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Structured Dialogue: Workstream 3 Report

Background

This workstream report is the main deliverable deihg the operational phase of the
Structured Dialogue on the security of medicinggpsy announced in the Pharmaceutical
Strategy and officially launched on 26 February OBy Vice-President Schinas,
Commissioner Breton and Commissioner Kyriakides.

The main objective of the Structured Dialogue #titie is to ensure the security of supply and
the availability of critical medicines, active phaceutical ingredients and raw pharmaceutical
materials. It contributes to the objective of buitfithe EU’s open strategic autonomy.

The operational phase of the Structured Dialoguehe®n launched on 25 March 2021 with
participation of representatives from industry, lppibuthorities, patient organisations and the
research community.

Between March and July 2021, participants self-oiggd their collaboration in four
workstreams focused on defining robust supply chand assessing associated vulnerabilities,
identifying critical medicines, and considering @avation in the context of supply chains,|in
order to answer the questions put forward by th@gean Commission. Rapporteurs and |co-
rapporteurs coordinated the work within each wedanh and ensured the rules of procedure
were adhered to.

Additional meetings with each workstream and then@assion in April and June, as well gs
a stocktaking meeting in May with workstream repreatives and the Commission, were held
to exchange experiences, take stock and identifgrlinks and synergies between the
workstreams.

The four workstream reports, submitted by 20 Jphgsent the product of these meetings,
answering the questions posed and constitute tbis lod the Commission reflection on
possible solutions that ensure robust and sustaimaédicines supply in the EU. They shall
contribute to a better understanding of the isseke¢ing to pharmaceutical supply chains.

On the basis of knowledge gathered and analysierpeed, the Commission will propose
potential solutions to the problems and challemggstified. The outcomes and possible policy
actions to address issues identified will be disedswith the participants of the structured
dialogue initiative meeting in September.

The reports will also inform the revision of phaceatical legislation, alongside a study and
stakeholders’ consultations.
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Executive Summary

Please provide a short summary of the key findamgbmain messages of your workstream.

Important disclaimer: The group notes the extensive documentation aedt gliversity of
comments and positions communicated by the vaparigipants, which play a direct role in
the structured dialogue exercise. The group ackedges that the content of this report dpes
not reflect a consensus opinion of the group orvér®us questions asked by the Commission,
nor does it contain all feedback provided. It isher a collection of views which in many
instances were still diverging at the time of fin@g this report.

Workstream 3 was asked to (1) define what conssttiie vulnerability of the supply chaijn,
(2) to examine the vulnerabilities of the medicisapply and identify their causes and drivers
and (3) to identify the aspects of supply chairat tieed transparency. Participants agreed to
look at each respective stage of the supply cisganting with raw materials, through to active
pharmaceutical ingredients, finished dosage fodisstibution, and patients.

On the wvulnerability definition, there were intendescussions among the stakeholders
involved and the group reached a compromise defimias follows: a vulnerability in th
supply of medicines is a risk that migi#tuse challenges in access to medicingtese riskg
in the supply of medicines can be different fofat#nt types of medicines.

[¢2)

On the vulnerability assessment (Section 2.2) gtloeip looked into the following 4 aspegts
that could lead to vulnerabilities, the extent dfieh varies depending on the pharmaceutjcal
segments/category of medicines:
1. Consolidation of the supply chain and investmentmanufacturing capacity linke
to cost pressures.
2. The degree of geographical diversification for @erppharmaceuticals, raw materia
or technologies.
3. Regulatory complexity and degree of regulatory esgence.
4. Degree of visibility on supply and demand.

o

S

Consolidation of the supply chain and investmamt®anufacturing capacity
The first aspect appears of particular relevancéi® off-patent generic medicines where the

cost pressure has been high. Industry represesgaiigued that some healthcare systems have
too often focused exclusively on price, ignoringglier reliability, the sustainability of the
operations, or compliance with environmental stadsla Public sector representatives
highlighted the importance of managing healthcassts in an attempt to balance cpst
containment and the sustainability of healthcastesys.

=

Related to this is the fact that tender practi@asaiso make it economically unsustainable for
producers to invest in measures that would redut@evabilities. Member states often use a
“winner-take-all” model, with price as the onlyteniia. For some products there may even be
several tenders per year, leaving producers urnatdle even short-term production planning.

Stakeholders agreed that tenders should includeraeeriteria, such as the economic

sustainability of supply chain actors, securitysapply, or compliance with environmental
standards, that support a level playing field. Eheas in this context a call for the use| of
tenders that make it attractive and feasible fuess® suppliers to remain active, rather than a
call for healthcare systems to directly measur@ecoc sustainability of private companie

192}
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Geographical diversification for certain pharmacieals, raw materials or technologies
Cost pressures have also extended to the supplfegeneric medicines manufacturefs,

creating a situation where production is movedidatthe EU and there is sometimes one or
a limited number of suppliers for some raw matere@id Active Pharmaceutical Ingredients

(APIs). In some cases, this has created a stromgndience of the off-patent generic segment
on few suppliers or even only one, with these kedah China or India in particular for some
raw materials. For the innovative industry this elegience is much lower with 77% of ARIs
sourced in Europe. For the plasma sector, the Heote only 70% of its plasma needs, while
being dependent on US plasma imports up to 30%, avgrowing tendency.

Regulatory complexity and degree of regulatory engence.
With relevance for all products, there is the needimprove the regulatory efficiengy
associated with Post Approval Changes (PACs). P#€mevitable and necessary throughout
the life of a drug product to implement new knovgedmaintain a state of control, and drjve
continual improvement which serves to enhance modwality and ultimately benefjt
patients. To better serve patients, PACs shoulthéeaged in a timely manner. However,

today many PACs (including low risk changes) regpirior regulatory approval that can take

up to five years before full implementation worldwi Standardizing regulatory procedures
across the EU and globally, and leveraging a reseld approach to post-approval changes,
would decrease supply chain vulnerabilities. Retgutaand the industry, working together at

the ICH, have already adopted guidelines for thippse.

Degree of visibility on supply and demand.
The lack of visibility on the supply and demand egus as an issue for actors across the entire
supply chain — beginning with suppliers of raw miale for production. Lack of data gn
existing stocks (at national, regional, hospitalele and patient needs limits the ability |of
actors to better plan production and react to sudtienges in demand.

On the transparency aspects (Section 2.3), thesivredkn agreed that the lack of transpargncy
across the complex medicines supply chain greatlyces the ability to anticipate and reduce
vulnerabilities. This is particularly important foredicines with longer production timelines.
Upstream in the supply chain, the availability mfiormation on consolidation, dependencies
and key technologies would help to determine valbiities occurring at this stage.
Downstream of the supply chain, a greater visipbdit projected demand needs and the ampunt
and duration of supply disruptions would facilitakee work of distributors and health care

professionals.

Looking at the various aspects, it appears criticdhke measures to reduced vulnerabilities
and dependencies based on a risk-benefit appradapted to each category of medicine$ or
stage in the production cycle. There are signitichifierences in terms of risks and costs hot
only for different stages of medicines productibanf also across supply chains from raw
materials to final products for different categerief medicines. Measures to favqur

diversification should also take into account floatspecific raw materials, some technologies
and production capacities are only available im@lor India.

Private sector stakeholders stressed that additiegalation that could be considered, such as
requiring greater level of information provided imarketing authorization holders in their
regulatory filings, would not be a solution. Thewas instead an emphasis on creating a
framework to increase resilience and innovation.
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Introduction

Please provide a general introduction to your womam, specifying:

The scope of the problem analysis (what workstnearticipants agreed needed to pe
addressed).
The main challenges to respond to the questionsdoby the Commission e.g.,|in
terms of identifying information or supporting esiite? Were there any specific
barriers?

Summarise how this workstream has closed knowledgs to respond to th
objective of the structured dialogue.

D

Challenges to respond to the questionsnd caveats concerning the content of this
report

In light of the wide range of stakeholders représgrand in the absence of clear rules of
procedure, the self-organised group tried differaathods to collect information, structure the
discussion and proportionally weigh the variousmgan responding to the Commission’s
guestions. This report is the result of this itemprocess which has been evolving until the
end of the first phase, collecting but not alignamginputs and not leaving enough time for|all
participants to review the final version.

Workstream approach

Workstream 3 participants featured a wide rangstakeholders, and included healthcare
professionals, suppliers to and manufacturers dlicimees, full-service healthcare distributars
(wholesalers), regulators and health ministry ¢dfs; academic experts, hospital procuners
(List of participants iRNNEXE A). Participants agreed to cooperate in collectifigrmation
and drafting this paper on the basis of openneddamused debate on the issues at hand and
recognized the critical importance of evidenaasdud work. The workstream agreed to wprk
on a clear and shared understanding of supply shiain experts and non-experts alike,
covering the several stages of supply chains, bewgrwith raw materials through to patients.
Our aim was to identify vulnerabilities of each plypchain, including different stages, and to
identify commonalities between medicines categonibere relevant (e.g. off-patent/generic
medicines, on-patent medicines, and biologics (Wwhicludes vaccines and wide range| of
treatments), in order to address variations inenahilities where these exist.

Scope of the problem

In terms of scope this paper seeks to answer the questions addrésseork stream 3 by
the European Commission.

Commission Questions for Workstream 3:
What constitutes the vulnerability of the supplyich(dependency / number of
suppliers / complexity of the supply chain).
Are the supply chains sufficiently transparent iova the assessment of risks and
vulnerabilities? What aspects of supply chains rhadransparent?
Are the supply chains of the products identifiedritgcally vulnerable? What specific
aspects causes / lead to vulnerabilities? Whatlagedrivers of these vulnerabilities?
How do we link issue of supply chain security witier challenges as sustainability
of health systems?
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Stakeholders agreed to have a staged approactddreka one question per week in plenary
sessions. Slides guided the discussions were mowdfore each meeting, and a summary of
the discussions for additional comments was alsmuleited. In order to allow for greater
participation by all participants, breakout sessiamere used when discussing the links
between supply chain security and the challengsscested with the sustainability of hea|th
systems. These were followed by a plenary sessitbnaweport provided by each of breakout
groups.

In order to allow for more focused discussions #gnedidentification of vulnerabilities at each
stage, WS 3 participants proceeded on the basiedbllowing supply chain stages. Thesg
stages also provide the overall structure of thente

1174

Raw material production and collection

API manufacturing

Finished Dosage Form (FDF) manufacturing
Wholesale and distribution

Pharmacies and hospitals + patient input

moowp

In addition to the use of supply chain stagesgtioeip agreed to look at each stage from the
3 following perspectives:
Industrial/economic perspective:To what extent are economic factors in the
operating environment of supply chain operatorpaasible for vulnerabilities?
Geopolitical perspective:To what extent can geopolitical developments anges
in policy (which can be at the national or regioleakl) generate supply chain
vulnerability?
Regulatory perspective:What is the influence of the regulatory systensopply
chain, and to what extent does this lead to sugpdyn vulnerabilities?

