_till_aldre_antibiotika_slutrapport.pdf (2022).

Sundgren, A. Improving availability of needed medicinal products with
low sales volumes and low profitability in Norway: Survey of
pharmaceutical industry. (accessed May 14, 2024). https://www.
dmp.no/globalassets/documents/legemiddelmangel/rapporter-og-
undersokelser/mah_survey_on_availability.pdf (2023).

Pulcini, C. et al. Forgotten Antibiotics: An Inventory in Europe, the United
States, Canada, and Australia. Clin. Infect. Dis. 54, 268-274 (2012).
Pulcini, C. et al. Forgotten antibiotics: a follow-up inventory study in
Europe, the USA, Canada and Australia. Int J. Antimicrob. Agents 49,
98-101 (2017).

Tebano, G. et al. Essential and forgotten antibiotics: An inventory in
low- and middle-income countries. Int J. Antimicrob. Agents 54,
273-282 (2019).

Boluarte, T. & Schulze, U. The Case for a Subscription Model to Tackle
Antimicrobial Resistance. BCG. (accessed May 20, 2024). https://
www.bcg.com/publications/2022/model-for-tackling-antimicrobial-
resistance (2022).

UK Health Security Agency. Start smart then focus: antimicrobial
stewardship toolkit for inpatient care settings. (accessed Sept 16,
2024). https://www.gov.uk/government/publications/antimicrobial-
stewardship-start-smart-then-focus/start-smart-then-focus-
antimicrobial-stewardship-toolkit-for-inpatient-care-settings (2023).
Schuts, E. C., Boyd, A., Natsch, S., Veenman, A. & Prins, J. M. A
national antimicrobial guide with local, customizable versions: how is it
used? A two-year analysis. JAC Antimicrob. Resist 5, dlad136 (2023).
AFMPS. Fight against antibiotic resistance: Amukin (amikacin)
available again. (accessed March 23, 2024). https://www.afmps.be/fr/
news/lutte_contre_lantibioresistance_amukin_amikacine_a_
nouveau_disponible (2022).

European Medicines Agency (EMA). Medicine shortages and
availability issues. (accessed Sept 30, 2024). https://www.ema.
europa.eu/en/human-regulatory-overview/post-authorisation/
medicine-shortages-availability-issues (2024).

Anderson, M., Forman, R. & Mossialos, E. Navigating the role of the EU
Health Emergency Preparedness and Response Authority (HERA) in
Europe and beyond. Lancet Reg Health — Europe. 9, https://doi.org/
10.1016/j.lanepe.2021.100203. (2021).

Wouters, O. J., Forman, R., Anderson, M., Mossialos, E. & McKee, M.
The launch of the EU Health Emergency Preparedness and Response
Authority (HERA): Improving global pandemic preparedness? Health
Policy 133, 104844 (2023).

PLATINEA. https://www.platinea.se/w/pl/en/ (accessed Oct 2, 2024).
Anderson, M., Panteli, D. & Mossialos, E. How can the EU support
sustainable innovation and access to effective antibiotics? Policy options
for existing and new medicines. Copenhagen (Denmark): European
Observatory on Health Systems and Policies, (accessed March 13, 2024)
http://www.ncbi.nlm.nih.gov/books/NBK594073/ (2023).

EMA. Notifying a change of marketing status. (accessed March 5,
2024). https://www.ema.europa.eu/en/human-regulatory/post-
authorisation/notifying-change-marketing-status (2022).

European Commission. Proposal for a regulation of the European
Parliament and of the Council laying down Union procedures for the
authorisation and supervision of medicinal products for human use
and establishing rules governing the European Medicines Agency,

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

amending Regulation (EC) No 1394/2007 and Regulation (EU) No 536/
2014 and repealing Regulation (EC) No 726/2004, Regulation (EC) No
141/2000 and Regulation (EC) No 1901/2006. (accessed May 14,
2024). https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX
%3A52023PC0193 (2023).

Antibiotic Center for Primary Medicine (ASP) and the National
Competence Service for Antibiotic Use in Specialist Healthcare (KAS).
The Swedish Medicines Agency increases the price of older antibiotics.
(accessed May 30, 2024). https://www.antibiotika.no/2023/09/16/
legemiddelverket-oker-prisen-pa-eldre-antibiotika/ (2023).

European Commission. Directive 2014/24/EU of the European
Parliament and of the Council of 26 February 2014 on public
procurement and repealing Directive 2004/18/EC Text with EEA
relevance. (accessed May 30, 2024); published online Feb 26. http://
data.europa.eu/eli/dir/2014/24/oj/eng (2014).

