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L.

INTRODUCTION

1. Why do off-patent medicines matter?

In disease areas with the highest public health impact, off-patent! medicines are typically the
first treatment option. As a result, the effectiveness of public health initiatives in enhancing
population health relies heavily on ensuring access to and proper use of these lower-cost

medicines|[1].

Antibiotics, selected as a case-study, are the cornerstone of modern medicine, essential for
treating bacterial infections and preventing complications in various medical procedures,
highlighting a problem faced by several other off-patent medicines. However, Europe has been
grappling with recurring shortages of vital medicines, such as off-patent antibiotics,

jeopardizing patient care and public health.

“Antibiotic resistance is one of the most urgent threats to public health. The
development of antibiotic resistance can be reduced by the use of narrow-spectrum
antibiotics that target specific bacteria, meaning that fewer non-harmful bacteria are

killed and other harmful bacteria are not exposed to selection pressure.”]2]

In 2019, European Union (EU) countries reported over 1,300 cases of antibiotic shortages.
These shortages can drive increased reliance on broad-spectrum antibiotics, potentially
leading to long-term consequences. When first-choice antibiotics are not available, and
patients are instead provided with a suboptimal antibiotic with a different therapeutic
spectrum, this can lead to poorer patient outcomes and an increased risk of adverse effects. It
can also contribute to a rise in antimicrobial resistance (AMR), particularly if the alternative has

a broader spectrum, and increased healthcare costs|3,4].

Price pressures on off-patent medicines force manufacturers to prioritize efficient
production to remain viable. This continued pressure contributes to market consolidation and
reduced medicine availability, creating a vicious cycle. While price pressures have allowed

health systems to reduce their expenditure on pharmaceutical products, it has resulted in less

! Off-patent medicines correspond to the mature medicines, branded, generic and biosimilar ones. They are
medicines which launch happened several years ago (at least 10 years ago). In this report we will also use the term
essential medicines due to the importance of off-patent antibiotics for populations and public health.



diversified and consequently more fragile supply chains, that are lean to the point of

vulnerability.

Amoxicillin is an example, where availability has fluctuated, and shortages occurred frequently
in recent years, due to price pressures and, consequently, concentration of manufacturers of
active substance worldwide[4]. Some Furopean Governments, worried about antibiotic
shortages have tried to find ways to incentivize greater production in Europe such as the case
of the manufacturing site in Kundl, Austria, with the aim to strengthen the long-term future of

integrated antibiotics manufacturing in Europel5,6].

Shortages can have multiple causes, such as: (a) supply chain vulnerabilities, mostly due to a
small number of suppliers, geopolitical and trade risks; (b) regulatory and manufacturing
limitations, due to regulatory barriers to market re-entry and reliance of few manufacturers of
API; and (c) market concentration due to financial pressure, low prices, low volume and low

profitability[4].

Most medicines that are permanently withdrawn from a particular market are products with
low or negative margins, for which the Market Authorization Holder (MAH) faces an unviable
situation as the revenue on the product doesn’t support the costs of maintaining the product
on the market. This might happen because market conditions no longer enable a sufficient

profit margin on the product[4].

2. Overview of European Pricing Policies

External and Internal Reference Pricing (ERP and IRP) are widely used pharmaceutical
pricing policies that significantly influence access to off-patent medicines, including
antibiotics, but they also contribute to shortages and access problems in several countries. ERP
often leads to price convergence at the lowest price among reference countries, which can
drive prices down, through regular revisions. This can cause companies to withdraw products
from markets where prices are too low, reducing availability and causing shortages. Also, ERP
depends on transparent, comparable price data, which is often lacking or inconsistent. This can

cause unpredictable price changes and complicate supply planning.

Internal reference pricing (IRP) is widely used in Europe to regulate the medicines market by

setting a financing threshold, usually applied for groups of interchangeable medicines. In most



countries, IRP targets mostly reimbursable medicines totally or partially funded by national
health systems or insurers. IRP works to group medicines with similar therapeutic effects or
active ingredients and sets a maximum price based on either average or lowest-cost product
within the group, often leading to very low prices, squeezing manufacturer margins and
reducing incentives to supply or produce off-patent medicines. Also, tendering and rebate
contracts can lead to a concentrated supply among few low-price suppliers, increasing

vulnerability to supply disruptions|7].

Payback/clawback mechanisms applied to off-patent medicines, designed to have an extra-
economic government funding or to control pharmaceutical spending, can inadvertently cause
shortages and access problems for off-patent medicines by reducing manufacturers' incentives
to supply these products. This issue is particularly prominent in the European Union, where
diverse national pricing and reimbursement policies, combined with payback/clawback
mechanisms, exacerbate the problem. The European Parliamentary Research Service (EPRS)
highlights that many EU countries impose pricing and reimbursement controls, including
payback schemes, which contribute to shortages and access problems[8]. When manufacturers
face mandatory paybacks or rebates, especially on off-patent low-margin medicines, they may
find continued production financially unattractive, or ultimately, unviable. This can lead to
withdrawal or reduced supply of these medicines, causing shortages. Off-patent medicines
generate lower profits than new originator medicines. Payback demands reduce profitability
further, prompting companies to stop marketing these medicines in certain countries. Overall,
payback mechanisms are part of broader cost-containment efforts that include price controls

and reimbursement restrictions, which can reduce market attractiveness and availability[7].