In order to capture vulnerability indicators thaayrbe unique to different product categories,
WS3 participants also considered differences amdasities across different product
“categories.”

() off-patent medicinal products refer to medicra which the patent has expired
and that can potentially be produced by an unlidnitember of companies. These
products can be generic medicines or branded nmedici

(I patented medicinal products refer to propmgtaroducts (in-patent), produced
and marketed exclusively by the innovator pharmacalucompany,

(1) Biological Medicinal products refer to compidiological products, which have
specific needs other than (1) and (Il). Exampleadude vaccines, therapeutic
biologics, and plasma derived medicinal producMRP)".

v

Depending on the supply chain stage and perspestwvee vulnerabilities identified may
have relevance for all three categories. Not aliggpants were of the view that this
breakdown was best suited to answer the questigrfenh in the Commission’s mandate.

1 Although the choice to look at these three categonias made early in the workstream, there wasaateoognition
that these categories are not as distinct as vigallinconsidered. This includes for example tlaetfthat biological
products may no longer be patented and that bitsincan be available. There can also be compe&tugines to
prevent a given illness.
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This approach resulted in a matrix-like structurenap out the vulnerabilities across the

whole supply chain.
Off-patent medicinal On-patent medicinal Biologic medicinal
products products products

Raw material production

API production

B — e ——
| FdF production I 1. Industrial — economic perspective

2. Geopolitical perspective
3. Regulatory perspective

Wholesale&Distribution
—
e —

Pharmacies&Hospitals

Regulators \ /

Figure 1. WS3's matrix approach.

A complex supply chain

Stakeholders first agreed on the high level of deity of the medicinal products supply
chain. In order to ease the reader in the undeistgrof the detailed report a short description
of medicinal product (non-vaccine) is provided here

Pharmaceutical supply chains can have a very congdtacture with a global footprint with
secondary manufacturing locations geographicallyassted from primary manufacturing
locations.

Final Product Day 295
. —

W i & b Finished
o o 8 0 Product at site;
o Bulk Day 259

Intermediate
substances;
Active
Ingredients

° L R S i S i S ol

Day 181

Packaging
materials;

RAW
[ ] L
B 0 R K e ke e _______: materials;

L L] e 0o 00 GI‘J__‘_‘_II [ S Day 73

° 0 e NN Y Y e D Day 1

Figure 2. lllustrating scheme of the complex supptiain from raw materials up to finished
dosage form.
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The production process for all medicines requirésval of complexity based in part on the
large number of “components:” For example, the patidn of some vaccine requires several
hundred components. The very first of those comptsnare the raw materials. There i$ a
difference between @w material and aregistered starting material (RSM). We call raw
material any component or intermediate that isrepst the RSM in the value chain. The REM
is registered in the Active Pharmaceutical Ingretigle. Any change of the RSM requires a
regulatory variation and a modification of the ABgjulatory file. Any step downstream RSM
is subject to production under pharma Good Manufawy Practices (GMP).

Raw materials are part of the structure of thel fomaduct or a specific reagent that enables
functionality of the active principle. The produrtiof the active pharmaceutical ingredient of
a medicine is as follows:

A first raw material is functionalized with a splécireagent or reacts with another raw material
to create an intermediate that becomes the rawrizaté a second step, and so on. After a
number of steps, a Regulatory Starting Materiabigined that is finally transformed into an
Active Pharmaceutical Ingredient (API). Next to #xdive ingredient, there are many other
materials that are crucial to eventually produdells functional finished dosage form (FdR):
excipients, devices (critical components), solvergagents, primary packaging materials getc.

The majority of medicinal products reaches patieuoss the EU through the healthcdre
distribution pathway, via manufacturer (pre-wholesapharmaceutical full-line wholesaler,
retail/hospital pharmacy/other health care faeditipharmacy, to the patient. In some cases,
a pre-wholesaler or third-party logistic provid8P() is part of the supply chain, linking th
manufacturer to the pharmaceutical full-line whales or, delivering directly on behalf of
the manufacturer to hospitals and pharmacies.

¢

While there are many actors in the supply chainthin EU almost 60% of all medicinal
products sold are distributed to pharmacies thropigdirmaceutical full-line wholesalers,
whilst 33% are distributed by the manufacturer allyeto hospitals and 8% directly to
pharmacies (Figure 3).

CHANNELS OF DISTRIBUTION

@i

MANUFACTURERS

8% 59% 33%

FULL-SERVICE
HEALTHCARE DISTRIBUTORS

54% 5%

[aa]
’A&‘,* .
s ‘
IQVIA estimates 2020-2021

Figure 3. Channels of distribution for EU medicingbroducts.
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Detailed reporting
In the discussion, please highlight and elaborate o

the most important aspects pertaining to each duesthat you identified in your
workstream;

the issues where divergences among stakeholdensredc Present these by stakeholder
group where consensus could not be reached,;

interlinks or synergies with other workstreams.

Please specify/define the terms that you use asetaty as possible.

Please provide evidence to document your statementsh as sound examples of where
transparency does to prevent vulnerabilities or glagot exist resulting in supply chain
vulnerabilities or where drivers of vulnerabilitibsive been identified and mitigated, tools used to
support these activities.

Where useful, please structure your answers usibegsiestions/sub-paragraphs.

2.1 What constitutes theulnerability of the supply chain (dependency/ number of sugplie
complexity of the supply chain).

Different stakeholders provided insights on theifimition of a vulnerability based on their
place in the supply chain. The following points @eaptured prior to concluding a uniforn
adopted definition.

- The definition of vulnerabilities should, just liker shortages, look at the root causes$ of
the problem. A vulnerability in the supply of medies is a risk that mightause
challenges in access to medicineBhese risks in the supply of medicines can bemiht
for different types of medicines.

- Supply chain vulnerabilitis the exposure of the supply chain system to agvevents
andchangeswhich couldcompromise its robustness and efficacy

- Vulnerability may lead to structural or temporamability to consistently provide access
to medicines to meet patient needs, bearing in thiatipatient need is not consistent over
time and necessary buffer stocks should be availalthe supply chain.

- Vulnerability in the context of the medicines sypmhain can be defined abke
diminished capacity to anticipate, cope with, restsand recover from external shock
to the supply chain.

- Supply chain vulnerability can be defined as ‘apasure to serious disturbance, arisjng
from risks within the supply chain as well as risksternal to the supply chain.
Consequently, supply chain risk management andjatitin aims aidentifying areas of
hazards and implementing appropriate control to redice risks Supply chain risk
management is therefore best seen as the idetitificand management of risks within
the supply chain and risks external to it througioardinated approach amongst supply
chain members and health authorities to reducelyggppin vulnerability as a whole.

192}

If the different elements of the contributions abave combined, we end up with the following
definition:
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“Supply chain vulnerabilities are those factors (iternal or external to the supply chain)
that could lead to structural or temporary inability to consistently provide access tp
medicines to meet patients’ needsVulnerable supply chains have a diminished capayi
to assess, control and review the risk from changesmpromising its robustness and
efficacy. Vulnerabilities can exist within the endto-end supply chain or can arise from
external factors. These vulnerabilities need to bilentified to allow for risk mitigations
measures to be implemented, and structural actiongn a coordinated and inclusive
approach to be taken as appropriate.”

2.2 Are the supply chains of the products identifisdcatically vulnerable? What specif
aspects cause/ lead to vulnerabilities? What aeedtivers of these vulnerabilities?

r=Y
\J

2.2.1. Industrial-economic perspective
Impact of tender practices

Tender practices using lowest price as the onlteriai and poor lead time management
destabilize manufacturing and disincentivise industvestments to mitigate vulnerabilities
in the supply chain. Additional costs for APl andF-manufacturers, such as investmentg to
further improve site reliability, e.g., additionalanufacturing capacity, inventory policies,
operational excellence programs, economical and BtSainability programs or safety
stocks are disincentivised economically.

Generic markets are not designed to absorb thede eahey are designed specifically o
reduce prices (i.e. in Germany average generieptiave been divided by 3 over the last|10
years from 17 cents Defined Daily Dose (DDD) to ehts DDD, accelerating further
consolidation. In addition, tender practices in satountries (e.g., The Netherlands) do not
take distribution costs into account. Instead ef dften used ‘winner-take-all’ model, witl
price the only criterion, stakeholders are advocgfor tenders that include several criteria,
such as MEAT criteria. However, this is not the only solutiansplve all vulnerabilities. In
the Netherlands according to hospital pharmacthts,hospital tender groups introduced
multi-criteria tenders 4 years ago. That meansghiag is one criterion, but there are sevefal
others, such as safety for workers (e.g. stoppaedsiscore more points than glass ampoules
that need to be broken), ease of administratieeverely ill patients (e.g. ready-to-administer
scores more points than formulations that requindtipte compounding or diluting steps),
hazards for the (aquatic) environment, etc. Thddenare for a minimum of 2 years. Since
we these tender criteria were initiated howevesgpital pharmacists argued that shortages
increased every year. This example shows that &-fagktted approach is needed to addréss
the vulnerabilities in the European pharmaceusogbply chain.

Adapting the lead times for tenders to enable nastufers to build up stock levels for gener
medicines and implementing multiple tender winnertead of “winner take all” tenders
would encourage the abovementioned investmSome stakeholders indicated tthere are

c

2 There was an intense discussion among the stalesadd whether ‘in the absence of an appropriatietshould
be included in the definition. In general, thereavewvo views: one group argued that it should batioeed because
buffers can be a way to remedy vulnerabilities. gbdhargued that a definition of vulnerability stobulot arbitrarily
include one measure (among many options) intendedeal with or prevent vulnerabilities. There were other
disagreements about the definition.

3 The most economically advantageous tender (MEAf@rawn enables the contracting authority to takeocant
of criteria that reflect qualitative, technical asustainable aspects of the tender submission ldasvprice when
reaching an award decision.
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other countries (e.g., France and Denmark) thaently run tenders that include a wider set
of criteria rather than a sole focus on price.

The off-patent prescription medicines value chaind more affected by cost pressure that
generates a consolidation of the offer and increaselependences and vulnerabilities.

The off-patent sector represents the majority eSpription medicines by volume (close to
70%), is characterised by multisource competitaord reimbursement practices are designed
to achieve low prices (for example through singlengr tenders or reference pricing). This
makes the off-patent segment a very price-sensgireeurer of raw materials that meét
pharmaceutical industry standards. Therefore, itmigortant to consider the macro-level
changes in raw materials supply for pharmaceutitaismay impact volume supplies or the
cost of goods.