Ardal, C. O. et al. Revitalizing the antibiotic pipeline: Stimulating
innovation while driving sustainable use and global access. DRIVE-
AB (accessed Sept 16, 2024). https://drive-ab.eu/wp-content/
uploads/2018/01/CHHJ5467-Drive-AB-Main-Report-180319-
WEB.pdf (2018).

European Commission, European Health and Digital Executive
Agency, Vogler, S., Salcher-Konrad, M. & Habimana, K. Study on Best
Practices in the Public Procurement of Medicines: final report.
(accessed March 20, 2024). https://data.europa.eu/doi/10.2925/
044781 (2022).

Pani, L. et al. Balancing access to medicines and sustainability in
Europe: An analysis from the network of competent authorities on
pricing and reimbursement (CAPR). Pharm. Res 111, 247-250 (2016).
Espin, J. et al. How can voluntary cross-border collaboration in public
procurement improve access to health technologies in Europe?
Copenhagen (Denmark): European Observatory on Health Systems
and Policies, (accessed March 15, 2024) http://www.ncbi.nlm.nih.
gov/books/NBK464527/ (2016).

Ardal, C., Lacotte, Y. & Ploy, M.-C. Improving access to essential
antibiotics. (accessed May 20, 2024). https://www.jazmp.si/
fileadmin/datoteke/dokumenti/Razno/Predsedovanje_Svetu_EU/
JMEUDPPP/1.3.1_Policy_brief_Improving_access_to_essential_
antibiotic.pdf (2021).

McEvoy, E. & Ferri, D. The role of the joint procurement agreement
during the COVID-19 Pandemic: Assessing lts usefulness and
discussing its potential to support a European health union. Eur. J.
Risk Regul. 11, 851-863 (2020).

European Commission. Regulation (EU) 2022/2371 of the European
Parliament and of the Council of 23 November 2022 on serious cross-
border threats to health and repealing Decision No 1082/2013/EU
(Text with EEA relevance). (accessed May 14, 2024). https://eur-lex.
europa.eu/eli/reg/2022/2371/0j (2022).

Vogler, S. et al. European collaborations on medicine and vaccine
procurement. Bull. World Health Organ 99, 715-721 (2021).

Nordic Pharmaceutical Forum. https://nordicpharmaceuticalforum.
com/ (accessed March 24, 2024).

WHO AFRO. African island states launch joint medicines procurement
initiative. WHO | Regional Office for Africa. (accessed March 24, 2024).
https://www.afro.who.int/news/african-island-states-launch-joint-
medicines-procurement-initiative (2020).

Hashan, H. M. et al. Evaluation of the Performance of the Gulf
Cooperation Council Centralised Regulatory Review Process:
Strategies to Improve Product Authorisation Efficiency and Quality.
Pharm. Med. 36, 223-231 (2022).

WHO PAHO. Regional Revolving Funds - PAHO/WHO | Pan American
Health Organization. (accessed March 24, 2024); published online
Feb 15. https://www.paho.org/en/regional-revolving-funds (2024).
GARDP. New partnership to improve access to new antibiotics in
LMICs. (accessed Sept 16, 2024). https://gardp.org/new-partnership-