The Union list of critical medicines highlights those whose shortage would cause serious
harm. Many of these are off-patent medicines with low profit margins, vulnerable to supply
interruptions driven by economic factors and cost containment policies [9]. Antibiotics (e.g.,
Amoxicillin) are among the medicine groups that are most affected by these cost containment
policies[10], often resulting in shortages, such as the one that began in October 2022 due to
increased respiratory infections driving demand and manufacturing capacity issues. Economic
pressures including payback mechanisms reduce incentives for manufacturers to maintain
production of low-margin antibiotics, contributing to supply gaps. Some intermittent supply

problems persist across EU countries despite easing in others. Policy responses focus on



improving cooperation, transparency, and supply chain resilience, alongside efforts to balance

cost containment with sustainable medicine availability.

Tendering mechanisms are procurement processes where public buyers (e.g., hospitals, health
systems) invite suppliers to bid for contracts to supply medicines, often awarding contracts
based primarily on the lowest price. While intended to reduce costs, these mechanisms can
cause market concentration by favouring a single or very few low-cost suppliers. This reduces
supplier diversity and resilience, increasing the risk of supply disruptions or shortages if a
winning supplier faces production issues. Tendering also creates price pressure that may push
manufacturers to exit or limit investment in manufacturing, leading to production delays. Lack
of multi-winner tenders or flexible procurement rules further exacerbate vulnerability to

shortages|7].

3. Other policies and factors affecting the prices

In addition to price policies, environmental, social, governance compliance and logistical

aspects have impact on the prices.

Transport and Supply Chain

Rising energy, materials and freight prices, logistics disruptions, and trade tensions
contribute to higher input costs, particularly for low-margin off-patent medicines—the

industry can rarely pass these costs on[11].

Environmental regulations such as Extended Producer Responsibility require additional
investments, for instance, on advanced wastewater treatment to remove pharmaceutical
residues. A Swedish case study estimated these costs can add 0,5% to 4,5% to pharmaceutical
budgets. When borne entirely by MAHs, up to 24% of product lines could fall below break-even
pricing thresholds, which will critically affect off-patent medicines, which already have very

low margins[12].
Environmental Compliance

New EU environmental regulations (e.g. Registration, FEvaluation, Authorization and
Restriction of Chemicals - REACH chemicals law, carbon emission pricing, expanded

restricted substances lists) cost chemical firms, which supply the pharma industry, an estimated



€20 billion annually. These firms spend up to 10% of capital budgets on compliance.
Pharmaceutical manufacturers face these indirect cost and other direct costs (eg, UWWRD,
CSRD), escalating production costs. These costs disproportionately load onto low-margin off-

patent products|[13].

While green chemistry and sustainability initiatives can reduce waste and long-run costs, the
upfront investment burden is significant—especially for low-margin off-patent medicines.
Realized savings are often delayed or marginal compared to the capital outlay. Still, some firms

view them as necessary for compliance and reputational reasons[14].

Regulatory Compliance

Regulatory compliance spans GMP, GCP, PV, audits, traceability, and documentation across
clinical, manufacturing, logistics, and I'T—adding overhead and indirect cost. E.g., Pfizer’s
latest impact report highlights intensive global audits across the product lifecycle[15].
Medicines in FEurope face increasing regulatory complexity for labelling, batch release,
pharmacovigilance, and environmental regulation, adding both cost and timeline burdens that

disproportionately affect narrow margin off-patent products|16].
Implication for off-patent medicines

According to the Critical Medicines Alliance strategic report, the full cost of producing
medicines in Europe can be 2,5-5 times higher than in India or China; margins are eroded
heavily by supply-chain and regulatory burdens. Off-patent products are typically low-volume
and face downward reimbursement pressure (ERP/IRP) in Europe, making it difficult to

absorb rising upstream costs[16].

4. Objectives and research questions

This study aims to examine the economic and policy factors affecting the viability and
availability of off-patent medicines in Europe, mainly price-related, with the objective of
identifying vulnerabilities and proposing actionable policy solutions. We chose to focus on
antibiotic pricing, as a therapeutic case-study representing off-patent medicines, due to their
critical importance to public health. The study covers 16 European countries (table 1) and is
based on a mix of literature review (scientific and grey) and a quantitative analysis for off-

patent antibiotics. Most antibiotics are off-patent medicines, and issues related to access and
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availability are widespread across this therapeutic class. To ensure clarity and enable

meaningful analysis, specific baskets of off-patent antibiotics were selected for in-depth

examination.

Table 1: Scope of countries included in the study

Austria Belgium Croatia Estonia
Hungary Ireland [taly Norway
Spain Sweden Switzerland UK

The main question we will answer with the study is:

Finland Germany

Poland Portugal

What is the evolution of off-patent antibiotic prices and its relationship with the evolution of

costs and economic indicators? Which policy solutions can be proposed to enhance access?