For off-patent medicines, the first vulnerabilitientified is the market-driven consolidatian
across the supply chain, in particular on raw nmteand APIs. Due to cost-containment
measures in reimbursement and poor tender practiopply chain actors have been pushed
to reduce costs further and have adopted outsauesirone of the main strategic decisions
for the primary (and secondary) manufacturing stAgea result, the pharmaceutical industry
has become dependent for some raw materials or@Pimly a few suppliers/countries (fqr
some APIs for generic medicines there are only ondwo manufacturers available
worldwide). Although this strategy has reduced €dst healthcare systems, it has als
created a vulnerability for the availability of meides. With only a limited number of
manufacturers available, there is more risk of sgms of medicinal products. Without |a
framework for incentives and a change in EU Memi&tate policies, this situation will not
improve. There is also “hidden” consolidation ie 8upply chain, e.g., several manufacturers
may rely on the same supplier for an API or rawanat. There may be greater consolidation
affecting some raw materials (including raw matsrizefore RSM). Addressing this is not
necessarily/inherently a pharmaceutical strategiyesas such but would require input from
DG GROWY/European manufacturing base/industriatesgsa

Many raw materials are produced for a wide rangéndiistrial uses and pharmaceutical
manufacturing may be just a small share of thd tailumes consumed. This means that
large-scale suppliers of raw materials may priegitisupplies to other industries than
pharmaceuticals or that active pharmaceutical oigré manufacturers may need to rely on
smaller, less responsive manufacturers. An illisiaexample is the one of acetonitrile that
is currently used in the pharmaceutical industry tmat represents only small volumes
compared to very high volumes consumed by the antieenindustry. The latter industry i$
therefore often prioritize in case of tension.

On patent Medicinal products also experience a cooBdation of the offer with
less/limited effects

As for off-patent products there is also an effifotonsolidation of the raw materials offe
for on-patent medicines — even though volumes arehniower and quality is the primary
driver for sourcing. While there is some visibilityn sources for raw materials (especially
until registered starting materials — RSM), theseniore limited visibility between the
companies on pre-RSM level of raw materials. ThEIBFsurvey suggests that there may be
some levels of dependence, but members estimé&tebié low. This issue cannot be fully
solved by the private sector due to anti-trustgulore clarity could potentially be addressed
by implementing the already existing ICH provisi@amsl with support from national/EU level
and by regulators.

=

In addition, some on-patent medicines use very pggesses and may be needed in very
little volumes. Inherent to this sector is the preee of a single supplier for a particular
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product. In addition, innovative medicines are mikely to require advanced technica
equipment and a highly educated workforce for mactufing of complex molecules. Thi
can in turn constrain the possibility to make quitknufacturing adjustments. Depending on
the complexity or novelty of the manufacturing pss, there may also be a limited number
of suppliers for some inputs for manufacturing,hsas in cases where some of these inputs
are patented as well.

1"

The existing sources are not always EU sourcegedmve a globally organized supply chain
model. As for off-patent products, vendors do ngipdy exclusively to the pharmaceutica
industry. Due to the low volumes, the attractivendsr said vendors to supply to
pharmaceutical industry is also quite low.

Biologics pursue a risk mitigation approach to addess the limited diversification
possible.

Vaccines are highly technical biological producithveomplex and lengthy manufacturing,
control and release processes. The outcome ofadysesiof production lead time data at four
major manufacturers shows that the majority of wraex have production lead times (from
the start of the production of the antigen unte tielease of the finished product by the
manufacturer) ranging from 18 to 24 months. Comphentivalent vaccines (e.g., pertussis-
containing vaccines, meningococcal and pneumocaeocgligated vaccines) have production
lead times up to more than 36 months. Only veryweaecines have slightly shorter production
lead times ranging from 12 to 18 months (e.g., mafemt hepatitis B vaccines). The
production of some vaccines requires hundredsvofmaterials, some of which are produced
by only one supplier.

Vaccines Europe member companies argue that duatisg of all raw materials used for
the production of vaccines is disproportionate anfiasible due to the high number of rgw
materials needed, typically in the hundreds fangls vaccine, so that a single manufacturer
may source thousands of raw materials across adupt portfolio. To mitigate the risk of
shortages, all vaccine manufacturers have intedboalness continuity plans designed fo
mitigate the risks related to the availability efm materials. The continuity of supply fa
routine vaccines during the COVID-19 crisis (asorégd on a weekly basis by EFPIA/VE t
EMA and EC) has demonstrated the robustness o thesiness continuity plans. Typically
vaccine manufacturers produce the APIs (antigemamed in their vaccines.

[ ]

Today, 75% of Vaccines Europe (association of Ietwe companies operating in Europg)
members production is taking place in EU, whichrespnts 1.7 billion of vaccine doses
annually used to immunize populations worldwide rétwer, the ECIPE (2020) study shows
that 86% of all global vaccine exports originatedrie EU in 2019.

The worldwide demand for routine vaccines is exglmunpredictable, and rapid
modulations can be required in response to mulfgators. Volatility in global demand may
be due to changes in epidemiology (e.g. outbrepademics) or changes in nationgl
immunization programs (e.g., large catch-up progdarithe demand at the level of one
manufacturer is also impacted by the capacity mamegt of other manufacturers, fq
instance when another manufacturer enters the mamkesases or decreases its capacity| or
reallocates its capacity outside Europe (e.g., u@nsustainable conditions related fo
demand, price). Also, when one manufacturer expeei® a stock out situation othe

=

=

4 Juvin P. Complexity of vaccine manufacture and supp: Michel JP., Maggi S. (eds) Adult Vaccinat®
Practical Issues in Geriatrics. Springer, Cham. D@ps://doi.org/10.1007/978-3-030-05159-4_1
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manufacturers producing a vaccine that preventsahwe disease(s) will face an unexpected
increase in demand. Procurement practices alsodraimpact on demand (on/off effect of
tenders), as discussed below.

Long-term and accurate forecasting of vaccine wddd demand is a critical factor to
achieve success when launching new vaccines aisimgt supply of established vaccines
especially in a complex and highly regulated emvinent. Increasing capacity is often |a
challenge. Facilities are usually custom-built fospecific product because many vaccirnes
require unique manufacturing processes and tecasida order to obtain accreditation of|a
new building by the various regulatory bodies, steps taking the most time are validation
of new equipment and launching activities to denrans the product quality. The total time
to design, build, validate, get regulatory apprewveahd start commercial manufacturing and
distribution in a new facility is between 5 to 1€ays.

CASE STUDY: Plasma and Plasma Derived Medicinal Prducts (PDMPSs)

1. Introduction and overview

Plasma-Derived Medicinal Products (PDMPs) are gusiclass of biological therapies used
to treat patients with rare, often genetic and sevpotentially life-threatening conditions.
These include primary immunodeficiencies (PID) ardain secondary immunodeficiencies
(SID), bleeding disorders such as haemophilia A hadmophilia B, alpha-1 antitrypsin
deficiency (AATD), and other orphan diseases assediwith the absence or malfunction| of
specific proteins.

PDMPs are the only therapies solely derived froméi plasma, a scarcely available starting
material. The entire process from plasma donatiopatient is complex, labour-intensive,
time-consuming and costly. The manufacturing prece&kes 7 to 12 months from the
collection of plasma until the administration oftfinal product to the patient, and the

manufacturing costs which include growing plasnstsaare the largest share (ca. 60%) in the
plasma value chain, leaving no room for cost rédnst Furthermore, given the starting
material is human plasma, the processes for plakmation and PDMP manufacturing are
separately regulated to ensure patient and dofetysall these elements make PDMPs thus
unique. Yet these treatments face numerous vuliliéed) to include economics with
reimbursement constraints, as well as regulatodygaopolitical perspectives.

As to the EU policymakers’ desire to bring backical medicines manufacturing to Europe,
the PDMP sector has already a strong manufacttwiotgrint in the EU with 17 commercia
and three not-for-profit facilities (see below [jhk

However, according to PPTA, insufficient plasmdeation in Europe is the key vulnerability
issue: 70 percent of plasma needed in the EU Isatel in the EU, despite an increase in
clinical need for PDMPs, there being thus a cleamd towards a growing reliance on plasma
imports from the US. In the absence of policy cleanthis trend is expected to continue, given
the growing clinical need of PDMPs of about 8% year. The insufficient European plasma
collection as well as the dependency on US plasawe lbeen identified as an important
concern by the EU Commission in its Evaluation Repa the functioning of the EU Blood

5 Preiss S, Garcon N, Cunningham AL, Strugnell R, Faiedi LR. Vaccine provision: Delivering sustained &
widespread use. Vaccine. 2016 Dec 20;34(52):6668-66o0i: 10.1016/j.vaccine.2016.10.079.

6 Vintura EU White Paper on plasma and PDMPs 2020
7 Global European Interactive Map: https://prezi.6aew/hXBhxDElIo8R2cavcdulk/
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Directive’; This was also addressed in the Commissions Tedgtakeholder consultation pn
the Blood Directive revision for inclusion in EUssérive for an “open strategic autonomy” pn
starting materials for medicines.

2. Raw material collection side: The vulnerabilitiss of plasma collection

The root causes driving the vulnerability of ingtifint plasma collection lay in the following
barriers:

Lacking recognition of the specific nature of plasand PDMPs and their ecosystem| by
EU and Member states with appropriate legal franmksvand policies.

very limited establishment of dedicated plasmaemibn (plasmapheresis) programs
EU Member States. Only four EU countries (Austiizzech Republic, Germany,
Hungary) allow both public and private centrestddag dedicated plasma collection
(plasmapheresis) programs.

n

Further to this, there is overall an unnecessagylatory burden as to plasma collection that
do not take into account technological and scierdiévelopments having occurred since 2002
when the EU Blood Directive was adopted. Also, éragreements have failed to consider
plasma as starting material for PDMPs, leadingngufficient regulatory cooperation and
harmonisation with the US, such as EU-US MRA (MutRacognition Agreement) nd
covering GMP inspections. Plasma and PDMPs areiatlyrnot eligible for being included in
the MRA, due to EU-US prioritization issues butoaiecause the US and the EU do not have
a common or similar definition as to plasma for ofacturing.

—

3. Finished product side: Vulnerabilities of PDMPs

Continued cost-containment measures and reimburgeoanstraints applied to PDMPs
which do not recognize the intrinsic specificitigflsthe PDMP sector and thus apply a “ane
size fits all” approach, threaten the ecosysteth@PDMP industry structure. This increases
the supply chain vulnerabilities which ultimatelynits even more patient access whichj is
already now under pressure.