npj Antimicrobials & Resistance| (2024)2:40


https://www.tlv.se/download/18.5e8c1abc18461f354fbec5b/1672233413137/uppdrag_att_starka_tillgangen_till_aldre_antibiotika_slutrapport.pdf
https://www.tlv.se/download/18.5e8c1abc18461f354fbec5b/1672233413137/uppdrag_att_starka_tillgangen_till_aldre_antibiotika_slutrapport.pdf
https://www.tlv.se/download/18.5e8c1abc18461f354fbec5b/1672233413137/uppdrag_att_starka_tillgangen_till_aldre_antibiotika_slutrapport.pdf
https://www.tlv.se/download/18.5e8c1abc18461f354fbec5b/1672233413137/uppdrag_att_starka_tillgangen_till_aldre_antibiotika_slutrapport.pdf
https://www.dmp.no/globalassets/documents/legemiddelmangel/rapporter-og-undersokelser/mah_survey_on_availability.pdf
https://www.dmp.no/globalassets/documents/legemiddelmangel/rapporter-og-undersokelser/mah_survey_on_availability.pdf
https://www.dmp.no/globalassets/documents/legemiddelmangel/rapporter-og-undersokelser/mah_survey_on_availability.pdf
https://www.dmp.no/globalassets/documents/legemiddelmangel/rapporter-og-undersokelser/mah_survey_on_availability.pdf
https://www.bcg.com/publications/2022/model-for-tackling-antimicrobial-resistance
https://www.bcg.com/publications/2022/model-for-tackling-antimicrobial-resistance
https://www.bcg.com/publications/2022/model-for-tackling-antimicrobial-resistance
https://www.bcg.com/publications/2022/model-for-tackling-antimicrobial-resistance
https://www.gov.uk/government/publications/antimicrobial-stewardship-start-smart-then-focus/start-smart-then-focus-antimicrobial-stewardship-toolkit-for-inpatient-care-settings
https://www.gov.uk/government/publications/antimicrobial-stewardship-start-smart-then-focus/start-smart-then-focus-antimicrobial-stewardship-toolkit-for-inpatient-care-settings
https://www.gov.uk/government/publications/antimicrobial-stewardship-start-smart-then-focus/start-smart-then-focus-antimicrobial-stewardship-toolkit-for-inpatient-care-settings
https://www.gov.uk/government/publications/antimicrobial-stewardship-start-smart-then-focus/start-smart-then-focus-antimicrobial-stewardship-toolkit-for-inpatient-care-settings
https://www.afmps.be/fr/news/lutte_contre_lantibioresistance_amukin_amikacine_a_nouveau_disponible
https://www.afmps.be/fr/news/lutte_contre_lantibioresistance_amukin_amikacine_a_nouveau_disponible
https://www.afmps.be/fr/news/lutte_contre_lantibioresistance_amukin_amikacine_a_nouveau_disponible
https://www.afmps.be/fr/news/lutte_contre_lantibioresistance_amukin_amikacine_a_nouveau_disponible
https://www.ema.europa.eu/en/human-regulatory-overview/post-authorisation/medicine-shortages-availability-issues
https://www.ema.europa.eu/en/human-regulatory-overview/post-authorisation/medicine-shortages-availability-issues
https://www.ema.europa.eu/en/human-regulatory-overview/post-authorisation/medicine-shortages-availability-issues
https://www.ema.europa.eu/en/human-regulatory-overview/post-authorisation/medicine-shortages-availability-issues
https://doi.org/10.1016/j.lanepe.2021.100203
https://doi.org/10.1016/j.lanepe.2021.100203
https://doi.org/10.1016/j.lanepe.2021.100203
https://www.platinea.se/w/pl/en/
https://www.platinea.se/w/pl/en/
http://www.ncbi.nlm.nih.gov/books/NBK594073/
http://www.ncbi.nlm.nih.gov/books/NBK594073/
https://www.ema.europa.eu/en/human-regulatory/post-authorisation/notifying-change-marketing-status
https://www.ema.europa.eu/en/human-regulatory/post-authorisation/notifying-change-marketing-status
https://www.ema.europa.eu/en/human-regulatory/post-authorisation/notifying-change-marketing-status
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52023PC0193
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52023PC0193
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52023PC0193
https://www.antibiotika.no/2023/09/16/legemiddelverket-oker-prisen-pa-eldre-antibiotika/
https://www.antibiotika.no/2023/09/16/legemiddelverket-oker-prisen-pa-eldre-antibiotika/
https://www.antibiotika.no/2023/09/16/legemiddelverket-oker-prisen-pa-eldre-antibiotika/
http://data.europa.eu/eli/dir/2014/24/oj/eng
http://data.europa.eu/eli/dir/2014/24/oj/eng
http://data.europa.eu/eli/dir/2014/24/oj/eng
https://drive-ab.eu/wp-content/uploads/2018/01/CHHJ5467-Drive-AB-Main-Report-180319-WEB.pdf
https://drive-ab.eu/wp-content/uploads/2018/01/CHHJ5467-Drive-AB-Main-Report-180319-WEB.pdf
https://drive-ab.eu/wp-content/uploads/2018/01/CHHJ5467-Drive-AB-Main-Report-180319-WEB.pdf
https://drive-ab.eu/wp-content/uploads/2018/01/CHHJ5467-Drive-AB-Main-Report-180319-WEB.pdf
https://data.europa.eu/doi/10.2925/044781
https://data.europa.eu/doi/10.2925/044781
https://data.europa.eu/doi/10.2925/044781
http://www.ncbi.nlm.nih.gov/books/NBK464527/
http://www.ncbi.nlm.nih.gov/books/NBK464527/
http://www.ncbi.nlm.nih.gov/books/NBK464527/
https://www.jazmp.si/fileadmin/datoteke/dokumenti/Razno/Predsedovanje_Svetu_EU/JMEUDPPP/1.3.1_Policy_brief_Improving_access_to_essential_antibiotic.pdf
https://www.jazmp.si/fileadmin/datoteke/dokumenti/Razno/Predsedovanje_Svetu_EU/JMEUDPPP/1.3.1_Policy_brief_Improving_access_to_essential_antibiotic.pdf
https://www.jazmp.si/fileadmin/datoteke/dokumenti/Razno/Predsedovanje_Svetu_EU/JMEUDPPP/1.3.1_Policy_brief_Improving_access_to_essential_antibiotic.pdf
https://www.jazmp.si/fileadmin/datoteke/dokumenti/Razno/Predsedovanje_Svetu_EU/JMEUDPPP/1.3.1_Policy_brief_Improving_access_to_essential_antibiotic.pdf
https://www.jazmp.si/fileadmin/datoteke/dokumenti/Razno/Predsedovanje_Svetu_EU/JMEUDPPP/1.3.1_Policy_brief_Improving_access_to_essential_antibiotic.pdf
https://eur-lex.europa.eu/eli/reg/2022/2371/oj
https://eur-lex.europa.eu/eli/reg/2022/2371/oj
https://eur-lex.europa.eu/eli/reg/2022/2371/oj
https://nordicpharmaceuticalforum.com/
https://nordicpharmaceuticalforum.com/
https://nordicpharmaceuticalforum.com/
https://www.afro.who.int/news/african-island-states-launch-joint-medicines-procurement-initiative
https://www.afro.who.int/news/african-island-states-launch-joint-medicines-procurement-initiative
https://www.afro.who.int/news/african-island-states-launch-joint-medicines-procurement-initiative
https://www.paho.org/en/regional-revolving-funds
https://www.paho.org/en/regional-revolving-funds
https://gardp.org/new-partnership-to-improve-access-to-new-antibiotics-in-low-and-middle-income-countries-to-boost-efforts-to-combat-tb-and-amr/
www.nature.com/npjamar