From this question we have derived four other questions that we explore in the study:

1 What are the specific vulnerabilities and challenges faced by off-patent medicines,

particularized in the baskets of antibiotics in Europe?

1 How do changes in their prices compare with changes in inflation and COGs?

1 Apart from direct COGs, which other costs are impacting the cost of medicines and

contributing to price pressures?

1 Which price policies have been implemented by European countries?

1 What policy solutions can be proposed to enhance access to off-patent critical

medicines, namely antibiotics, at the national level across Europe?

The table below clarifies the focus to be followed for each research question.
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Table 2: Conceptual focus for each research question

Research question

What are the specific vulnerabilities and
challenges faced by off-patent medicines in

Europe?

How do changes in antibiotic prices compare with

changes in inflation and COGs?

Apart from direct COG, which other costs are
impacting the cost of medicines and contributing

to price pressures?

Which price policies have been implemented by

European countries?

What policy solutions can be proposed to enhance
access to mature critical medicines at the national

level across Europe?

Conceptual focus

Analyse pricing mechanisms and their impacts.
For off-patent antibiotics, analyse price evolution,
market exit trends, structural fragility of supply

chains, and shortages.

Analyse price trends relative to inflation and

COGs for a basket for the countries in scope.

Analyse transportation costs, regulatory burden,

quality compliance, ESG pressures.

Analyse study cases on pricing policies,

procurement, and other approaches followed by
selected countries, and measures undertaken to
overcome problems, and

namely shortages

withdrawals of needed off-patent medicines.

Draft proposals for national or EU level policies

that can promote access, resilience, and

availability of critical off-patent medicines, with a

focus on antibiotics.

11



IL.

METHODOLOGY

Off-patent medicines refer to mature medicines, branded, generic or biosimilar, whose period
of exclusivity under intellectual property rights has expired, meaning that their patent and
regulatory data protection no longer prevents competitors from marketing similar versions of
it (even improved with new strengths or new pharmaceutical forms or fixed dose
combinations). Usually, they are medicines originators launched several years ago (at least 10

years ago).
The image below depicts the conceptual framework for our analysis:

Fig. I: Conceptual Framework

Pricing & Access Policies Price Trends

Antibiotic market sustainability

I

e Jencalirpa / _ 2 o - - .
Cost Pressures Macro indicators evolution

We have defined the following information and variables in relation to the key concepts that

we will explore.

Table 3: Key concepts and variables
Concept Information / Variables
Price trends 1 Molecule (INN) and general ex-factory retail price
trends
Pricing and access policies 1  External and Internal Reference Pricing
1 Payback/ clawback and extraordinary
contributions

12



Concept Information / Variables
i Mandatory discounts
] Rebates
1  Price freezes and price cuts
i Tender mechanisms

1  Pharmaceutical budget

Macro indicators evolution Evolution of:

1 Harmonised Index of Consumer Prices (HICP) All

Items
1 HICP Food and non-alcoholic beverages
M Industrial Labor Cost Index
1 Industrial Producer Price Index
1 Other COGs costs, such as electricity, gas,

aluminium and package materials

Cost pressures Cost pressures such as transport costs, environmental and

ESG compliance costs and regulatory compliance burden

A mixed methods approach was used:

1 A quantitative method to explore antibiotic price trends for the period 2020 to 2024
for a basket of the top 10 antibiotics (chosen by sales value in 2024)? for each country,

costs and economic indicators exploring the relationships between them.

1 A qualitative method with a scoping review of literature on policies and issues related
to pricing mechanisms and shortages and interviews with local professionals for four

selected countries (Italy, Portugal, Sweden and United Kingdom).

2 IQVIA Midas Data, Ex-Factory Price in EUR (LEU MNF) & Counting Units, F'Y 2020-2024, extracted on 31** May
20235. Counting units is the smallest unit of measure defined by IQVIA for a product form. It represents the number of
individual tablets, millilitres of liquid, grams of ointment, and so on for each product purchased. Similar product or pack
dosage forms can be compared, and the effect of different pack sizes eliminated

13



Based on the defined methodology, we prepared the following analysis with the aim of

answering our research questions:

1 'Trend comparisons: evolution of the price of antibiotics vs. inflation and cost indices,

highlighting major issues and gaps.

1 Description of policy mechanisms in place, withdrawals and potential resulting

vulnerabilities.
1 Deep dives into selected country cases or specific antibiotics pricing trends.
1 Draft policy recommendations for improving the availability of off-patent medicines.

In Annex 1, the methodology is further described and detailed, including metadata on the

indicators used.
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I11.

MAIN FINDINGS

1. Price evolution for off-patent antibiotics and their availability

We have analysed the price evolution of a basket composed of the top 10 antibiotic INNs for
each country, selected based on the ex-factory retail revenue as of 2024. Thirty INNs were

considered in total®.

Our analysis shows that for the top 10 most used INNs in these 16 countries, prices in 2024

are lower than they were in 2020.
Figure I: Price index for the top 10 INN in each country
105,0
100,0
100,0

95,0

90,0

85,0

80,0

75,0
HNHA HTHM HTHH HTHO HAHM HOAHP

Source: IQVIA Midas Data, Ex-Factory Price in EUR (LEU MNF) & Counting Units, FY 2020-2024,
extracted on 31 May 20235. 2020 index=100. New Angle analysis.