Further to this overview on vulnerabilities as @NPP and plasma collection, more details are
attached in th@ANNEXE C.

8 EU Commission Evaluation Report on EU Blood Direetswd 2019 376_en.pdf (europa.eu)

Workstream 3 Report - Workstream 3 Vulnerabilities Page 15/55



Structured Dialogue: Workstream 3 Report

2.2.2 Geopolitical perspective

A dependence for some raw materials for some sectomith limited possibilities of
diversification

A recent Commission study for the Industrial Siggtéor Europe indicates that producers in
India and especially Chifdave progressively taken over raw materials privdiidor off-
patent medicines due to cost pressure in pharmaakprocurement and reimbursement.
These countries also benefit from lower wage angfananufacturing cost, as well as lower
standards for social and environmental regulatigngng them a competitive advantage n
terms of cost. Cost pressure is also pushingdudbnsolidation of suppliers of raw materials
and the overall dependency of Europe has increasedresult. There are serious concefns
that this consolidation and increased reliance omumber of Asian suppliers exposes
European supply chains to vulnerabilities. EFCG imersm argued that achieving a lev
playing field for any supplier of any region woutshsitively balance the situation ang
increase the reliability and sustainability of sligg economic sustainability of supplier
This could be achieved in part by requiring supplie meet European EHS standards.

=1

There was agreement among the different stakelsoldea call for diversification of sources
to ensure security of supply. However, diversiimat creates additional costs and
administrative burden. A blanket call for dual song was not supported by stakeholders,
who pointed to a number of problems. These incthddact that some materials will only b
available from a single supplier, or that certifyian additional supplier as required by I8
leads to additional complexity and costs. There imatead support for manufacturers

pursue a risk-based approach to identify componémtsvhich dual sourcing may be
advisable. Participants also stressed the impagtahensuring that sustainability of suppliefs
be taken into account, incorporating both environtaleand economic factors, although there
was a lack of clarity about how to ascertain thenemic sustainability of companies.

s 0

(0]

D—+

EFCG members argued that in addition to manufagjurapacity having been relocated from
Europe to Asia, another consequence of the temdiparchasing practices focusing on prige,
is the disappearance of some technologies and gwesein Europe. The potential of
diversification is then limited due to the lackafailable capabilities of some process and
technologies in different regions. For raw materbduction, technologies missing in whole
or in part in Europe are listed below:

Nitrationt®

CyanatioA®
Fluorinatiort?
lodination®

Basic steroids
Functionalized steroids

9 COM 2021/1 Peptide supply chain

10 COM 2021/2 Nitration case study

11 COM 2021/3 Cyanation case study
12 COM 2021/4 Fluorination case study
13 COM 2021/5 lodination case study
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The list of missing technologies is not exhaustivel needs further investigation by an
appropriate market mapping.

Most of these technologies are hazardous or regaineling of harmful reagents or have|a
significant environmental impact. Due to cost puessthey have over time relocated fo
regions with lower EHS standards, which has givent a competitive advantage versus
Europe. For example, a key building block usedngroduction of multiple medicines and
resulting of fluorination is only available in Clain

In some cases, the technology exists in the EuroReanomic Area (EEA) but capacities are
not dedicated to pharmaceutical industry needsthab they do not meet the very high
standards required in terms of production rangstscand quality. Nitration illustrates this
situation well, with capacity available in Europet lonly China has capacities dedicated|to
pharma.

Where Europe depends on other countries for a lsingee of imports of raw materials, its
policies should consider the macro-level policiearges in those countries that could impact
the supply of those raw materials to European predu These include:

The risk that other countries could prioritize theivn API and medicines suppliers inja
crisis situation (e.g., through export restrictipf@uch as the examples of India or the
USA during the COVID-19 pandemic).

The unwillingness of suppliers to submit relevaatadto EU regulatory authorities t
protect their intellectual property although EU ukgors keep such information
confidential.
The stricter enforcement of environmental, healid aafety rules that may lead to|a
sudden closure of manufacturing sites supplying ogean APl or medicine
manufacturers, as experienced recently in Chinh thie implementation of the “Blue
Sky/Blue Water” policy.

O

EFPIA highlighted that European policies shoul@aisnsider the potential consequences for
European producers who export to those countriessd include:

The need for EU economic diplomacy to sign intaomeatl agreements for cooperation as
one of the international solutions to increase sgcaf supply — like the EU has done in
June 2021 when it signed a ‘raw materials agreématit Canada.
The need for the EU to take pro-active pro-tradasuees at the WTO through the Trage
and Health Initiative (TAHI) to remove barriersttade in (inputs for) medicines, medical
equipment and personal & protective equipment.
The risk that other countries could take importriesve measures (the EU is at risk ¢
taking under the guise of ‘strategic autonomy’) damentally hurting EU exports
Because the EU is the largest exporter of medi@nesvaccines, other country's import
restrictions will hurt the EU most of all countriesthe world (ECIPE, 2021).

=4

These macro-level changes are already impactingugplies of raw materials and the EU
should consider the risks and opportunities affdrbg these changes. The most important
challenge is that there are fewer suppliers of saa& materials needed for AP
manufacturing for off-patent medicines, which imntincreases their cost. This creates jan
opportunity for the EU to sign global bilateral amdltilateral agreements to secure supply
and to encourage more production of raw materialeré chemical production) in Europge
through an appropriate and sustainable industoltyp (i.e., technology support for green
production processes in Europe that could be costpetitive), through revising tender
procedures to focus not only on price, throughtarga stronger set of incentives for R&D
and production in Europe, and to acknowledge tluiteln raw material costs will inevitably
increase the cost of goods for medicines. Thisbeaa threat to medicines supply if there is a
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consolidation of manufacturing or a risk of markgtauthorization withdrawals due to loss
of commercial attractiveness. There could be pedidb either offset these cost increases
through more efficient regulation of medicines (@xample implementing standards such|as
ICH Q10 and Q12 or via signing international supptyreements like the raw materials
agreement with Canada) or to factor these highstscim medicines procurement and
reimbursement. In doing so, the EU could incretsatiractiveness for more production |n
Europe and ensure a level playing field so as¢vgmt further supply chain consolidation.

Another factor to consider is the risk of naturedadters that may impact large chemigal
production centres (often located near oil prodgicagions like Texas or seaports where il
is imported) with knock-on effects on the supplyrafv materials or primary packaging
materials to API or medicine manufacturers. In ¢heiscumstances, manufacturers may need
to rapidly switch to alternative suppliers.

Off patent active principles and dosage forms alsexposed to dependencies to China and
India and requesting diversification

The off-patent market, as detailed in section 2.iddustrial-economic perspective, suffers
from continued consolidation of manufacturing opierss (in the EU and globally). As a
measure to cope with this, many pharmaceuticalatpes have adopted outsourcing as ane
of the main strategic decisions for the primary s&cbndary manufacturing stage. As a resylt,
a number of are currently produced in only a fewntoes (e.g., China, India) by a very small
number of suppliers. A study conducted by Mundicahowed there is no European
production for 94 APIs.

Depending on the level of consolidation of the syppxport bans or other limitations to
imports or exports of pharmaceutical elements onistied products, or priof
authorization/notification of exports can leave &ean supply vulnerable. One of the
possible risk mitigation options is geographicakdsification of suppliers which, dependin
on the level of consolidation and associated rakyld decrease vulnerabilities in the supply
chains.

«

This high degree of consolidation was clearly Visitor some specific molecules in twp
events occurring in the past years:

The sartan referral caused by nitrosamines indiddte high consolidation of the suppl
chain based on very few Asian APl manufacturerssimme Angiotensin-II-recepto
antagonists (sartan) intermediates and active snbss.

During COVID-19, the supply of ICU products requir® treat mechanically ventilated
patients came under pressure with few supplieestabheet the demands for EU patients.
Regulatory flexibility was required to rapidly upde the production and to allow th
importation of ICU medicinal products to countrighere marketing authorisations by
some manufacturers had been withdrawn in the past.

<

[¢2)

China and India are increasingly competitive in APland FdF manufacturing globally.
Looking at new approvals of CEPs between 2000 &2@ 2Asia significantly outperformed
Europe: Asian manufacturers increased the numbtreaf CEPs from 183 to 2,369, whil
European manufacturers grew from 348 to 1,260 CERs.the share of China in supplyin
Europe with APIs in volume terms has gone from 189010 to 17% in 2015 and 23% i
2019 (ECIPE, 2021).

- QW

However, the data on the dependencies of the metawiiag chain for European medicinal
products indicates that this is limited eshows the our industry is still a major producer
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of medicines in Europe Today, European manufacturers focus on specifitsAe.g. low
production volumes, complex production processes).

OVERVIEW: GLOBAL DISTRIBUTION OF CURRENTLY VALID CEPS (2020%)"

Number of CEPs
North America 157 3.786
3% iy

2.369

Other

1%

1.260 = ROA

Spain %
5% Germany
5%

o
\ France
2%

Europe Asia ROW Total
Il Europe [l Asia ROW

An in-house survey from Medicines for Europe meral{feompleted in 2020) related to in
house API manufacturing operations indicate tisatiémbers have 58% API production stjll
in EU, 26% in Asia, 5% in USA and 11% in the rektre world. An additional in-house
survey on FdF manufacturing, showed that on aver@g# of FdF is manufactured in
Europe, 16% in China, 13% in India and 6% in ROW.

The ECIPE (2020, 2021) studies show a similar pafigr the pharmaceutical industry as|a
whole, based on Eurostat (2019) statistics: 59%RiE in volume terms come from Europt
23% from China, 6% from the US and 3% from Chimavalue terms and for finisheg
pharmaceutical products the EU share is much hi@@eiPE, 2021).

=D

On patent and innovative medicines mainly relies okuropean sources of APIs

As for off-patent products, concentration in a jgatar region or country can have a negative
impact on production for some materials. Regior@icentration opens the door to the
strategic use of exports and export controls (swcim response to a health crisis).

Nevertheless for the on-patent medicines the st different. Cost pressures have not led
to relocations to Asia, and the EU has remainey kesilient. The EU produces 51% of 4l
APIs needed for production itself and imports materfor 53% of what is imported from
Europe. The US, not China or India, is the mostartgmt non-EU supplier for APIs needed
for EU finished medicines production as part okaply integrated transatlantic supply chain
that creates strong bilateral leverage (ECIPE, 20#202021). The study - further supported
by EFPIA survey evidence — shows that only 6.1%dfimports in value terms and 0.8% i
volume terms for the entire industry (generic amtbvative) has a high level of dependency
(determined as the combination of a high levebtfseeEU imports and low level of supplier
concentration). See Figure 4. From Figure 4 is BEsmomes clear that diversifying supply
(i.e. reducing the Herfindahl-Hirsch Index of suppmarket concentration) is more relevant
than reducing imports.