https://doi.org/10.1038/s44259-024-00061-4

Perspective

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

to-improve-access-to-new-antibiotics-in-low-and-middle-income-
countries-to-boost-efforts-to-combat-tb-and-amr/ (2024).

Public Health Agency of Sweden. Availability of certain antibiotics - A
pilot study of an alternative reimbursement model. (accessed Aug 12,
2024) https://www.folkhalsomyndigheten.se/publikationer-och-
material/publikationsarkiv/t/tillganglighet-till-vissa-antibiotika-en-
pilotstudie-av-en-alternativ-ersattningsmodell/ (2023).

Anderson, M., Towse, A., Outterson, K. & Mossialos, E. Implementing
an EU pull incentive for antimicrobial innovation and access: blueprint
for action. Lancet Microbe. S2666-5247(24)00109-5. (2024).

EMA. Shortage of amoxicillin and amoxicillin/clavulanic acid Various
presentations including paediatric formulations and presentations.
(accessed May 16, 2024). https://www.ema.europa.eu/en/
documents/shortage/amoxicillin-and-amoxicillin-clavulanic-acid-
supply-shortage_en.pdf (2023).

Vogler, S. Tackling medicine shortages during and after the COVID-19
pandemic: Compilation of governmental policy measures and
developments in 38 countries. Health Policy 143, 105030 (2024).
European Commission. HERA AMR feasibility study on stockpiling
-D6/D7 Final report. (accessed October 4, 2024). https://health.ec.
europa.eu/publications/hera-amr-feasibility-study-stockpiling-
d6d7-final-report_en (2022).

EMA. Executive Steering Group on Shortages and Safety of Medicinal
Products. (accessed March 24, 2024). https://www.ema.europa.eu/
en/about-us/what-we-do/crisis-preparedness-management/
executive-steering-group-shortages-medicinal-products (2024).
European Medicines Verification Organisation. European Medicines
Verification System. (accessed March 24, 2024) https://emvo-
medicines.eu/mission/emvs/ .

European Commission. rescEU. (accessed March 24, 2024) https://
civil-protection-humanitarian-aid.ec.europa.eu/what/civil-
protection/resceu_en

European Commission. Pharmaceutical Strategy for Europe.
(accessed October 4, 2024) https://eur-lex.europa.eu/legal-content/
EN/TXT/?uri=CELEX:52020DC0761 (2020).

European Commission. Regulation (EU) 2022/123 of the European
Parliament and of the Council of 25 January 2022 on a reinforced role
for the European Medicines Agency in crisis preparedness and
management for medicinal products and medical devices. (accessed
May 14, 2024). https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=
0J%3AL%3A2022%3A020%3ATOC (2022).

European Commission. EU steps up action to prevent shortages of
antibiotics. (accessed March 5, 2024). https://ec.europa.eu/
commission/presscorner/detail/en/ip_23_3890 (2023).