On average, prices decreased by 15% from 2020 to 2022, followed by a 4,6% increase from
2022 to 2024 as certain measures began to be implemented in some countries. Overall, the net

decline in prices was 10,4%. Extremely low prices have raised concerns about the viability and

3 Amoxicillin, Amoxicillin Clavulanic Acid, Azithromycin, Aztreonam, Cefaclor, Cefadroxil, Cefalexin, Cefditoren
Pivoxil, Cefixime, Cefpodoxime Proxetil, Cefprozil, Ceftriaxone, Cefuroxime Axetil, Ciprofloxacin, Clarithromyecin,
Clindamycin, Colistin, Dicloxacillin, Doxycycline, Erythromycin, Flucloxacillin, Levofloxacin, Lymecycline,
Moxifloxacin, Penicillin V, Pivmecillinam, Sulfamethoxazole Trimethoprim, Sultamicillin, Tobramycin,
Trimethoprim.



availability of certain molecules. Amoxicillin, Amoxicillin with Clavulanic Acid, and

Azithromycin, together accounted for 52% of total sales revenue in 2024—experienced price

drops of 18,9%, 5,9%,

and 7,9%,

respectively. Dicloxacillin, Trimethoprim (only

commercialized in Norway), and the combination of Sulfamethoxazole and Trimethoprim (only

commercialized in Poland, saw the largest price increases, but represented only 0,3% of total

sales revenue. Overall, price increases were observed in medicines accounting for 19,6% of

total sales revenue, while price decreases affected medicines representing 80,4% of total sales

revenue.

Table 4: Price index evolution for the top 10 INNs (All countries), 2020-2024

INDEX
INN 2020 2021 2022 2023 2024 TREND

DICLOXACILLIN 100,00 11054 112,79 126,89 - —
TRIMETHOPRIM 10000 10266 111,92 129,72| 14914 ., . ——
SULFAMETHOXAZOLEITRIMETHOI 100,00 8123 8363 11620, 14133 . __——
ERYTHROMYCIN 10000 11001 100,10 10525 11838 ,_ —— . —
CEFACLOR 100,00 111,41 9405 8889 11583 — —~—0V _—
PIVMECILLINAM 10000 9996 9380 99,13 11384 .~ . . —
CEFUROXIME AXETIL 10000 114,75 9730 8535 10952 ~ 0 _—"
CLARITHROMYCIN 10000 9336 87,14 107,01 10219 *—0n  _—
CLINDAMYCIN 100,00 9807 102,13 10512 102,18 . __—— =
CEFDITOREN PIVOXIL 100,00 100,47 99,85 10033 10165 , ——0'
CEFPROZIL 10000 9161 9872 9393 101,53 “~ ——0u—
CEFPODOXIME PROXETIL 10000 8650 8950 7555 99,83 T T————u  _—
CIPROFLOXACIN 100,00 9868 9895 100,63 9935 —0  —
PENICILLIN V 100,00 9492 6851 92,48 9897 T~ _—
LEVOFLOXACIN 100,00 96,83 99,08 10139 9843 —0  _——
SULTAMICILLIN 10000 96,77 8814 8894 9828 ~ ~—0u _—
TOBRAMYCIN 100,00 9541 91,18 9863 9771 0 _—
AZTREONAM 100,00 99,89 100,03 99,09 9716
MOXIFLOXACIN 10000 9682 958 9580 9555 T

AMOXICILLINICLAVULANICACID 100,00 97,48 90,46 9054 9411 ~ “~0_ -
CEFTRIAXONE 100,00 100,76 99,70 96,06 93,52 = T
CEFADROXIL 10000 71,77 6373 5053 9339 T oT—~—u. = _—"
COLISTIN 100,00 100,62 10692 99,19 9238 ———— 0
AZITHROMYCIN 10000 9334 9377 9203 9211 T—0( .
CEFALEXIN 100,00 9493 79,60 91,26 9066 = 0 ——
FLUCLOXACILLIN 10000 8897 77,74 9235 8598 T T——u _——
DOXYCYCLINE 10000 8608 7042 73,10, 8595 T ———0  __—
CEFIXIME 10000 9057 8608 77,8) 8558 T ——u__ .
AMOXICILLIN 100,00 90,60 8254 s4s3fiElll T——, .
LYMECYCLINE 100,00 111,31 8945 8415 NUess —  T—~—mn0

Source: IQVIA Midas Data, Ex-Factory Price in EUR (LEU MNF) & Counting Units, FY 2020-2024, extracted on 31*
May 2025. Baseline 2020 = 100. New Angle analysis.
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In general, most countries had price decreases to their top 10 INNs in the period from 2020
to 2024. Although some countries had price increases over the period, notably Norway,
Sweden and Finland, most of them had price decreases, the highest being in Switzerland and
Italy, with -26,5% and -21,6% respectively. A few countries had price increases from 2023, as

countries started to implement some initiatives to minimize the unstainable prices.

