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Summary
Background Antimicrobial resistance (AMR) poses an important global health challenge, including insufficient in
vestment in research and development. This study quantifies the required “fair share” contributions from the 
G7+EU27 countries for an effective set of pull incentives for antibacterial research and development.

Methods Fair share targets within the G7+EU27 were calculated from GDP data and revenue targets from the 
literature, adjusted for inflation. Cefiderocol and ceftazidime-avibactam were selected as representative of key 
antibacterials. Revenues and volumes from IQVIA MIDAS data on these drugs were used to assess alignment 
with fair share targets. The study period was January 2015–December 2024.

Findings The G7+EU27 low-end, mid-range, and high-end annual revenue targets are US$258, US$363, and US$562 
million in global revenues (USD 2024), respectively, consistently over ten years. An antibiotic meeting the mid-range 
target would be 230th in a global rank of drugs by revenues. While the UK and Italy are on track to meet annual mid- 
range targets going forward, other G7 countries are not, and only Italy has met cumulative mid-range targets for 
both drugs.

Interpretation Collectively, the G7+EU27 has not met cumulative mid-range targets. The UK meets mid-range 
annual targets going forward due to its antimicrobial subscription program. Italy meets mid-range targets due to 
higher use and may continue to meet them due to an “orphan” reimbursement fund for antibiotics. German, 
French, and Japanese antibacterial pull incentives have not met the mid-range targets. No G7 member meets 
high-end targets at current unit prices or volumes. A revenue guarantee pull incentive designed to top-up market 
revenues could support innovation and accelerate access without relying on higher prices or volumes. Progress 
in the UK and Italy demonstrates that meeting fair share targets are achievable within different national contexts.
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Introduction
Antimicrobial resistance represents an important global 
health challenge that could undermine decades of 

medical progress.1 As microbes continue to evolve, the 
effectiveness of existing antimicrobials diminishes, 
necessitating the development of novel therapies. 
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Access to existing antimicrobials will save lives, but 
sustainable solutions require research and develop
ment. A recent scenario estimated more than 11 million 
lives could be saved by 2050 with an improved pipeline 
of antibacterial drugs targeting Gram-negative bacteria.2

Despite the critical need for new therapeutics, the 
antimicrobial research and development ecosystem is 
in crisis, due to reduced funding of critical research and 
development and the economic disincentives from low 
initial revenues, especially for antibacterials.3–12 “Push” 
and “pull” incentives are complementary strategies to 
address these challenges. Push incentives, such as 
public-private partnerships that provide financial and 
non-financial support during the research process, have 
been created to help projects advance toward market 
authorization. Push incentives paid prior to market 
authorization remain underfunded by $250–400 
million per year.3–11 Pull incentives, by contrast, are paid 
subsequent to market authorization and effective 
access.

Antimicrobial pull incentives must operate at proper 
global scale to function optimally.13,14 Additionally, pull 
incentives designed to offer monetary rewards regard
less of sales volume (known as “delinked” pull in
centives) operate without requiring boosted sales 
volumes that might undermine stewardship efforts.15 

Support for push and pull incentives has been 
expressed in the Political Declaration of the United 
Nations General Assembly11 and Health Ministers’ 
Declarations in the last four G7 meetings hosted by the 
UK, Germany, Japan, and Italy.4,16–20 The countries of 
G7+EU27 are well-positioned to assume the costs of 
antibacterial research and development innovation, 

given their financial resources and the consistent po
litical support for push and pull incentives at the G7 
(with the EU27 as a member).3–5,8 Low- and middle- 
income countries are important partners with stakes 
in ensuring appropriate access to innovative medi
cines.21 Low-income countries should not be expected to 
contribute financially, although have important roles to 
play, alongside others, in infection control and pre
vention, stewardship, and access. Middle-income 
countries may participate as research and develop
ment funders to the extent that resources allow, 
reflecting a flexible and inclusive approach to scaling 
the initiative.