European Commission. Communication from the Commission to the
European Parliament, The Council, The European Economic and
Social Committee and the Committee of the Regions: Addressing
medicine shortages in the EU. (accessed Feb 4, 2024). https://
commission.europa.eu/document/download/da376df1-c70e-48ba-
8844-3024f25746b6_en?filename=Communication_medicines_
shortages_EN_0.pdf (2023).

Gozzi, N. et al. Estimating the impact of COVID-19 vaccine inequities:
a modeling study. Nat. Commun. 14, 3272 (2023).

Ardal, C. et al. Supply chain transparency and the availability of
essential medicines. Bull. World Health Organ 99, 319-320 (2021).
European Commission. Directive 2001/83/EC of the European
Parliament and of the Council of 6 November 2001 on the Community
code relating to medicinal products for human use. (accessed March
15, 2024). https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=
CONSLEG:2001L0083:20121116:EN:PDF (2001).

European Commission. Vulnerabilities of the global supply chains of
medicines: Structured Dialogue on the security of medicines supply.
(accessed March 15, 2024). https://health.ec.europa.eu/system/
files/2022-10/mp_vulnerabilities_global-supply_swd_en.pdf (2022).

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

WHO. Antibiotic availability and shortages in the human and animal
sectors in France. (accessed Oct 4, 2024). https://cdn.who.int/media/
docs/default-source/antimicrobial-resistance/j0051_who_eaopa_
output1_report_web_v58b39b891-32b5-457e-aabc-fa2c5c8b38f1.
pdf?sfvrsn=4fb04988_2 (2023).

MedSafe. Licensed Medicine Manufacturing Sites. (accessed March
3, 2024). https://www.medsafe.govt.nz/regulatory/licensed.asp
(2022)

Techniker Krankenkasse (TK). New antibiotic contracts: European
manufacturers are fitting replacement cash registers in accordance
with ALBVVG for the first time. (accessed May 15, 2024); published
online May 10. https://www.tk.de/presse/themen/arzneimittel/neue-
antibiotika-vertraege-2171740 (2024).

Forman, R. & Mossialos, E. The EU Response to COVID-19: From
Reactive Policies to Strategic Decision-Making. JCMS: J. Common
Mark. Stud. 59, 56-68 (2021).

Wallace, D. Sandoz Strikes €150m Deal On Antibiotics In Austria.
Generics Bulletin. (accessed March 5, 2024). https://generics.
pharmaintelligence.informa.com/GB150110/Sandoz-Strikes-150m-
Deal-On-Antibiotics-In-Austria (2020).

European Commission. Critical Medicines Alliance. (accessed May
14, 2024); published online April 29. https://health.ec.europa.eu/
health-emergency-preparedness-and-response-hera/overview/
critical-medicines-alliance_en (2024).

European Commission. Mission Letter for Commissioner-designate
for Health and Animal Welfare. (accessed November 17,2024). https://
commission.europa.eu/document/download/b1817a1b-e62e-4949-
bbb8-ebf29b54c8bd_en?filename=Mission%20letter%20-%
20VARHELY!I.pdf (2024).

UNGA. Political Declaration on Antimicrobial Resistance. (accessed
November 17, 2024). https://documents.un.org/doc/undoc/Itd/n24/
278/35/pdf/n2427835.pdf?_gl=1*1Ig8uuz*_ga*NTM2NjU20DkzLjE
3MzE4NDI5SNDE.*_ga_TK9BQL5X7Z*MTczMTgOMjkOMC4xLEUMT
czMTgOMjk4NC4AwLjAUMA (2024).

Anderson, M. & Mossialos, E. Incentivising antibiotic research and
development: is the UK’s subscription payment model part of the
solution? Lancet Infect. Dis. 20, 162-163 (2020).

Vogler S. Payer policies to support innovation and access to
medicines in the WHO European Region. World Health Organization.
Regional Office for Europe, (accessed May 30, 2024) https://iris.who.
int/handle/10665/361753 (2022).

European Commission. Proposal for a Directive of the European
Parliament and of the Council on the on the Union code relating to
medicinal products for human use, and repealing Directive 2001/83/
EC and Directive 2009/35/EC. (accessed Sept 30, 2024). https://
www.europarl.europa.eu/RegData/docs_autres_institutions/
commission_europeenne/com/2023/0192/COM_COM(2023)0192_
EN.pdf (2023).

European Commission. Council Recommendation of 7 December
2018 on strengthened cooperation against vaccine-preventable
diseases. European Commission. (accessed October 4, 2024).
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:
32018H1228(01)#:~:text=Make %20use %200f%20the %
20opportunities,capacities %2C %20including%20electronic %
20immunisation%20information (2018).

Acknowledgements
E.B. and T.T. wish to acknowledge financial support from Sweden’s
Innovation Agency VINNOVA (grant no. 2021-02699, PLATINEA).