The graph below shows the countries for which prices have increased and those for which
prices have decreased in the period from 2020 to 2024. All countries below the 45° line, have
had price decreases for their top 10 INN during the period. Switzerland is an outlier as prices
have dropped 26,5% in the period (not shown in the graph due to scale), the highest change in

the countries analysed.

Figure 2: Price changes per country, 2020-2024
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Source: IQVIA Midas Data, Ex-Factory Price in EUR (LEU MNF) & Counting Units, FY 2020-2024. Price
per counting unit. New Angle analysis.

17



In the last four years, several products have been withdrawn from the market, including

molecules that belong to Union list of critical medicines list[9]. In some countries for some

molecules, the number of suppliers and products in the market is very low, creating a greater

risk of shortages and access to medicines. In total, 240 products for the top 10 INN in the 16

countries were withdrawn from the market. Only 7 INNs out of 20 didn’t have any product

withdrawal in the period, highlighting the potential vulnerabilities in the market.

Table 5: Medicines withdrawals from 2020-2024

INN # OF PRODUCT %
PRODUCTS WITHDRAWALS = WITHDRAWALS

AMOXICILLIN 125 27 21,6%
AMOXICILLIN&CLAVUL 185 46 24,9%
ANIC ACID

AZITHROMYCIN 182 31 17,0%
AZTREONAM 2 0 0,0%
CEFACLOR 8 0 0,0%
CEFADROXIL 1 0 0,0%
CEFALEXIN 19 4 21,1%
CEFDITOREN PIVOXIL 4 0 0,0%
CEFIXIME 19 3 15,8%
CEFPODOXIME 20 1 5,0%
PROXETIL

CEFPROZIL 1 0 0,0%
CEFTRIAXONE 42 6 14,3%
CEFUROXIME AXETIL 60 16 26,7%
CIPROFLOXACIN 137 24 17,5%

# OF
SHORTAGES

29

60

W
o

6

o

6

16

CRITICAL
MEDICINE

YES

YES

YES

YES

YES
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INN # OF PRODUCT % # OF CRITICAL
PRODUCTS WITHDRAWALS WITHDRAWALS SHORTAGES MEDICINE

CLARITHROMYCIN 124 28 22,6% 48 YES
CLINDAMYCIN 53 4 7,5% 11 YES
COLISTIN 22 0 0,0% 1
DICLOXACILLIN 4 2 50,0%

DOXYCYCLINE 39 7 17,9% 21 YES
ERYTHROMYCIN 14 4 28,6% YES
FLUCLOXACILLIN 23 6 26,1% 7 YES
LEVOFLOXACIN 90 11 12,2% 27 YES
LYMECYCLINE 14 1 7,1% 3
MOXIFLOXACIN S 1 20,0% 19

PENICILLIN V 35 4 11,4% 14 YES
PIVMECILLINAM 12 2 16,7%

SULFAMETHOXAZOLE 14 7 50,0% S
&TRIMETHOPRIM

SULTAMICILLIN 10 2 20,0%

TOBRAMYCIN 23 3 13,0% 16 YES
TRIMETHOPRIM 2 0 0,0% YES
TOTAL 1.289 240 18,6% 385

Source: IQVIA Midas Data, Ex-Factory Price in EUR (LEU MNF) & Counting Units, FY 2020-2024, extracted on 31*
May 2025. Shortages were obtained from the national medicines’ agencies in each country during the period from 23
June to 7™ July and they reflect shortages at a point in time. Information not available for Estonia. New Angle analysis.
A significant proportion of INNs (~77%) had shortages reported between 23 June and 7 July

202S. Shortages were usually higher for molecules with withdrawals. About 74% of the

shortages are in INNs that had more than 15% of their products withdrawn from the market.
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That is the case for Amoxicillin, Amoxicillin and Clavulanic Acid, Azithromycin, Ciprofloxacin

and Clarithromycin, which each had more than 25 shortages on those days.

The following graph highlights the trend between higher withdrawals and higher shortages (for

all shortages that represent more than 2% of the shortages).
Figure 3: Shortages vs withdrawals

18,0%
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Source: IQVIA Midas Data, Ex-Factory Price in EUR (LEU MNF) & Counting Units, FY 2020-2024, extracted on 31*
May 2025. Shortages were obtained from the national medicines’ agencies in each country during the period from 23
June to 7™ July and they reflect shortages at a point in time. Information not available for Estonia. New Angle analysis.

Shortages per country are highlighted in the table below.

Table 6: Medicines shortages per country, for INN included in the basket

Austria Belgium Croatia Finland Germany
15 14 12 19 15

Hungary Ireland ltaly Norway Poland
52 16 109 6 14

Portugal Spain Sweden Switzerland UK
40 17 31 24 0

Shortages were obtained from the national medicines’ agencies in each country during the period from 23" June to 7
July and they reflect shortages at a point in time. Information not available for Estonia. New Angle analysis.
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If all retail products commercialized in the 16 countries were considered, 683 products,
corresponding to 14%, have been withdrawn from the market from 2020 to 2024. Norway,
Poland and Ireland had the most withdrawals, 38%, 35% and 34% of total products,
respectively. The countries that withdrew the least products were from Spain and Switzerland

with 14% and 17% of total products, respectively.
Figure 4: Percentage of products withdrawn from countries from 2020 to 2024
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24%
38% 23%
oRTUG Sy
O W o N @
26% 34% 24%
STER SPAlY
2 17% * 14%

Source: IQVIA Midas Data, Ex-Factory Price in EUR (LEU MNF) & Counting Units, F'Y 2020-2024, extracted on 31*
May 2025. New Angle analysis.