=]
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Source: ECIPE (2021) based on Eurostat (2019)
Figure 4: Degree of EU dependency in medicines (rraks, 2019)

This means that the EU innovative medicines supplgins remain highly resilient alsp
regarding in raw materials and API inputs (EFPIB22).

Based on Eurostat data, the overwhelming majofiRds used in the production of patented
medicines are produced in Europe, as is the mgjafitmedicines. The EU importeq
pharmaceutical products with a total value of EL8&® Billion in 2019; 81% came from thg
EU itself. The majority of APIs used in the prodant of medicines also originates fron
Europe; based again on Eurostat data, the figureolame is 59%. While aggregate figure
do not reflect the level of variation across spgediPls or medicines (some products mig
be highly dependent on one region or a few supplighile others are not), they do highligl
the fact that Europe’s position as a producer ampabreer of medicines remains particularl
strong. The EU accounts for 63.8 percent of all ioiedl products exported worldwide
(WTO, 2019), although as noted there would be valudentifying those cases where thefe
is a high level of dependency on very few suppliersains.

v\<:2m3\u&

Vaccines are also Euro-centric for principles andihished dosage form production.

Figures for vaccines reflect even more stronglyopats strength as a producer. 84% [of
vaccines used in Europe in 2019 originated fronoper the US (11.2%) and the UK (2.8%)
were the next two largest suppliers.

2.2.3 Regulatory perspective
No additional regulation requested for raw materiask.

Neither regulators nor industry saw value in extegdegulatory requirements for raw
materials beyond the current requirements - meathag) unregistered starting materials
should remain so.

However, manufacturers and suppliers agreed that tritical to work on regulatory
convergence and to decrease regulatory complexity.change of supplier or technology
requires seeking approval for the variation. Tleatiment of such a change by the authorities
is time-consuming and costly, and makes it findhciehallenging for manufacturers to
diversify their suppliers. Modernising the EU véioas system and leverage the use |of
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telematics could strengthen supply chains.

When talking about the regulatory complexity, ptévaector stakeholders stressed that one
should take into account that it is not just healtld medicines regulatory pathways but also
environmental (e.g. REACH for materials used inrpgtaceutical manufacturing), which eagh
have their own requirements, increasing the regotatomplexity. In addition, nationa
regulations (or their interpretations) add comgleto supply chain management and redyce
flexibility to adjust to normal and crisis demarfthages.

In addition, some products like biologics requiieng to allow adjustments in the
manufacturing process or the volumes produced.elmasufacturing processes are based on
highly technical equipment and need highly educatadpower to operate. Scale up or batch
size changes also require regulatory approvais.dtoposed to have regulatory flexibilities
especially in time of crisis. Some products requa@K variations, 3K paper based.
Adjustments may be technically possible but cabedmplemented due to needed regulatory
approvals. When looking at the vulnerabilities bapmaceutical supply chains, it is important
to keep this complexity in mind.

From the perspective of 50 years of pharmaceutcgtlation, enormous progress has been
made to achieve better quality, safety and efficafcynedicinal products. Significant effort
has been made to build a strong European regulatongture and harmonized European
standards. However, the current regulatory systeman administrative and financial weight
for companies, and their implementation does nehwd support the objectives of timely
access and operational efficiency. Although paréinis from pharmaceutical industr
stressed that regulatory bodies are not responéivleshortages, they argue that the
framework does not sufficiently allow for innovatiadiversification and standardization.

<

In section 2.2.1 (industrial — economic perspegtikie problem of consolidation and extreme
cost pressure was highlighted. The ever-increasosg of EU regulation adds on to that
pressure. Low-cost medicines markets are not degdigm absorb these costs (the cost|of
manufacturing and compliance is at odds with cariste@duction in prices). Some
pharmaceutical manufacturers argued that the dusystem of financing variations does not
encourage the adoption of improved cost-effectieemanisms as long as NCAs are paid by
number of variations processed. by Marketing Autiaiions. Some regulators disagreed,
stressing that the need for them to abide by dinilines provides a strong incentive to seek
further efficiency, and that such efforts are umdgrin a number of countries. Only a few
authorities have introduced flat or annual feegeduce the administrative cost. Some
stakeholders argued that the Dutch model with drfieea covering all variations, could be
replicated elsewhere.

Supplier and pharmaceutical industry representstisteessed that the current regulatgry
system, while providing a high-quality standareshd® to be a rigid one. Changes cannot|be
introduced quickly, and there is little room foexlbility when needed. In their view
regulators need a more efficient system to prottessiformation in the regulatory dossier in
such a way that preserves the high European qustititydards, but also can prevent and act
on vulnerabilities in the supply chain by creatingre agility.
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Variations
As identified in the Regulatory Efficiency Reporepared by Medicines for Europe in 2015,
there is an increase in the number variations fdgdMAH which concern solely API
information. Based on member companies’ feedbapktou60% of variations (related to
quality) submitted by Marketing Authorisation Hold¢éMAHS) are related to changes to the
API. The report show that Marketing Authorisatioaltters are dedicating a large amount |of
their resources to API life-cycle management (sgisian of API related variations). For
outsourced APIs, nearly 2 out of 3 quality variaigelate to the API. In addition, given the
high level of API outsourcing in the generic med&s industry, most of these changes will
be filed multiple times through each and every fuséthe concerned API. Based on data
gathered from 2010-2018, the number of variatiarsyA and per year has increased abgut
75% since 2010 (see figure 5).

Trend in numbers of Variations and Marketing Authorisations (MAs) (2015-2018)

| |
2016 2017 2m8

Figure 5. Increase in variations compared to incre&in MAs between 2015 and 2018.

This puts significant pressure on the efficiencyregulatory operations and adherence to
timelines in view of limited resources of both awities and industry. It is urgent to look at a
new approach to manage post-approval changes witt@mpromising on the appropriate
regulatory oversight or impacting the quality af ffroduct. Particularly optimizing the process
and reducing the average time spent on processainations (mainly Type IA) couldeliver
a real efficiency gain for both regulators and indstry. By reducing the average time spent
on the Type IA notification process as well as long the volume by changing the way (of
reporting, approximately 65% of current efforts lcbde saved according to vaccines
manufacturers. This same conclusion is made by stiwors of the industly/

Vaccines manufacturers stressed that vaccinesi@ogical medicinal products with a long
lifespan, during which many CMC changes are madédanarketing authorisation dossier,
with many of these changes categorized as Typer IB\@riations. Additional complexity
arises from the fact that i) a single change mayaich several vaccines (e.g. if an antigen is
shared in different combination vaccines or if & maaterial is used in the manufacturing
process of several vaccines), and ii) the samein@cgoay be impacted simultaneously |by
several changes. Considering the high degree ofplexity and time needed for
manufacturing, controlling and releasing vaccimesan reasonably be assumed that vaccines

14 https://aesgp.eu/content/uploads/2020/09/ESE_20&8@idihe-for-Europe  AESGP_ Variation WEB.pdf
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represent the category of medicinal products whiohld benefit the most from a revision |of
the EU variations system. Such a revision woulgb Iselcuring the supply of vaccines in the
EU and worldwide.

The COVID-19 pandemic posed unprecedented chaketmehe continuity of medicines
supplies. Therefore, targeted regulatory flexipiliheasures were needed to minimise
shortages risksy for example permitting companies to swiftly smmistarting materials
reagents, intermediates or active substances friiernative suppliers, or add new
manufacturing sites for scale-up. Regulatory fléikybin manufacturing, GMP/GDP and
labelling, as allowed during COVID-19, could be essed and introduced for medicinal
products even outside a crisis event to enablesinglio move medicines to the effective
patient demand in Europe. Related to pharmacewtiggily chains, COVID-19 crisis showed
the need to:

Introduce more flexibility on medicinal product kElling and use of e-Leaflet
Adopt a notification process instead of traditionatiation process for some registration
files changes,
Allow for more electronic reporting/ digital todier regulatory activities. It is proposed
that the digitalisation of the regulatory systentirope should be progressed

CASE STUDY: Nitrosamines review

Important regulatory reviews have hatbig impact on regulatory compliance costs foepld
medicines. One growing challenge in regulation eong the general approach to risk. For
example, the discovery of out of specification asamine impurities in sartan and other
products led to a full-scale review of all medi@nacross the EU Examples are for
nitrosamines risk assessments related to chemiaicmal products affected about >79.000
marketing authorisations leading to >12.500 API ufaaturers and >37.000 ‘other’ sources
to be assessed by the members of Medicines forpEwaind for the members of Medicines
for Europe an expected manpower cost of +500.008moars. While it is justified to assess
the risk of nitrosamines in these circumstancesBY could have explored other avenues —
notably international cooperation in the contextiaf ICH to align on risk impurity threshold
and on the most efficient process to assess thgdticinal products.

U

Other regulatory requirements leading to supply vuherabilities

Annexe B provides detailed information, includingidence, on three sets of regulatory
requirements leading to supply vulnerabilitieshia EU:

1. global regulatory requirements for post-approvaldes,
2. EU labelling/packaging requirements,
3. vaccine batch release by Official Medicines Conluaboratories, which represent.

It should be noted that regulators themselves m@seg the role of impact of global regulatory
requirements on supply in a recent communicatigh@international Coalition of Medicines
Regulatory Authorities!ICMRA recognizes that regulatory authorities caaimg efficiencieg
by developing common procedures, guidelines, requéints, and interoperable infrastructyre
that would facilitate the timely sharing of infortitan among regulators on changes occurring
within the supply chain. This may include reliarme the assessments of other regulators

=
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reviewing those changes. ICMRA considers thatabigd lead to more timely availability ¢
medicinal products for patients by shortening apaddimeline$2®.

2.2.4 Wholesale and distribution vulnerabilities

The landscape of medicines distribution in the EU

Pharmaceutical full-line wholesaling activity castsi of the purchase, warehousing, storage,
order preparation and delivery of medicines. Phaauacal full-line wholesalers carry and
distribute the complete assortment of productaimge and depth within the framework set
by the authorities and the market to meet the neétlsose with whom they have norma
business relations and deliver all medicines iir thj@ographical area of activity on the same
day or within 24 hours. Pharmaceutical full-line oddsalers provide working capital and
extended financing services, funding of stock awkivables of pharmacies and health care
professionals.