Author contributions

D.P. and M.A. drafted the manuscript. T.F., E.B., T.T., S.V,, C.A., and E.M.
provided edits and comments to manuscript iteratively during development.
All authors have read and approved the manuscript.

npj Antimicrobials & Resistance| (2024)2:40


https://gardp.org/new-partnership-to-improve-access-to-new-antibiotics-in-low-and-middle-income-countries-to-boost-efforts-to-combat-tb-and-amr/
https://gardp.org/new-partnership-to-improve-access-to-new-antibiotics-in-low-and-middle-income-countries-to-boost-efforts-to-combat-tb-and-amr/
https://gardp.org/new-partnership-to-improve-access-to-new-antibiotics-in-low-and-middle-income-countries-to-boost-efforts-to-combat-tb-and-amr/
https://www.folkhalsomyndigheten.se/publikationer-och-material/publikationsarkiv/t/tillganglighet-till-vissa-antibiotika-en-pilotstudie-av-en-alternativ-ersattningsmodell/
https://www.folkhalsomyndigheten.se/publikationer-och-material/publikationsarkiv/t/tillganglighet-till-vissa-antibiotika-en-pilotstudie-av-en-alternativ-ersattningsmodell/
https://www.folkhalsomyndigheten.se/publikationer-och-material/publikationsarkiv/t/tillganglighet-till-vissa-antibiotika-en-pilotstudie-av-en-alternativ-ersattningsmodell/
https://www.folkhalsomyndigheten.se/publikationer-och-material/publikationsarkiv/t/tillganglighet-till-vissa-antibiotika-en-pilotstudie-av-en-alternativ-ersattningsmodell/
https://www.ema.europa.eu/en/documents/shortage/amoxicillin-and-amoxicillin-clavulanic-acid-supply-shortage_en.pdf
https://www.ema.europa.eu/en/documents/shortage/amoxicillin-and-amoxicillin-clavulanic-acid-supply-shortage_en.pdf
https://www.ema.europa.eu/en/documents/shortage/amoxicillin-and-amoxicillin-clavulanic-acid-supply-shortage_en.pdf
https://www.ema.europa.eu/en/documents/shortage/amoxicillin-and-amoxicillin-clavulanic-acid-supply-shortage_en.pdf
https://health.ec.europa.eu/publications/hera-amr-feasibility-study-stockpiling-d6d7-final-report_en
https://health.ec.europa.eu/publications/hera-amr-feasibility-study-stockpiling-d6d7-final-report_en
https://health.ec.europa.eu/publications/hera-amr-feasibility-study-stockpiling-d6d7-final-report_en
https://health.ec.europa.eu/publications/hera-amr-feasibility-study-stockpiling-d6d7-final-report_en
https://www.ema.europa.eu/en/about-us/what-we-do/crisis-preparedness-management/executive-steering-group-shortages-medicinal-products
https://www.ema.europa.eu/en/about-us/what-we-do/crisis-preparedness-management/executive-steering-group-shortages-medicinal-products
https://www.ema.europa.eu/en/about-us/what-we-do/crisis-preparedness-management/executive-steering-group-shortages-medicinal-products
https://www.ema.europa.eu/en/about-us/what-we-do/crisis-preparedness-management/executive-steering-group-shortages-medicinal-products
https://emvo-medicines.eu/mission/emvs/
https://emvo-medicines.eu/mission/emvs/
https://emvo-medicines.eu/mission/emvs/
https://civil-protection-humanitarian-aid.ec.europa.eu/what/civil-protection/resceu_en
https://civil-protection-humanitarian-aid.ec.europa.eu/what/civil-protection/resceu_en
https://civil-protection-humanitarian-aid.ec.europa.eu/what/civil-protection/resceu_en
https://civil-protection-humanitarian-aid.ec.europa.eu/what/civil-protection/resceu_en
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52020DC0761
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52020DC0761
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52020DC0761
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=OJ%3AL%3A2022%3A020%3ATOC
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=OJ%3AL%3A2022%3A020%3ATOC
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=OJ%3AL%3A2022%3A020%3ATOC
https://ec.europa.eu/commission/presscorner/detail/en/ip_23_3890
https://ec.europa.eu/commission/presscorner/detail/en/ip_23_3890
https://ec.europa.eu/commission/presscorner/detail/en/ip_23_3890