With withdrawals and for certain INNs that have a higher concentration of suppliers, shortages
become a major problem. Even for INNs with many suppliers, such as Amoxycillin, shortages

have been an issue in many countries.

2. Compared analysis with COGs and economic indicators

While off-patent medicines prices have decreased from 2020 to 2024, most of the Cost of
Goods used in production and inflation have gone up substantially, generating a gap that
risks viability and availability. In several countries, policies have been drafted to solve some of
the problems that are surging due to low off-patent prices, as we will discuss further in this

study.

From 2020 to 2024 inflation grew by 30% and 23,4% for food and non-alcoholic beverages
and general inflation, respectively, while off-patent antibiotic prices for the top 10 INN,

decreased by 10,4%.
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Figure 5: INN average price index with HICP and HICP - Food and NAB indexes comparison

e INDEX TOP 10 INNS (ALL COUNTRIEE}=HICP-All - EU16 e===HICP-FOOD & NAB - EU16
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Source: (1) IQVIA Midas Data, Ex-Factory Price in EUR (LEU MNF) & Counting Units, FY 2020-2024, extracted on

315t May 2025. (2) Eurostat and Office for National Statistics (UK). 2020 index=100. New Angle Analysis.

COGs with impact on medicine production costs have also increased substantially to a level

that risks creating vulnerabilities in the supply chain, as companies find ways to optimize costs

to be able to maintain their products in the market.

As information about production costs is not available, we have used the production price

index for industry as a proxy, which increased 31,6% in the period. Labor costs, which are

significant production costs for medicines, increased 25,7%, while prices dropped 10,4%,

creating a significant pressure for off-patent antibiotics included in the basket.
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Figure 6: INN average price index with PPl industry and LCI industry indexes comparison

== |[NDEX TOP 10 INNsS (ALL COUNTRHK=&3=PPI-INDUSTRY - EU1€& LCI-INDUSTRY - EU14
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Source: (1) IQVIA Midas Data, Ex-Factory Price in EUR (LEU MNF) & Counting Units, FY 2020-2024, extracted on
315t May 2025. (2) Eurostat and Office for National Statistics from each country (for industry PPI). 2020 index=100.
Labor costs not available for Switzerland and Sweden. New Angle analysis.

Energy prices, electricity and gas, had huge increases during the period 2020 to 2024, mainly
gas in 2022, which increased by 173,2%. Although prices have since stabilized somewhat, the

increase in 2024 was still 88,4% and 62,3% for natural gas and electricity respectively.

Figure 7: INN average price index with Electricity and Natural Gas prices for non-household consumers

e [NDEX TOP 10 INNs (ALL COUNT [e=&= EU 13 NATURAL GAS PRICES -<Mi<&EU 14 ELECTRICITY PRICE-Nk
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Source: (1) IQVIA Midas Data, Ex-Factory Price in EUR (LEU MNF) & Counting Units, FY 2020-2024, extracted on
31t May 2025. (2) Eurostat. Natural gas prices for non-household consumers not available for Norway, Switzerland and
United Kingdom. Electricity prices for non-household consumers not available for Switzerland and United Kingdom.
2020 index=100. Analysis prepared by New Angle.
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The following graph highlights the increase in prices for aluminium production and for
corrugated paper and paperboard, which are also part of the costs to produce medicines. PPI
for aluminium reached 159,7 index value in 2022 falling to 140 in 2024, representing a 40%
increase from 2020. PPI for corrugated paper and paperboard, also increased by 24,7% by

2024.

Figure 8: INN average price index with PPl aluminium production and PPI of corrugated paper and
paperboard

@ [INDEX TOP 10 INNs (ALL COUNTRIES)
e PP|-ALUMINIUM PRODUCTION
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Source: (1) IQVIA Midas Data, Ex-Factory Price in EUR (LEU MNF) & Counting Units, FY 2020-2024, extracted on
315t May 20235. (2) Eurostat. PPI aluminium production and PPI-MNF of corrugated paper & paperboard & containers
of paper & paperboard are presented for EU 27. 2020 index=100. New Angle analysis.

The significant increase in input costs has pressured the margins of medicines, particularly of

off-patent medicines as they are already operating on the low margin side, to make them

affordable and competitive to treat many diseases.