In previous work, Outterson provided a “best esti
mate” of US$310 million in global revenues (based on 
2019 dollars) required each year for ten years to create 
an effective incentive and proposed to split this cost 
among G7+EU27 countries according to a “fair share” 
principle by which countries would contribute accord
ing to their relative gross domestic products.8,22–25 This 
study examines annual antibacterial revenue and vol
ume data to estimate whether G7+EU27 nations are 
achieving investment comparable to this fair share 
target for antibacterial pull incentives. We focus on two 
novel antibacterials—cefiderocol and ceftazidime-avi
bactam—as proxies for “high impact” drugs, because 
they qualified for the UK pilot and hold the potential for 
useful clinical impact. They both have achieved higher 
global revenues than other recently-approved antibac
terials, due to a confluence of factors we do not analyze 
here.

We also note that access to new antibacterials is a 
serious issue, with substantial gaps in registration and 

Research in context

Evidence before this study
Before conducting this study, we searched for past proposals 
on the economic models, political commitments, and studies 
on the impact of antibacterial market issues. We used 
PubMed, OVID, and Google Scholar databases without 
restricting language or publication type. The search terms 
used were ((“pull incentive*” OR “financial incentive*” OR 
“market incentive*”) AND (“fair share” OR “equitable 
contribution*” OR “GDP-proportional model*”) AND 
(“antimicrobial*” OR “antibiotic*” OR “antibacterial*”)). This 
search yielded 48 results on PubMed and 1200 articles on 
Google Scholar. While existing evidence acknowledged the 
need for international collaboration, few studies specifically 
addressed fair share contributions proportional to GDP.

Added value of this study
This study introduces a structured, inflation-adjusted fair 
share model for antibacterial pull incentives based on GDP 
data from G7+EU27 countries. Using the Biomedical Research 
and Development Price Index to update older estimates, this 

research provides a more current and contextually relevant 
basis for fair share contributions over time. Additionally, this 
study explores pull incentives within national contexts, using 
antibacterial revenue data to identify departures from fair 
share contributions. This study illustrates the gaps in 
equitable financial responsibility from the G7+EU27 to 
support antibacterial pull incentives.

Implications of all the available evidence
National and regional antimicrobial resistance research and 
development solutions must reach the necessary global scale. 
This study’s inflation-adjusted fair share model for 
antibacterial pull incentives aligns with the economic 
capacities of the G7+EU27, supporting equitable 
contributions without overburdening individual nations. The 
findings indicate that UK and Italy are likely to meet the 
annual fair share targets going forward and demonstrate the 
gap to be filled in the remaining countries via pull incentives 
that prioritize global access and stewardship.
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access around the world.26,27 All countries paying a pull 
incentive will certainly require both regulatory regis
tration and access within their territories, but collec
tively the G7+EU27 also have an opportunity to 
dramatically expand access to these drugs globally.

Methods
Fair share calculations
We conducted a fair share calculation for the G7+EU27, 
based on Gross Domestic Product (GDP) data in USD 
obtained from the Organization for Economic Co- 
operation and Development (OECD) database.28 Each 
country’s GDP share was determined relative to the 
combined G7+EU27 as a proxy for economic capacity. 
This economic baseline provided a foundation for 
apportioning each country’s financial responsibility 
within the emerging global antimicrobial resistance 
pull incentive framework based on prior estimates of 
the required global revenues for an effective pull 
incentive.29 We used the “best-estimate” mid-case for 
global revenue targets (other cases are presented in the 
Supplement). To account for inflation, we applied the 
Biomedical Research and Development Price Index.30

Monthly sales volume and revenue data collection 
and analysis
Monthly sales volume and global revenue data for 
cefiderocol and ceftazidime-avibactam were extracted 
from the IQVIA Multinational Integrated Data Analysis 
System (MIDAS) database. Data were included from 
January 2019 to December 2024 for cefiderocol and 
from January 2015 to December 2024 for ceftazidime- 
avibactam. MIDAS does not include per country 
monthly revenue data prior to July 2017, so for 
ceftazidime-avibactam data from 2015 to January 2018, 
we used annual, global data. MIDAS data included 
annual volume used (in treatment days) for our study 
drugs per country, so for per-country revenue for 
ceftazidime-avibactam prior to 2018, we divided annual 
revenue numbers by the proportion of total annual 
treatment days recorded in each country. IQVIA 
MIDAS records data on the volume of branded and 
generic products dispensed in both retail and hospital 
pharmacies. Data sources are manufacturers, whole
salers, and hospital and retail pharmacies. IQVIA 
MIDAS is an IQVIA proprietary information service 
which integrates IQVIA’s national audits into a globally 
consistent view of the pharmaceutical market, and 
provides estimated product volumes of registered 
medicines, trends and market share through retail and 
non-retail channels. IQVIA national audits and IQVIA 
MIDAS® reflect local industry standard source of pack 
prices, which might be list price or average invoice 
price, depending upon the country and the available 
information; they do not take into account rebates or 
clawbacks, details of which are normally confidential 