https://commission.europa.eu/document/download/da376df1-c70e-48ba-8844-3024f25746b6_en?filename=Communication_medicines_shortages_EN_0.pdf
https://commission.europa.eu/document/download/da376df1-c70e-48ba-8844-3024f25746b6_en?filename=Communication_medicines_shortages_EN_0.pdf
https://commission.europa.eu/document/download/da376df1-c70e-48ba-8844-3024f25746b6_en?filename=Communication_medicines_shortages_EN_0.pdf
https://commission.europa.eu/document/download/da376df1-c70e-48ba-8844-3024f25746b6_en?filename=Communication_medicines_shortages_EN_0.pdf
https://commission.europa.eu/document/download/da376df1-c70e-48ba-8844-3024f25746b6_en?filename=Communication_medicines_shortages_EN_0.pdf
https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CONSLEG:2001L0083:20121116:EN:PDF
https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CONSLEG:2001L0083:20121116:EN:PDF
https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CONSLEG:2001L0083:20121116:EN:PDF
https://health.ec.europa.eu/system/files/2022-10/mp_vulnerabilities_global-supply_swd_en.pdf
https://health.ec.europa.eu/system/files/2022-10/mp_vulnerabilities_global-supply_swd_en.pdf
https://health.ec.europa.eu/system/files/2022-10/mp_vulnerabilities_global-supply_swd_en.pdf
https://cdn.who.int/media/docs/default-source/antimicrobial-resistance/j0051_who_eaopa_output1_report_web_v58b39b891-32b5-457e-aabc-fa2c5c8b38f1.pdf?sfvrsn=4fb04988_2
https://cdn.who.int/media/docs/default-source/antimicrobial-resistance/j0051_who_eaopa_output1_report_web_v58b39b891-32b5-457e-aabc-fa2c5c8b38f1.pdf?sfvrsn=4fb04988_2
https://cdn.who.int/media/docs/default-source/antimicrobial-resistance/j0051_who_eaopa_output1_report_web_v58b39b891-32b5-457e-aabc-fa2c5c8b38f1.pdf?sfvrsn=4fb04988_2
https://cdn.who.int/media/docs/default-source/antimicrobial-resistance/j0051_who_eaopa_output1_report_web_v58b39b891-32b5-457e-aabc-fa2c5c8b38f1.pdf?sfvrsn=4fb04988_2
https://cdn.who.int/media/docs/default-source/antimicrobial-resistance/j0051_who_eaopa_output1_report_web_v58b39b891-32b5-457e-aabc-fa2c5c8b38f1.pdf?sfvrsn=4fb04988_2
https://www.medsafe.govt.nz/regulatory/licensed.asp
https://www.medsafe.govt.nz/regulatory/licensed.asp
https://www.tk.de/presse/themen/arzneimittel/neue-antibiotika-vertraege-2171740
https://www.tk.de/presse/themen/arzneimittel/neue-antibiotika-vertraege-2171740
https://www.tk.de/presse/themen/arzneimittel/neue-antibiotika-vertraege-2171740
https://generics.pharmaintelligence.informa.com/GB150110/Sandoz-Strikes-150m-Deal-On-Antibiotics-In-Austria
https://generics.pharmaintelligence.informa.com/GB150110/Sandoz-Strikes-150m-Deal-On-Antibiotics-In-Austria
https://generics.pharmaintelligence.informa.com/GB150110/Sandoz-Strikes-150m-Deal-On-Antibiotics-In-Austria
https://generics.pharmaintelligence.informa.com/GB150110/Sandoz-Strikes-150m-Deal-On-Antibiotics-In-Austria
https://health.ec.europa.eu/health-emergency-preparedness-and-response-hera/overview/critical-medicines-alliance_en
https://health.ec.europa.eu/health-emergency-preparedness-and-response-hera/overview/critical-medicines-alliance_en
https://health.ec.europa.eu/health-emergency-preparedness-and-response-hera/overview/critical-medicines-alliance_en
https://health.ec.europa.eu/health-emergency-preparedness-and-response-hera/overview/critical-medicines-alliance_en
https://commission.europa.eu/document/download/b1817a1b-e62e-4949-bbb8-ebf29b54c8bd_en?filename=Mission%20letter%20-%20VARHELYI.pdf
https://commission.europa.eu/document/download/b1817a1b-e62e-4949-bbb8-ebf29b54c8bd_en?filename=Mission%20letter%20-%20VARHELYI.pdf
https://commission.europa.eu/document/download/b1817a1b-e62e-4949-bbb8-ebf29b54c8bd_en?filename=Mission%20letter%20-%20VARHELYI.pdf
https://commission.europa.eu/document/download/b1817a1b-e62e-4949-bbb8-ebf29b54c8bd_en?filename=Mission%20letter%20-%20VARHELYI.pdf
https://commission.europa.eu/document/download/b1817a1b-e62e-4949-bbb8-ebf29b54c8bd_en?filename=Mission%20letter%20-%20VARHELYI.pdf