In most EU Member States, pharmaceutical full-Mmeolesalers must also comply wit
Public Service Obligations (PSO) or carry a PuBlkevice Function as foreseen by Article
81 of Directive 2001/83/EC, as amended in 2004 bgdiive 2004/27/EC, introducing an
obligation for the Member States to implement thiloWwing measures:

-

The holder of a marketing authorisation for a mauit product and the distributors of th¢
said medicinal product actually placed on the maikea Member State shall, within th
limits of their responsibilities, ensure appropgatnd continued supplies of that medicinal
product to pharmacies and persons authorised tplyupedicinal products so that the needs
of patients in the Member State in question are e,

D

Apart from the provision of Art. 81 2 of Directi#)01/83 EC, many Member States haye
enshrined a separate PSO on wholesale distribfiter,sBelgium, France, Germany, Greege
Italy, Slovenia, Spain, Portugal etc.). This olfiga aims to guarantee that through|a
permanently available, adequate range of medipirealucts, referred to as buffer stocks, the
requirements of any specific geographical arearstand requested medicinal products gan
be delivered in a timely manner across the tesritor

GIRP argued that there exists a significant mismaietween the current legal framework
and the correct legal interpretatifrin most EU Member States. The different intergietes
have been analysed in a study commissioned byutepEan Commission and carried out by
the consultancy Matrix Insight 204@hich states that “generally the public service
obligations relate to the obligation on wholesalensgl distributors to supply the domestic
market. In many cases they do not apply to manuifexs supplying distributors.”

The European Commission “Paper on the obligatiorcaftinuous supply to tackle th
problem of shortages of medicines” furthermore @nés measures adopted in the Member
States for the implementation of Article 81 Dirget2001/83/EC.

D

16 http://icmra.info/drupal/strategicinitatives/pgkistatement

17 https://ec.europa.eu/health/sites/default/filedfcommittee/73meeting/73plus/study_report.pdf
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According to the aforementioned paper, the ledg@tatequires EU Member States to:

impose Public Service Obligations
place them separately on manufacturers and digtribuwithin the limits of their
respective responsibilities

By imposing PSOs on both levels of the distributobrain, GIRP argued that the directive
creates in turn an obligation for manufacturersupply medicines to the distributors (wh
are bound by PSOs). Manufacturers, on the othed,rergued that they supply in line wit
patient need for Member States. Although pharmazaufull-line wholesalers in EU
Member States have the right to be supplied, mahuirs can choose to directly supply
persons authorised to dispense medicinal prodacdteetpublic.

- O

EFPIA and its member companies stressed that gystams which can be implemented by
MAHs are meant to improve patient access to tre@snen their absence, orders of
wholesalers would be fulfilled on a first-comesfiserved basis. This in turn could increase
the risk of the MAH being unable to supply otherolgdsalers in accordance with their share
of the market, which they argued would jeopardit@raand non-discriminatory supply of all
wholesalers. Furthermore, EFPIA pointed to thetfzat quotas are compliant with EU Treaty
provisions.

Supply chain vulnerabilities at the national level

GIRP argued that the discrepancies in implememtagfoArticle 81 at EU MS level have
proven to create certain vulnerabilities impacting supply of medicines on national leve
MAHSs hold the exclusive capacity to increase thaepbuof medicines in EU markets (apar
from compounding, which also requires the neces8@g and is of negligible quantity)
Therefore, it is essential that future patient seddpidemiology data, public health
programmes) are calculated by authorities and cameated ahead of time, in coherence
with manufacturing cycle-times (e.g. up to 3 yefarsvaccines) to allow manufacturers to
forecast demand for medicinal products.

~ T

It is important to keep in mind that upstream séges can only be solved at EU-level, not|at
national level.

According to an analysis conducted by GiR#hd based on public shortages databases where
they are available in the different EU MS, shortagethe national level occur in larger and
higher priced countries due to production/qualitphjfems and in smaller, lower priced
countries mainly due to discontinued marketing/ratiskithdrawals, but also due to resale
from countries where prices for medicines are lowahose where prices are higher.

An EFPIA survey indicates that the most commoniglaled root causes of shortages across
countries are:

Insufficient production capacity or high demand

Unforeseen market fluctuations, e.g. unexpectegesur demand
Manufacturing and production issues

API or other raw material supply issue

Regarding vaccines specifically, a survey condubtedaccines Europe found that the majin
root causes of vaccine shortages result from faatbich are largely beyond the control of
vaccines manufacturers Among the following six main causes of vaccinersiges

Bhttp://girp.eu/sites/default/files/documents/causéssupply_disruptions_across_europe_april_202@ad-only.pdf

Workstream 3 Report - Workstream 3 Vulnerabilities Page 25/55



Structured Dialogue: Workstream 3 Report

identified, three are related to regulations:

Long and complex vaccine manufacturing

Complex regulatory life-cycle management worldwide

Diversity of presentations, packs and labels irogar

Inefficiencies of testing by national control labtaries worldwide
Unpredictable and increasing global demand

Suboptimal procurement practices and funding of umization programs

Both root causes 3 and 6 are linked to vulnerghilitthe supply chain at the national leve
The suggested ways to address these root caugesy, e joint views of AESGP, EAEPC,
EFPIA, GIRP Medicines for Europe and Vaccines Earage:

Harmonising and monitoring medicines shortaged htelvel
Create regulatory incentives for essential lowguaticnedicines
Allow regulatory flexibility and improve regulatosfficiency to mitigate shortages

Ensure market stability and sustainability
Lack of timely information of anticipated shortages

There are no shortages-warning systems in placerinect authorities to all supply chain
stakeholders, including doctors, to warn about apng shortages and to rationalise supplies
before the shortage actually occurs. Some new teets recently put in place in a few M5
to bridge this information gap. In Europe this imdyoapplicable for centralized procedures. In
some countries (Portugal, Italy (for MAH’s with @éties when no notification has been done
or too late), the Netherlands (without penaltie)® suppliers are required to warn of
shortages. Penalties might create a risk for MAH8 ananufacturers to discontinue
manufacturing when there are low margins (risk efhglty vs benefit). Every country has
different regulations on warnings, but informatglrould be reported in a harmonized way |in
order to allow consolidation at European level.

Right-to-be-supplied by manufacturers in some MS

Only in Belgium, France, Germany, and Portugallgarmaceutical full-line wholesalers (full
service healthcare distributors) have the righttdesupplied. These countries distinguish the
activities of full-line wholesalers from the onefsather distributors (short-line wholesalers),

by ensuring that full-line wholesalers serve asna-stop shop for pharmacies and other
healthcare professionals.

EFPIA was one of the stakeholders who stresseé t@r be numerous causes for shortages
resulting from a range of vulnerabilities, and titse in turn can be driven by actors all alpng

the supply chain. These stakeholders pointed dingopper releasétin 2019 that found that
shortages could be driven by regulatory, manufagj8: quality, economic, and supply chdin
considerations. In this context, EFPIA called f@e wf data generated by the network of
national repositories set up in the context of Badsified Medicines Directive to provide
additional intelligence for monitoring shortageEFEA argued that this data could supplement
information already provided by MAHs on manufaatgrand quality related supply disruption
to National Competent Authorities.

19 https://www.efpia.eu/media/413378/addressing-the-oauses-of-medicines-shortages-final-051219.pdf
[Joint paper from AEGSP, EAEPC, EIPG, EFPIA, GIRrRdicines for Europe, and Vaccines Europe.]
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Others, including GIR®, EAHP and ESOP, however maintained that data gestwby the
system should not be expanded beyond its initiahitled use of preventing falsified medicines
from entering the legal supply chain. In particul@tRP argued that data uploaded in the
EMVS would overestimate available supply of medésirand underestimate demand at|the
national level.

Constant squeeze on margins and remuneration for siribution endangers the timely
distribution of all medicinal products.

In most EU MS, margins for medicines’ distributiare regulated by law and remuneration
can according to GIRP often be extremely low. GfRfher argued that these low margins
do not cover the costs of current service leveld aould compromise the continuous
availability of all medicines for patients into theure.

GIRP further argued that unlike MAHS, full-servidesalthcare distributors (full-line
wholesalers) have a legal obligation to carry tilernge of medicines according PSOs and
cannot de-list or discontinue distribution of laaaking medicines for their portfolio. It ig
therefore important that all needed medicinal potsllare kept within the distribution
structure of full-service healthcare distributoFéis would ensure according to GIRP that
even very low-priced medicines are distributedxaatly the same quality and speed as high-
priced medicinal products.

Vg
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Regulatory Decreasing Remuneration

compliance costs for Full-Service Healthcare
Distributors

* Good Distribution Practice

(GDP) Guidelines * Increase of direct sales

* Falsified Medicines Directive * Tendering for the distribution of
(FMD) selective products

* New batch recording * Price cuts in countries where
requirements distribution is remunerated as a

* Medical Devices (MDs) and percentage of the product price
In-vitro Diagnostics (IVDs) ¢ Increasing pressure on
Regulations pharmacy remunerations

* Veterinary Medicines ¢ Claw-back mechanisms
Regulation

21

National buffer stock on wholesale level (expressad days/weeks of usual demand, in
several EU MS. determined by PSOs).

GIRP also stated their belief that full effectimgplementation and enforcement of Article 8L,
paragraph 2 of the Directive 2001/83/EC could beag to ensure that appropriate levels |of
buffer stocks are maintained at both national abddwvel in order to help mitigate critica
medicines shortages and effectively prepare foittheanergencies. GIRP further argued that
such measures should provide for adequate finapoiction in the event of unnecessary
stock. For the holding of buffer stocks, the phiteiof FEFO (first expired first out) should
be appliec

20 http://girp.eu/sites/default/files/documents/gippsition_on_use_of emvs_for_monitoring_of_shortage
s_-_updatedfeb21.pdf

21 http://girp.eulsites/default/files/documents/20006ip_annual_report_2019-2020-v6.pdf
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2.2.5 At the end of the chain: Pharmacies, hosp#taind patient input

Insufficient buffers stocks to absorb disruptions
According to the hospital pharmacists’ associat{@sHP and ESOP) and French authorities,
there are insufficient buffer stocksat the level of manufacturers or wholesalers tgog
disruptions in the supply chain when they occurHPAand ESOP also argued that there should
always be buffer stocks to allow enough time t@taleasures to mitigate a shortage (e.g. extra
production by an alternative manufacturer, or pgtarallel import from a country where there

iS no shortage, or switch patients to another deta).

Lack of transparency at dispensing level increasdbe burden

Hospital pharmacists reported that they are oftenimformed in advance of a shortage
occurring, so that they cannot look for alternai{guch as the availability of other treatments)
and adequately inform patients and their physicidmsaddition, they stressed that such
situations also lead to an increased workload ay #teek ways to mitigate shortaggs.
Furthermore, they reported typically not havingoimfiation about the extent and duration of
the shortage. Such information, they argued, wdaldexample allow manufacturers pf
alternative drugs to increase their production ®etpatient needs. By introducing more
transparency via tracing packages of medicineswamdEU-level measures to coordinate
procurement, this could be alleviated.