and could be substantial, and therefore these estimated 
prices do not reflect net prices realized by the manu
facturers. Sales values reflected in these IQVIA audits 
are calculated by applying such relevant pricing to the 
product volume data collected for, and reflected in, such 
audits. In addition, to allow the national audit sales 
values to be viewed at a common sales level, MIDAS 
applies a single average industry margin to the locally 
reported values.

For this study, we include revenues from any source. 
MIDAS data do not include pull incentive payments, 
such as from the UK’s pilot subscription pull incentive 
or Sweden’s antibacterial access program, which were 
in place during our study period. The UK pilot pro
gram, which the UK has since adjusted to create a 
permanent program, guaranteed revenue for cefider
ocol and ceftazidime-avibactam, regardless of sales 
volume, based on an assessment of the social value of 
each drug. The UK offered the manufacturers of these 
drugs an annual payment of up to GBP 10 million, 
commencing in July 2022 (Crabb N, NICE, personal 
communication). We do not know the actual amount 
paid, but assumed the maximum of GBP 10 million, 
calculated based on the July 1, 2022 exchange rate, 
which was approximately 1.22 GBP to USD. We 
recognize the positive future impact of the 2024 in
creases in payments under the UK program, which 
more than doubles the maximum annual amounts 
payable to GBP 23.7 million.17 Our 2024 numbers for 
the UK also assumed the maximum payment allowed, 
at a July 1, 2024 exchange rate of 1.26 GBP to USD. 
Sweden’s antibacterial access program is a revenue 
guarantee “top-up” not to exceed SEK 4,000,000 
(approximately €358,000) per drug.31 To our knowledge, 
the top-up amounts paid for cefiderocol and ceftazi
dime/avibactam are not publicly reported (see 
Supplement). We also have not observed the Japanese 
antibacterial pilot pull incentive make a publicly 
announced payment during our study period. In any 
event, the amounts proposed by Japan are modest. We 
also note prospective changes in Italian antibacterial 
reimbursement announced at the G7 in 2024 and 
adopted by the Italian Parliament in 202519 and two 
proposals in the EU (the HERA revenue guarantee and 
the Transferrable Exclusivity Voucher),32 but none of 
these payments occurred during the study period.19

Pull incentive targets were calculated per drug at the 
time of first entry into any market globally. While 
companies always delay or stagger registration or 
introduction of antibacterials, even within the G7, 
companies may accelerate market introductions if pull 
incentives were available.26 The annual pull incentive 
target was adjusted for inflation to the first year of each 
drug ($315.5 million for cefiderocol; $282.6 million for 
ceftazidime/avibactam). That revenue amount is 
assumed to be constant over ten years, consistent with 
the previous estimate by Outterson29 and current UK 
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practice. Cumulative pull incentive amounts were 
calculated based on the number of years since the new 
drug was first approved in the G7+EU27. While this is 
presented as a point estimate here, the underlying 
model includes some uncertainty around a range.

Revenue and pull incentive estimates were adjusted 
for inflation using the Biomedical Research and 
Development Price Index33 and are presented in 2024 
USD.

Annual prices per treatment day were calculated by 
dividing annual revenue by annual treatment days. 
Treatment days were calculated by multiplying the 
strengths associated with each drug by the daily dose 
listed on each drug’s label.

These results were compared to the annual revenues 
of all new Anatomical Therapeutic Chemical (ATC) J01 
“antibacterials for systemic use” that entered the global 
market between March 2013 and March 2024 and to the 
global revenues for the top 250 pharmaceuticals on the 
market in March 2023 to March 2024, using IQVIA 
data. No correlations were run as this study is not 
designed for causal inference.