In the following chapter we will highlight some of the problems and issues felt in some of the
countries, along with some interventions that have been tested or implemented with the aim

of improving off-patent medicines’ viability and availability.
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3. Main policies pressuring off-patent medicines prices

3.A. Budget Controls (Including Payback/clawback, rebates, price cuts, extraordinary
contributions)

Clawback (or payback or extraordinary contributions) policies require pharmaceutical
manufacturers, wholesalers, or pharmacies to refund a percentage of sales or revenues, when
public pharmaceutical spending exceeds predefined thresholds. While intended to contain
costs, these mechanisms often apply broadly across reimbursable medicines, including off-
patent medicines, such as antibiotics, which typically operate at very low margins. These
policies disproportionately impact low-volume, low-margin medicines—notably off-patent

medicines|[7].

Clawbacks compound the effects of reference pricing and mandatory price cuts, driving down
net revenues close to or below production cost — especially for injectable or small-volume
medicines. Clawbacks jeopardize supply continuity of mature medicines when applied

without product-specific exemptions|7|.
Price freezes

In pharmaceutical policy, a price freeze (also known as a price moratorium) refers to
regulatory restrictions that prevent manufacturers from raising the list or reimbursement
price of certain medicines for a defined period. The freeze maintains prices at historical levels,
often without periodic adjustment for inflation or cost increases — effectively locking them

in[17].

Off-patent antibiotics, as other off-patent medicines, are already subject to aggressive cost-
containment measures, and are often too low-priced to absorb inflation or manufacturing cost
increases under a price freeze. Since these products are not frequently adjusted upward in

price, profit margins shrink annually, discouraging manufacturers from maintaining supply.

Germany is one example who executed a price moratorium. Germany enforces a price freeze
on drugs launched before August 1, 2009 (“price moratorium”), extended through 2026 under
the GKVZ'inStG reform. Prices subject to the price moratorium may be adjusted once a year

according to the inflation rate[18].



Mandatory Price Cuts & Statutory Rebates

Some EU countries mandate automatic statutory price cuts for generics and originators upon
patent expiry or fixed intervals. One example is Spain who introduced extensive price
reductions to control pharmaceutical expenditure. By Royal DecreeZ.aw 4/2010 (March 2010),
originator (brand-name) products older than 10 years, with available generics, were subject
to a 7,5% mandatory price reduction on their industrial (ex-factory) price. If there was no
generic equivalent, but the product had been on market for 10 years with an available

equivalent in other EU countries, a 30% price cut applied|[19].

Germany levies a general rebate of 7-12% on manufacturer prices, plus additional 10% on
generics (2023-2024), effectively reducing net revenues substantially[20]. Portugal has
implemented the so-called “extraordinary contribution” between 2,5%-14,3% of the ex-
factory price, applied to all reimbursable medicines for out-patient or inpatient use[21].
Noteworthy to say that Portugal experienced off-patent medicines shortages due to
diminished financial incentives for the manufacturers, as smallAZolume, offpatent medicines—
already low-priced—see net revenues shrink further under enforced cuts and rebates, often
falling below production costs. Evidence from numerous Medicines for Europe and EC reviews
notes unsustainably thin margins drive manufacturers to exit markets or drop specific

antibiotic lines[7].

OHE, EU, and academic studies consistently link drug shortages—particularly off-patent
antibiotics, to cumulative pricing pressures from rebates, freezes, and blanket cuts. [n the past,
multiple EU countries report decreasing supplier diversity, with around one-third of generic
antibiotic molecules having disappeared in a 10-year period|[22]. Essential antibiotics
(paediatric forms, injectables) are frequently vulnerable, because their volume-based revenue

cannot withstand enforced rebates.

Some selected cases from Europe are presented below.
Portugal Case

Challenge

In response to a high budget deficit and to rising pharmaceutical expenditures, Portugal
adopted a series of cost-containment measures to ensure both fiscal sustainability and

continued access to essential medicines[23]. These efforts intensified during the Troika
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intervention period (2011-2014), which emphasized budgetary discipline within the healthcare
system. Two central components of this policy framework are: (1) an extraordinary
contribution for all medicines and (2) the payback mechanism applied to innovative medicines,
aimed at controlling pharmaceutical spending within annually negotiated limits between the

government and the pharmaceutical industry|21,24].

The extraordinary contribution for the pharmaceutical industry, established under the State
Budget Law for 2015 (Law n.° 82-B/2014, of 31 December), defines contribution rates
according to the classification of products. This contribution became mandatory for almost all
financed medicines and health products sold to the National Health System (SNS) in Portugal
and has been in place since then. The contribution is applied to the total sales volume for
reimbursed medicines and other medical products. Rates vary from 2,5% to 10,4% (or 14,3% if

sold to hospitals of SNS)[21].

While these policies help to control the National Health Service budget, it can also exert
downward pressure on net prices and margins for medicines, with a great impact on low
margin off-patent medicines. This, in turn, may disincentivize continued market supply or
investment in low-margin, essential medicines. To mitigate shortage risks, Infarmed
incorporates complementary measures such as mandatory safety stock requirements and real-
time supply monitoring to guard against shortages, which further erodes margins for off-patent
medicines[25,26]. In essence, given the narrow profit margins already present for off-patent
medicines, the application of the extraordinary contribution further reduces economic viability
for manufacturers and increases the risk that manufacturers will withdraw low-volume
medicines, jeopardizing their availability and continuity. Reduced incentives to maintain off-
patent antibiotic lines have the potential to lead to supply shortages, hindering patient access

to critical essential medicines.