Digitalization, automation and harmonization of the systems would decreasg
vulnerabilities

Some countries have automated systems to cheddtdble of a wholesaler, this is extremely

helpful (benefit of digitalization). Countries laolg such systems have an increased
vulnerability in the SC. If the wholesaler is otitstock, the duration and extent is not known
and countries without automated systems cannotkdimecstock at the wholesaler. In some
countries, pharmacies and hospital pharmacists tfeeempossibility or lack of flexibility
when there is a scarcity of a critical productéaable to substitute with a product from another
EU country. All National authorities should haveplace mechanisms (similar to the one ﬂhat
exists in Portugal) to allow the use of medicimesfanother EU country in case of a shortages
that can endanger the patients.

EAHP mentioned that shortages are often regiomal,ice differences between countrjes
actually drive these regional effects. There cdiddhe temptation to make use of the menace
of a potential shortage to obtain an increasedeprisome examples of this practice are
available but are considered sensitive informasiod will be provided to the Commission pn
the terms agreed.

22 There were significant debates around the termffébstocks” and “stockpiling” throughout the sttured dialogue.
Generally, the view was that “buffer stocks” reéefito a “normal” or “typical” quantity of a produstored as part of
normal business operations by a supply chain a&mckpiling was most often understood to mean ikegfarger
quantities of a product well beyond “normal” orgigal” demand in order to allow for the continuegbgly of products
in extreme circumstances.
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2.3 Are the supply chains sufficiently transparentaltow the assessment of risks and
vulnerabilities? What aspects of supply chains rhadransparent?

Transparency prerequisites

Among the stakeholders, there was a clear consehatisransparency is not a simple and
universal solution to remedy supply chain vulndités, and that it should be considered only
when it is justified for risk management purpos&s, when it can provide means to prevent,
identify and/or remedy supply chain vulnerabiliti€articipants also stressed that releasing
sensitive data should be avoided (applicable taatirs across the supply chain).

The group identified requirements that transparemeasures would have to meet to|be
considered necessary for achieving the supply atesgifience objective:

Transparency should serve a clgaublic interest purpose, such as informing
regulators of a high level of supply chain consatiioin. This could in turn be used to
identify market-based incentives that would allayp@ly chain actors to implement
corrective action as appropriate.
Transparency measures must be proportionate tolfextive pursued and avojd
becoming an additional source of vulnerabilitieisTcould be the case when, elg.,
increasing transparency translates into a greagedatory complexity and burden.
The group identified the following aspects of sypghains as potentially requiring
proportionate transparency measures:
Transparency of market supply and demand can lughwaties and industry allocate
medicines based on patient need, bearing in miadphtient need is not consistent
over time and that buffer stocks in the supply cHave an important role to play.
This takes on even greater importance during &cris
Some level of transparency @upply chain timelines could also be useful to
determine when and if remedial actions should besidered. The COVID-19
pandemic has shown that there will be circumstamdesre supply needs increase
suddenly and significantly. The ability to respddsuch spikes in demand can |be
affected by complex, non-harmonized, non-flexibégulations with difficult to
predict approval timelines.
Greater transparency @upply tensions and shortagé$ could also enable other
manufacturers who may have needed additional gation and/or capacity to fill
gaps.
Early and increased communication and transpareniii all supply chain
stakeholders. If the regulators have accurate nmdion provided in a timely manner
it allows the authority to collaborate with the MA&Hand relevant stakeholders
(manufacturers, wholesale distributors, pharmadmespitals, retailers, healthcare
professionals and patient groups) in order to miggnthe impact of a shortage. Some
regulators reported that they have already madegetato national shortages
notification system to include the obligation tdsit a date to restore supply.

23 While not discussed in detail and raising numemuesstions on the feasibility and efficiency of thygtions, some
stressed the importance of ensuring that EU MenSitates have a common understanding and definitionhat
constitutes a shortage.
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Transparency limitations

Limits on the extent to which greater transpareceny be achieved, and by whom, were also
raised:

Competition law prevents competitors from discugsiheir supply chains with one
another as this could serve anti-competitive eGasater transparency is only achievable
through regulators or other government actors.
Business confidentiality may constrain transpare@mmpanies may put themselves at a
competitive disadvantage or provide competitordrwiformation they can use to their
benefit should confidential information become pukhowledge.
Increased transparency is a means to an end arhaththe ability to perform rigk
management but does not in and of itself lead tmer@ase in supply capacity.
Transparency should not be translated into an aseref administrative declarations and
regulatory burden. Health authorities should ptizei optimisation and use of existing
sources of information regarding supply (supplerd manufacturers names, address|and
location as part of Drug master files for API ordinine license (EMA and national
material Compliance as part of Certificates of ahility (CEP) managed by EDQM,
material sources names addresses and some volsmEsteof annual site master file
(ANSM France), volumes forecasted and produced geahper product for vaccines and
products derived from blood (European Official M2des Control laboratories OMCL).

2.3.1. Transparency of raw material production/cetition

Lack of transparency of raw materials prior Registeed Starting Material (RSM) limits
the identification of vulnerabilities for chemically synthesised products.

Information on raw material production is only knoty the company of this segment up uptil
the upstream Registered Starting Material (RSM))idkbrmation downstream of the RSM |is
shared with regulators but not accessible in arakd@tabase. This lack of transparency mostly
creates vulnerabilities regarding dependencies imormation on the geographical
diversification of precursors, technologies usexdtransparency on changes in the production
process etc.) and environment, health and safét#g)performance. The Blue Sky program

with the closure or necessary relocation of mudtiphanufacturing facilities in China |s
illustrative of such major risk and generated a benof potential shortages of raw materials
and, as a matter of consequence, of medicinal ptedu

Considerations for biological products:

For biological products, such as therapeutic pnst@nd vaccines, the details of critical raw
materials and starting materials such as cell bari¢ seed stocks are included in the
regulatory dossier. The details of other critiGalvrmaterials, such as those materials with
potential risk of Transmissible Spongiform Enceppathies (TSE), are also included in the
dossier and are additionally regulated via meclmasisuch as plasma master files in the ¢ase
of blood products or Certificate of Suitability faraterials of animal origin and updates are
required to filed via regulatory variations.

Transparency of raw materials prior to Registered $arting Material (RSM) could help
to identify vulnerabilities

However, the desire of regulatory bodies to hasaedparency on processes before RSM is
growing. The pharmaceutical industry in some casE®unts for only a small part of the
demand for suppliers of some pre-RSM raw materzald,these producers may as a result be
unable or unwilling to comply with transparency uggments. This results in significant

Workstream 3 Report - Workstream 3 Vulnerabilities Page 30 /55



Structured Dialogue: Workstream 3 Report

difficulties to find suppliers for the RSM, which iturn creates a vulnerability to the
uninterrupted supply of affected medicines.

Increased visibility to map available capacities/gaabilities and identify missing
technologies.

Additionally, stakeholders believe more visibilignd knowledge of the availability of key
technologies in Europe would provide informationeded to decrease supply chain
vulnerabilities. This will create transparency ondl manufacturing capabilities and diversity
of technologies available (EFCG/IQVIA report), itlvereate a better view on the reliability
of the processes involved in pharmaceutical manurfieg. One example is nitratign
technology, which is more or less only possibl&witzerland, where the first purpose of th
technology is not dedicated to pharma industry.

S

2.3.2. Transparency of active pharmaceutical ingrext (API) production

Information already available to regulators on APIproduction to allow for an assessment
of consolidation

The transparency of API production towards the legus is already high through the
information captured in the regulatory dossierstii&cSubstance Master File, DMF, Medicipe
license). Although participants stressed that abéel data contained in manufacturers’
regulatory filings are currently underused, theesalso a recognition of the fact that this data
is not necessarily available in a format that woefthble automated processing, instead
requiring significant manual efforts to be compiled

However, in cases where more than one API supgliglentified in a DMF, regulators wi
not be in a position to assess the full extenupp$y chain consolidation without information
about the relative weight of these suppliers. Bséhcases, registering a second source may
therefore paradoxically both increase supply chassiliency while also making it more
challenging for NCAs to assess supply chain codatitri*.

Heparin is illustrative of how regulators with appriate data consolidation could have a gpod
overview of suppliers and manufacturer and be usedvoid current consolidations and
dependences.

As is the case for raw material production (secdhl), an overview of key technologies
present in European companies can give an indicabib consolidated, so vulnerable
technologies. For example: 65% of the APIs havetration somewhere in their route pf
synthesis whereas only 27% of the EU companies thés¢echnology capacityin that way,
knowledge of technology capacity can help decreapely chain vulnerabilities.

24 A stakeholder argued that greater information erf#éttctual” API manufacturer is already requiredtiiy Commission
Delegated Regulation (EU) No 1252/2014, thoughithist enforced.

25 EFCG/IQVIA report
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2.3.3 Transparency of finished dosage form (FDF)aqoiuction
Information that would make better understanding of resources available if used

As is true for API production, FDF manufacturerg aequired to provide a wealth of
information to regulators through the regulatorgsler. As covered in section 2.3.2, greater
information on FDF sources should be made availabénd evaluated by regulators withgut
additional burden for industry. This will requirenaore harmonized and digitalized system
than is currently the case.

However, information on declining service levelsstwckouts from wholesalers, pharmagies
and hospitals should be provided as early warrigpgass for upcoming shortages.

A better transparency and harmonization to ease amtipation and management of]
shortages.

Unpredictability of national supply and stocks

There exist no clear delivery schedules for natiomedicines supplies, and no informatign
either on existing national stock levels is avddab the supply chain partners.

Information on available medicines supply on nalomarkets would be key to help
anticipate an upcoming shortage.

In addition, the following vulnerabilities/risksrfaational supply chains can be identified:

Operational risks: general blackouts and power, ciittkes
Financial and economic risks

Market system disruption: Payment delays (in sorogntries excessive delays in
payment risks supply), Margin erosion (downwardsptege results loss of commercia
attractiveness to participate in distribution)

Cybersecurity risks: cyberattacks

Risks related to weather and environment conditionad weather conditions
natural/man-made disasters

Legislative risks: additional regulatory burdensmports/exports prohibitions
government-imposed costs containment measures

Pandemics.