Ethics
This study used aggregated data from the IQVIA 
MIDAS database and did not involve human partici
pants or identifiable personal data. Therefore, ethics 
approval was not required.

Role of funding source
MG was supported by a post-doctoral fellowship at 
Boston University. ASK’s work was funded by Arnold 
Ventures and the International Collaborative Biosci
ence Innovation & Law Programme (Novo Nordisk 
Foundation grant number NNF23SA0087056). While 
KO is Executive Director of CARB-X, this work was not 
funded under any CARB-X grant. The funding sources 
had no role in the study design, data collection, data 
analysis, data interpretation, or writing of the 
manuscript.

Results
The 2024 USD fair share revenue targets for the G7 
+EU27 required to support antibacterial innovation are 
presented in Table 1. We report three estimates here: 
low-end, mid-range, and high-end, which should 
correspond to the public health value of an innovative 
antibiotic.

Fig. 1 illustrates the cumulative revenue of antibi
otics in the J01 class first approved globally by a 
stringent drug regulatory authority between March 
2013 and March 2024. Revenues are reported in 2024 
dollars. For the two drugs analyzed by this study, the 
value of the mid-range revenue target in nominal 
dollars at the time of each drug’s approval is shown as 
well. Low-end and high-end revenue targets are shown 

in the Supplement. Only G7/EU27 revenue is shown 
for the study drugs. Neither drug has produced cu
mulative revenue in the G7/EU27 comparable to the 
cost of a mid-range pull incentive starting in the year 
of each drug’s first approval. Ceftazidime-avibactam 
cumulative revenue just surpassed a low-end pull 
incentive in its 10th year after approval (see 
Supplement Figure S1a).

Table 2 illustrates the annual revenue for cefiderocol 
and ceftazidime-avibactam in the G7+EU27 from 2015 
to 2024. In 2024, ceftazidime-avibactam reached annual 
revenue of $336 million and cefiderocol reached $219 
million. Annual cefiderocol revenues therefore still fall 
short of its mid-range revenue target ($315.5 million, 
inflation adjusted back to the year of market entry, 
2020). Ceftazidime-avibactam revenues surpassed its 
mid-range annual revenue target ($282.6 million, 
inflation adjusted back to the year of market entry, 
2015) seven years after market launch.

Fig. 2 shows cumulative revenue gap (or surplus) for 
ceftazidime-avibactam and cefiderocol for each G7 
country and the entire EU27. The data show variations 
across countries. Cumulative revenues for these two 
drugs in G7 members remain below mid-range revenue 
targets, except Italy (both drugs) and the US (ceftazi
dime/avibactam only). No countries other than Italy 
achieved the high-range targets for either drug 
(Supplement, Figure S2b).

Table 3 shows the maximum top-up payments 
required in each G7 member if a mid-range pull 
incentive had started at the year of first approval for 
each drug. Although cumulative mid-range targets have 
not been met for either drug, for ceftazidime- 
avibactam, top-up payments would have decreased 
over time and would not be paid at all for some years in 
some countries. For cefiderocol, top-up payments 
would also have decreased over time, but Italy would 
have paused top-up payments, in 2022. Under the UK 
subscription program, the UK met its annual mid- 
range target for ceftazidime-avibactam and cefiderocol 
in 2022 and 2023 respectively. Note that the maximum 
values are required only if companies bringing new 
antibacterials to the market choose to register and make 
them practically available across all of the G7+EU27. No 
pull incentive should be paid by a government for any 
portion of the 10-year period during which the anti
bacterial was not accessible in that territory.