https://documents.un.org/doc/undoc/ltd/n24/278/35/pdf/n2427835.pdf?_gl=1*1lg3uuz*_ga*NTM2NjU2ODkzLjE3MzE4NDI5NDE.*_ga_TK9BQL5X7Z*MTczMTg0Mjk0MC4xLjEuMTczMTg0Mjk4NC4wLjAuMA
https://documents.un.org/doc/undoc/ltd/n24/278/35/pdf/n2427835.pdf?_gl=1*1lg3uuz*_ga*NTM2NjU2ODkzLjE3MzE4NDI5NDE.*_ga_TK9BQL5X7Z*MTczMTg0Mjk0MC4xLjEuMTczMTg0Mjk4NC4wLjAuMA
https://documents.un.org/doc/undoc/ltd/n24/278/35/pdf/n2427835.pdf?_gl=1*1lg3uuz*_ga*NTM2NjU2ODkzLjE3MzE4NDI5NDE.*_ga_TK9BQL5X7Z*MTczMTg0Mjk0MC4xLjEuMTczMTg0Mjk4NC4wLjAuMA
https://documents.un.org/doc/undoc/ltd/n24/278/35/pdf/n2427835.pdf?_gl=1*1lg3uuz*_ga*NTM2NjU2ODkzLjE3MzE4NDI5NDE.*_ga_TK9BQL5X7Z*MTczMTg0Mjk0MC4xLjEuMTczMTg0Mjk4NC4wLjAuMA
https://documents.un.org/doc/undoc/ltd/n24/278/35/pdf/n2427835.pdf?_gl=1*1lg3uuz*_ga*NTM2NjU2ODkzLjE3MzE4NDI5NDE.*_ga_TK9BQL5X7Z*MTczMTg0Mjk0MC4xLjEuMTczMTg0Mjk4NC4wLjAuMA
https://iris.who.int/handle/10665/361753
https://iris.who.int/handle/10665/361753
https://iris.who.int/handle/10665/361753
https://www.europarl.europa.eu/RegData/docs_autres_institutions/commission_europeenne/com/2023/0192/COM_COM(2023)0192_EN.pdf
https://www.europarl.europa.eu/RegData/docs_autres_institutions/commission_europeenne/com/2023/0192/COM_COM(2023)0192_EN.pdf
https://www.europarl.europa.eu/RegData/docs_autres_institutions/commission_europeenne/com/2023/0192/COM_COM(2023)0192_EN.pdf
https://www.europarl.europa.eu/RegData/docs_autres_institutions/commission_europeenne/com/2023/0192/COM_COM(2023)0192_EN.pdf
https://www.europarl.europa.eu/RegData/docs_autres_institutions/commission_europeenne/com/2023/0192/COM_COM(2023)0192_EN.pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32018H1228(01)#:~:text=Make%20use%20of%20the%20opportunities,capacities%2C%20including%20electronic%20immunisation%20information
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32018H1228(01)#:~:text=Make%20use%20of%20the%20opportunities,capacities%2C%20including%20electronic%20immunisation%20information
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32018H1228(01)#:~:text=Make%20use%20of%20the%20opportunities,capacities%2C%20including%20electronic%20immunisation%20information
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32018H1228(01)#:~:text=Make%20use%20of%20the%20opportunities,capacities%2C%20including%20electronic%20immunisation%20information
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32018H1228(01)#:~:text=Make%20use%20of%20the%20opportunities,capacities%2C%20including%20electronic%20immunisation%20information
www.nature.com/npjamar

https://doi.org/10.1038/s44259-024-00061-4

Perspective

Competing interests

E.B. declares he has received funding from the Public Health Agency of
Sweden and the Swedish Government for studies and development of
incentives to improve access and R&D of antibiotics. All other authors
declare no competing interests.

Additional information
Correspondence and requests for materials should be addressed to
Michael Anderson.

Reprints and permissions information is available at
http://www.nature.com/reprints

Publisher’s note Springer Nature remains neutral with regard to jurisdictional
claims in published maps and institutional affiliations.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in the
article’s Creative Commons licence and your intended use is not permitted
by statutory regulation or exceeds the permitted use, you will need to
obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.

© The Author(s) 2024

npj Antimicrobials & Resistance| (2024)2:40


http://www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/
www.nature.com/npjamar

	Policy options for sustainable access to off-patent antibiotics in Europe
	Outline placeholder
	Policy option categories
	Administrative and regulatory levers
	Purchasing arrangements
	Harmonising and stockpiling products
	Strengthening manufacturing capacity

	Conclusion
	References
	Acknowledgements
	Author contributions
	Competing interests
	Additional information