Overall, Portugal’s extraordinary contribution policies reflect a broader strategy to balance
cost-containment with medicines stewardship and market sustainability. Although off-patent
medicines are not exempt from extraordinary contribution, severe shortages in some
medicines have led to indirect safeguards aimed at maintaining availability, such as close

monitoring of the market and stocks, as described in the following section.



Policy intervention

Portugal, to address and mitigate the risks of shortage of off-patent medicines, including

antibiotics, implemented some measures|25,26]:

! Maintain at least a two-month safety stock of essential medicines by Marketing
Authorization Holders (MAHs). Any potential shortage must be declared at least two
months in advance to Infarmed, enabling early intervention.

1 Supply Assurance Plans by MAHs to proactively assess and manage risks across

production and distribution chains.

1 Stock Management Plans will be developed by Infarmed, with support from MAHs, in
the case of critical shortage scenarios, including controlled medicine distribution,
therapeutic alternative identification, and regional stock allocation supervision by

Infarmed,

1 'Temporary export bans or prior-notification requirements for critical medicines
(often including off-patent antibiotics), ensuring domestic supply is prioritized over
exports. During shortages, Infarmed implements controlled distribution and

prioritization, allocating available stocks to critical healthcare facilities first.

The above-mentioned measures do not address prices, margins or financial pressures on the
manufacturers of off-patent antibiotics, rather, they are focused on how a possible shortage
can be managed and mitigated through operational measures. Nevertheless, Portugal has a list
of essential medicines, and the manufacturer can apply for a set of supportive measures for

such medicines, as example, apply for exceptional price review[27] .

Spain Case

Challenge

Since the financial crisis of 2010-2012, Spain has implemented a series of cost-containment
measures in response to rising public pharmaceutical expenditures. Among these, IRP has led
to very low prices that in many cases don’t allow to recover from increasing costs. In Spain
more than 50% of generics volume is sold below the reference price threshold (established

at € 1,6). There is no price increase regulatory recognition and current fixed discounts for off-
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patent medicines[28,29]. Spain implemented broad austerity reforms that were codified
through successive Royal Decrees, such as RD 4/2010, RD 8/2010, and RD 9/2011, which
mandated price reductions and tightened reimbursement systems for a wide range of
pharmaceutical products—including off-patent antibiotics. Spain’s National Health Service
(SNS) continues to face financial pressure, requiring policies that ensure budget sustainability

while maintaining access to essential medicines. [19,30-32].

Key features of the mechanism include mandatory discounts as set in Royal Decree-
Law 8/2010 Article 8 where a 7,5% deduction on the industrial price (manufacturer’s ex-
factory price) of non-generic reimbursed medicines sold through retail pharmacies is
mandated. Article 9 extends the same 7,5% deduction to hospital, health centre, and primary-
care pharmacy procurements, applied to the tender award price rather than the retail markup.
In hospital or primary care purchases, the price used is the agreed tender award price. This
applies even if the award price is significantly below the standard retail pharmacy price, since
hospitals use their own purchasing channel. In the case of orphan medicines, the discount
applied is only 4%. For off-patent medicines for which a generic is not marketed in Spain, a 15%

discount applies[19,30,31].

This policy led to significant consequences for the viability and availability of off-patent

medicines, such as:
1 Margin Erosion: Off-patent medicines, already sold at low prices, faced additional
margin pressures due to both reference pricing and clawbacks.
1 Supply Shortages: Spain has experienced shortages of critical antibiotics, such as

paediatric amoxicillin. These have been partially attributed to low profitability under

the current pricing and clawback structure.

1 Market Withdrawal Risk: Small-volume suppliers tried to exit the market due to

reduced net revenues, jeopardizing the supply of essential off-patent antibiotics.

1 Accessibility Challenges: Given the critical role of antibiotics in public health, such
pressures raised serious concerns about ensuring continued patient access to these

therapies.
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Spain has been moving towards new pharmaceutical pricing reforms with some very relevant

positive steps taken recently, seeking sustainability and innovation:

1 Exceptional 40% price increase of paediatric antibiotics applied in 2023[33] .

1 Incremental Innovation (Value-Added Medicine - VAM) recognition at an amendment
of Spanish Law for State Agency Creation, approved July 2024 modifies for the first
time article 98 of Spanish Medicines Law. Enabling reference price exceptions & price
increase in, amongst other|34|:

o Medicines Incremental innovations proving patient value: new combinations,
indications.

o Strategic Medicines and Paediatric Presentations

The concept of strategic medicines for which regulatory or economic measures might be
needed to guarantee its presence in the market due to clinical motives or vulnerabilities in the

supply chain, has been introduced[35].

Sweden Case

Sweden is a small market which uses older narrow-spectrum antibiotics more frequently
compared to other countries[36]. Low sales volumes for several of the older antibiotic products
imply that costs of regulatory compliance and administrative efforts are relatively high
compared with a product with high sales volumes. Sweden faced significant challenges with

access to critical antibiotics, that resulted not only from a small market size but also from

payback/clawback mechanisms for o

36].
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