While meeting estimated revenue targets would be 
economically significant for the sponsor of a new anti
biotic, in the context of the entire market for pharma
ceuticals, such revenue would not be blockbuster levels. 
Fig. 3 shows global revenue for all patent-protected 
pharmaceutical products between March 2023 and 
March 2024. An antibiotic receiving global revenues 
equal to the mid-range targeted value of $363 million 
per year would be the 230th best-selling on-patent 
pharmaceutical globally in 2024.
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Discussion
We evaluate the extent to which the G7+EU27 countries 
generated annual revenues around new antibiotics suf
ficient to provide a sustainable global market for new 
antibacterial innovation. Current revenue data from the 
two best-selling recently-introduced antibiotics (cefider
ocol and ceftazidime-avibactam, as proxies for future 
antibacterials) show shortfalls in many countries for the 
mid-range target and all countries for the high-end 
target. The UK met the goal due to its subscription- 
based pull incentive, which guarantees revenues inde
pendent of sales volumes. In Italy, increased product use 
may be driven by local resistance patterns and revenues 
are likely to increase under newly implemented reim
bursement policies. By contrast, other G7 and the rest of 
the EU27 countries do not achieve targets in most sce
narios evaluated, a gap that could be remedied by a 
combination of tailored national and regional push and 
pull incentives. Recent reimbursement reforms in 
France and Germany may have increased revenues for 
covered antibiotics, but these reforms have not yet been 
sufficient to close the gaps. The pull incentive pilot in 
Japan is too new and very modest in size compared to 
the targets for Japan’s market.

Achieving mid-range targets does not require addi
tional expenditures of $363 million per drug per year, 
since existing revenues reduce the top-up (or revenue 
guarantee) needed (see Table 3). For example, if a 

Gross 
Domestic 
Product 
(USD $T)

% of 
G7+EU

G7+EU27 fair share 
estimate pre-inflation 
(USD $M)

G7+EU27 fair share 
estimate post-inflation 
adjustment (USD $M)

Low-end Mid-range High-end

United 
States

27.3 40.6% 126 105 147 228

EU27 27.2 40.4% 125 104 147 227
Germany 5.9 8.7% 27 22 32 49
France 4.2 6.2% 19 16 23 35
Italy 3.5 5.1% 16 13 19 29
Japan 6.3 9.3% 29 24 34 52
United 
Kingdom

4.0 6.0% 19 15 22 34

Canada 2.5 3.7% 11 9 13 21
G7 + EU 27 67.3 100% 310 258 363 562

Note: italicized Member States of the EU27 are not double counted.

Table 1: Fair share revenue targets for antibacterial innovation, G7+EU27 (2024 USD).

Fig. 1: Cumulative global revenues of recent antibiotics compared with cumulative mid-range revenue targets, by years on market 
(Revenue: 2024 USD/Targets: Nominal USD). Source: IQVIA MIDAS, Full year (FY) 2013–2024 revenue data reported on a constant U.S. 
dollar basis (LCUS), which removes the impact of currency exchange rates. For low-range and high-range pull incentive targets, see the 
Supplement.
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revenue guarantee pull incentive for ceftazidime- 
avibactam had been implemented in 2015, Italy would 
have needed to pay a top-up of $14 million in each of 
the first three years and $2 million in year four. 
Beginning in year 5, no top-up would have been 
required from Italy as revenues thereafter exceeded the 
target. In France, revenues after the third year of 
ceftazidime-avibactam being on the market would also 
have reduced the top-up needed, with the top-up 
temporarily paused in 2021. In the UK, no top-ups 

were required for ceftazidime-avibactam from the year 
delinked pull incentives were initiated, and for cefi
derocol, no top-ups were required from the year after. 
In the US, top-ups for ceftazidime-avibactam would 
have paused in 2019, resumed in 2020, and paused 
again thereafter. While cefiderocol has been on the 
market for five fewer years, similar trends are seen, 
with ordinary revenues expected to cover a growing 
proportion of the annual revenue guarantee over time. 
For the EU27 collectively, top-ups would have declined 

Fig. 2: Cumulative revenue gap (or surplus) for cefiderocol and ceftazidime-avibactam, by country, mid-range pull incentive estimates, 
G7+EU27 (Revenue: 2024 USD/Targets: Nominal USD). Source: IQVIA MIDAS, annual revenue data reported on a constant U.S. dollar basis 
(LCUS), which removes the impact of currency exchange rates. Note: EU27 includes data for France, Germany, and Italy. For low-range and 
high-range pull incentive targets, see the Supplement.

Drug 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Ceftazidime-avibactam $20 $31 $63 $126 $169 $169 $315 $299 $329 $336

Cefiderocol $0 $0 $0 $0 $0 $9 $71 $137 $184 $219

Source: IQVIA MIDAS, annual and monthly revenue data reported on a constant U.S. dollar basis (LCUS), which removes the impact of currency exchange rates. 

Table 2: Annual revenues for cefiderocol and ceftazidime-avibactam, G7+EU27 (nominal USD $M).
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2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Canada
Ceftazidime-avibactam $10 $10 $10 $10 $10 $10 $10 $10 $10 $10
Cefiderocol $12 $12 $12 $12 $12

France
Ceftazidime-avibactam $18 $18 $12 $4 $3 $5 $5 $6 $7
Cefiderocol $20 $17 $16 $15 $12

Germany
Ceftazidime-avibactam $25 $25 $19 $21 $19 $18 $14 $15 $16 $16
Cefiderocol $27 $22 $20 $21 $19

Italy
Ceftazidime-avibactam $14 $14 $14 $2
Cefiderocol $16 $6

Japan
Ceftazidime-avibactam $26 $26 $26 $26 $26 $26 $26 $26 $26 $26
Cefiderocol $29 $29 $29 $29 $28

UK
Ceftazidime-avibactam $17 $17 $15 $15 $13 $13 $12
Cefiderocol $19 $17 $2

US
Ceftazidime-avibactam $90 $75 $54 $9 $16
Cefiderocol $118 $70 $62 $34 $4

EU27
Ceftazidime-avibactam $114 $114 $102 $71 $45 $22
Cefiderocol $128 $108 $77 $63 $40

Note: EU27 includes data for France, Germany, and Italy. Blank values after 2015 for ceftazidime-avibactam or 2020 for cefiderocol indicate that revenues in that country 
for that year were higher than what would be paid for an annual mid-range pull incentive. For low-range and high-range pull incentive targets, see the Supplement.

Table 3: Maximum top-up payments required for ceftazidime-avibactam and cefiderocol if mid-range pull incentive had been initiated in year of first 
approval, by country (Million 2024 USD).

Fig. 3: An antibacterial with global revenues equal to the mid-range pull incentive target would rank #230 in global revenues in 2024. 
Note: Figure shows up to Rank 300. Source: IQVIA MIDAS, annual revenue data reported on a constant U.S. dollar basis (LCUS), which 
removes the impact of currency exchange rates. For low-range and high-range pull incentive targets, see the Supplement.
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substantially over time and would have paused starting 
in 2021 for ceftazidime/avibactam. If the sponsoring 
company failed to register or make the antibacterial 
available in any particular country, then the top-up 
payment in that year would be zero, as access should 
be a condition of the payment. Thus, Table 3 represents 
maximum values, assuming sponsors change past 
practice and register widely and promptly.

Revenue guarantees would therefore most help 
support new antibiotics in the early years following 
market introduction. While the top-up cost to govern
ments will be lower than the revenue targets, for the 
small biotech companies responsible for most antibac
terial innovation, this top-up is important as it sets a 
delinked floor for revenues, enabling investment to 
bring qualifying drugs to market and support 
commercialization and access in the years after launch. 
Companies incur significant expenses to launch drugs 
in new countries; predictable revenue guarantees can 
support timely registration and access. Revenue gua
rantees are also delinked from sales volumes, in that 
the company is guaranteed revenues even if sales vol
umes are low. Fully delinked pull incentives, as in the 
UK, that are paid independent of sales volumes may 
support stewardship by removing financial incentives 
for manufacturers to overpromote the drug.

A key strength of a fair share model lies in its 
alignment with health security. By apportioning costs 
across the G7+EU27, the framework ensures that all 
benefit without any single nation bearing dispropor
tionate financial responsibility. Antimicrobial resis
tance problems in each country are deeply 
interconnected and resistant pathogens can cross bor
ders easily34,35; thus, addressing antimicrobial resistance 
requires a collective commitment.36 A coordinated 
response is not merely an act of solidarity, but a prag
matic necessity to protect health systems. For 
high-income countries, investing in a fair share model 
mitigates long-term risks: unchecked antimicrobial 
resistance could destabilize health systems, trade, and 
security, leading to far costlier crises.

Another key aspect is the interplay between push 
and pull incentives, which complement each other to 
support a cohesive antimicrobial resistance research 
and development pipeline. Push incentives de-risk pre- 
clinical and early clinical research and development. 
Reasonable pull incentives for meaningful innovation 
provide market stability and ensure a return on in
vestment that attracts pharmaceutical companies, 
lowering the overall risk of the antimicrobials market, 
which may encourage investors to fund or acquire 
small- and moderate-sized entities in late clinical 
development. Improved coordination between push 
and pull incentives bridges the gap between discovery 
and market readiness, maximizing the impact of both 
incentive types. Since promising projects are vulnerable 
as they transition from discovery to market, recent 

analyses have called for increases in push incentives to 
set the table for success with pull incentives.13,14

While this study provides a framework for under
standing fair share contributions for pull incentives, 
several limitations must be acknowledged. First, the 
model upon which the fair share estimates are built 
assume that 50% of pre-clinical costs are met through 
push incentives. Push incentives have been substan
tially underfunded, which weakens this assumption, 
and their future is even more in doubt with massive 
cuts to publicly funded scientific investment 
announced in the US in 2025.2–11,29 Push and pull in
centives can to some degree substitute for each other. 
For example, if proposals for European milestone 
prizes are adopted,14 these additional push incentives 
could reduce the amount of pull incentives required. 
Second, the study focuses on two antibacterials with 
relatively higher revenues as case studies, which limits 
the generalizability of the findings across other anti
biotics. We did not consider whether these antibiotics 
provide additional clinical value or the benefits of any 
of the other J01 products evaluated in the study, but 
pull incentives should be reserved for antibiotics that 
provide meaningful patient and population health 
benefits, as well as economic benefits such as 
improved productivity. To the best of our knowledge, 
neither drug received late-stage government-funded 
push incentives for preclinical or clinical development. 
Third, the targets presented are for the average drug 
receiving a pull incentive. As noted previously,29 tar
gets should be higher for drugs with substantial clin
ical benefits over existing options and lower for other 
drugs that do not offer these advantages. National 
targets are a floor, not a cap, and for that reason, drugs 
that sell well due to local resistance patterns should 
retain these revenues. Fourth, the fair share model 
also assumes that public financial support for clinical 
trials (e.g., subsidies from G7+EU27 governments) 
will offset national contributions to pull incentives, 
avoiding duplication of public investment.29 For 
example, if the US provided $100 million in clinical 
trial funding for a drug, its 10-year pull incentive 
obligation would decrease by $10 million per year for 
that drug. Fifth, this analysis relies on revenue and 
pricing data from the IQVIA MIDAS database, which, 
while comprehensive, may not fully capture variations 
in market conditions or pricing strategies across 
countries. Sixth, additional funds will be needed to 
support global access to any drug receiving a pull 
incentive, in order to address the regions with highest 
mortality. Finally, while the G7+EU27 represents a 
sizeable portion of global economic capacity, contri
butions from other high-income and middle-income 
nations could further enhance the sustainability and 
scalability of pull incentives, including market access 
to ensure that antibacterials are available broadly, not 
just in high-income countries.
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The only country to make a substantial delinked pull 
incentive payment during our study period was the UK, 
and that payment helped meet the country’s fair share 
targets. The UK program demonstrated that fair share 
targets are achievable through proactive policy measures. 
For Italy, local epidemiology may have driven revenues, 
and the newly announced pull incentive could help Italy 
continue to meet fair share targets. The Japanese pull 
incentive did not make any payments during the time 
frame of this study and in any case is much smaller than 
Japan’s annual fair share. The German and French 
reimbursement reforms may have increased revenues, 
but substantial revenue gaps remain. Certain proposed 
pull incentives in the European Union (e.g., the HERA 
revenue guarantee) could help close the gaps, if enacted. 
To the extent gaps remain, the G7+EU27 should 
consider adopting pull incentives to close the funding 
gap. With decisive action, these countries can restore the 
antibacterial pipeline.
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