Stakeholders also called for a harmonized shodaggition (e.g. the EMA definition should
focus on shortages linked to patient need) and dwaired European report template and
system, accepted by all member states based on@omiata fields. The requests for different
definitions, different templates and different tiimes lead to a lot of duplications and extra
work. During the COVID-19 crisis, the European Mmdés Agency (EMA) set up the
‘industry single point of contact’ (i-SPOC), allavg pharmaceutical companies to report any
issues related to the availability of crucial mé@wes used in the context of COVID-19 directly
to the Agency. In the future, this could be congitias a 2-way centralised communication
system between industry and other supply chairebtakers at time of crisis. This should
replace other reporting systems (example: natiara)not come in addition to them.

Regulators stressed that critical information, sashwhen a product will be back on the
market, is often not released. Regulators do net hasibility on theallocation of the
products down to the hospital or pharmacies. On recommémuatf the WHO, Denmarl
implemented a shared platform to see the allocatr@hthe change in demand.
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2.3.4 Transparency of wholesale and distribution

There exists no transparency about the supply tgituaat the national level, and
manufacturers’ stock levels or delivery timelines aot known to wholesale distributors and
other downstream supply chain actors, nor are MAMare of the stock levels of distributofs.
Wholesale distributors have no visibility of thetusd supply situation and are not informed
about eventual upcoming shortages in order to malige supplies, until a shortage |is
confirmed. Denmark benefits of a system that gaegarly warning of upcoming shortages
to switch from one source to the other.

Distributors argued that supply quota systems iregam them by MAHs can further blur
transparency of confirmed or eventually future snges as quotas can also be imposed outside
of shortage situations. Distributors also argued tiuotas are only justified in a shortagg or
upcoming shortage situation and, if allocated gtiastare not communicated to wholesgle
distributors, can hinder wholesale distributionnplizg.

Distributors further argued that information on &klof full-service healthcare distributors
(wholesalers) about declining service-levels frorAHi4 could help to signal early warnings
on upcoming shortages. If then, on individual warete level, the stock-out of a product is
confirmed, the situation may already become matieak The final and most critical warning
signal could come from persons authorised to supsglicines to the public whilst reporting
that they cannot order the medicine in questiomfitbeir usual pharmaceutical full-line
wholesalers. Spanish and German authorities ar&imgowith wholesale distributors g
service level monitoring systems for early idengfion of potential medicines shortage and
also the EMVS could be used to get more transpgreinwhere medicines are.

=]

2.3.5 Transparency of pharmacies and hospitals (uting demand)

Limited or no anticipation of shortages

As noted earlier, the lack of transparency abouatrtalyes is particularly problematic fopr
hospitals and pharmacies. This inevitably leadarixiety and trust issues in the end of the
supply chain (directly after the pharmacy), whisltthe patient. It also leads to an increased
burden on a daily base work of pharmacists to stiteeshortage. Most shortages are |not
forewarned to the hospitals and pharmacies, wigialids no time to look for alternatives gnd

adequately inform the patients and their physiciéinthere is a shortage, there is usually|no
notification of the extend and the duration of shertage, this then in turn drives shortages of
alternative drugs, and also hampers the abilitthef manufacturers of alternative drugs| to

upscale their production to meet the patients’ sebtibre transparency is urgently needed. A
regulator commented that in Portugal, wheneveraatabe has a medium or high impact in

public health, MAH'’s are requested to issue a DBIptescribers (which include hospitals).
However, this system doesn’t always work: In théhddands, for example, hospitals do not
receive DDLs. The following paragraph is testimémm two hospital pharmacists:

Hospital pharmacists pointed to a current exanpi#ustrate the challenges they face. Their
attempts to order a particular product (Cerneveyawnsuccessful, with the only notification
from the supplier that the product was on backortleey only learned that the shortage would
most likely last somewhere around 9 months aftéingaghe manufacturer. Furthermore, there
is still no DDL.
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Stock and supply management

According to BD, a medical-technological companygsimof the hospital’s supply chain
systems, including EU hospitals, are not automatetdigitalized, and therefore not optimally
efficient (e.g. manual, time-consuming and inaateirprocess of ordering, manuyal
replenishing and storing inventory). This drivesc&touts, waste from expired medicines, low
transparency of inventory (no real time and inaatuinventory data) and patient demand,
since the ordering process is not always accusatkyery often does not reflect the right level
of patient demand vs real time sto®k§Vhen automation or digitalization is not preséimere
is an inherent lack of transparency of the stodkgharmacies and hospitals.

According to hospital pharmacists’ associations PAdhd ESOP, most of the hospitals have
at least a simple software of stock managementgaed the smallest hospitals have at least a
rudimentary software to manage the inventory. Haspharmacists know at every timepojnt
exactly how many pills /capsules/vials they haveeath drug, and they know exactly how
many patients in the hospital are on that drug. @anity pharmacies also know exactly how
much stock they have. However, lack of informatiarpatient adherence means that they may
need medicines on a schedule that differs from wghexpected.

EAHP and ESOP stressed that there is full supmorttfe advancement of digitised and

automated order systems, as it reduces inefficiertual labour in a sector where in many
regions there is a lack of staff. They also argined the statement that this is a vulnerability
in terms of a potential to cause shortages is mtgm. For example, both the Netherlands pnd
Germany have fully digitised order systems, yetdlveere 17 shortages in Germany in 2018,
compared to 769 in the Netherlands.

In addition, some countries have automated systencheck the stock of a wholesaler.
However, this automated system is not implememt@adst European countries, thus the stock
at wholesale level cannot be confirmed in ordemunaerstand availability of alternative
medicinal products during a shortage.

In order to resolve this a European database tsdtidiate EU data would be beneficial:
Currently, France is in the process of setting ugatabase, based on annual inventories,
including all production sites for medicines of orajherapeutic interest. This database will

make it possible to identify weak links such assddidation of suppliers where for a given
product several or all companies may rely on tineessupplier, but this process is difficult due

to quality data issues. The adoption of a standaddformat at European level was seen as
worth pursuing. According to regulators, processthg annual inventories is currently
hampered by poorly formatted documents and chadengcorrectly identifying that e.g., two
addresses in China are in fact the same.

Lack of Transparency on Demand

For industry participants, tHack of transparency on demand sufficiently in advace is a
significant area of concern.This is an issue for actors across the entire lgugpain —
beginning with suppliers of raw materials for protion. Lack of data on existing stocks (at
national, regional, hospital level) and patientdsekmits the ability of actors to better plan
production and react to sudden changes in demaddstry participants stressed the problems

26 For evidence: see appendix with overview of refeesn(14)

Workstream 3 Report - Workstream 3 Vulnerabilities Page 34 /55



Structured Dialogue: Workstream 3 Report

associated with the decision by actors to suddemdsease stock at times (e.g., anticipated
peaks in demand that could be due to a pandemithas demand may outpace actual patjent
needs. This in turn prevents suppliers from aliogaproducts where they are most needed.
This lack of transparency on existing stocks mayuim contribute to shortages due to a
misallocation of available medicines, and difficest in the management of alternative

medicines. If there would be aggregated data adailan epidemiology to identify where the
clinical needs are for specific APIs, their allooatcould perhaps be more efficient.

Visibility on demand is particularly important for products with long lead times of
manufacturing such as vaccines and PDMPLhe production of seasonal influenza vaccipes
is a good example illustrating the impact of the-pooking of raw material. Millions of eggs
are needed to produce the egg-derived seasonamzth vaccines that are distributed annually
in the EU. The lead time for production is closel® months. The total vaccine capagity

depends on the number of eggs which is fixed 12thsohefore the start of the productipn

(i.e., approximately 24 months before the stathefflu season).

=4

2.4 How do we link issue of supply chain security wither challenges as sustainability ¢
health systems?

How to ensure financial sustainability of the hleattare system without excessively
increasing costs? On the one hand, profitability erequisite for sustainability, and hence
for supply chain resilience. On the other handdpots should remain affordable for patients
and the healthcare system. Keeping the balanceebataffordability of products and a
sustainable supply chain is a critical challenge.

Stakeholders generally recognized that ensuringlgughain security inevitably will be
associated with some costs. To maintain a proganbe, several stakeholders called for rigk-
benefit calculations to be done and to ensureatfraimework allowing continued investments
in innovation is in place. Implementation of theegn agenda and ensuring productipn
sustainability will also entail additional costsore private sector stakeholders argued
however that “budget management” through constante ppressure is ultimately
counterproductive, as this will lead to greatersmidation, and result in more vulnerable
supply chains with fewer suppliers. Moreover, ne@atments more than ever lead o
reductions in healthcare costs further down the, lan development that should taken into
account more strongly.

There should instead be a push for investmentsrenodation throughout the supply chain
The security of supply should be integrated in tuisking of the member states. The currgnt
market structure does not allow for true compaetifiine procurement caps limit competitio
as price cannot go up). Promoting security of spaplprocurement criteria would enabl
industry to invest in increasing supply chain iesity. But very importantly, there should he
EU-wide solutionsto address these problems: only a handful of emsmthanging tender
rules would have very limited impact.

v

@ >

The shortages report of the FBAInderlines that markets should recognize effodderby
manufacturers to invest in mature quality systenussirengthen the resilience of their supply
chains. In addition to patient impact, shortageso dlave an economic cost (additional
treatments, medical consultations, identificatibalternatives identification by pharmacists,
etc). Incentives to manufacturers reduce the hezdile cost long term. The FDA hds
implemented an increased quality maturity prografl And FdF mrnufacturers an

27 USFDA2019,REPORT| DRUG SHORTAGES ROOT CAUSES ANDPOTENTIAL SOLUTIONS,
HTTPS//WWW.FDA.GOV/DRUGYDRUG-SHORTAGE$REPORFDRUG-SHORTAGESROOT-CAUSESAND-POTENTIAL-SOLUTIONS
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recognizes this in procurement/tenders (MEAT dader

One benefit of improving geographic diversificatiwould be the reduction of vulnerabilities
resulting from export restrictions. Most stakehoddalso stressed that improving sustainable
supply chains should also entail reducing wastsuipply chains and optimizing the use pf
medicines. Furthermore, production outside of tblesBould be subject to similarly high EH5
standards. EAHP and ESOP also argued that addittoses that may result from addressing
supply chain vulnerabilities should not only berimby health systems or patients.

Conclusion

What are the main findings of your workstream?

Which aspects need to be addressed in the shoit/imAdng-term?
Are there outstanding gaps that were not in scdpgaeworkstream that you would
recommend pursuing?

What do you see as the next steps?
What are the potential solutions?

Important note: The group acknowledges that the content of thi®ntedoes not reflect a
consensus opinion of the group on the various gurestisked by the Commission but rather
a collection of views which in many instances vetitediverging at the time of finalizing th
report and which have not taken all inputs on board

n

What are the main findings of your workstream?
Which aspects need to be addressed in the shoitimédng-term?

Most of the options identified and discussed bythekstream require further assessment jand
are medium to long term options. Building a framewfor a resilient supply chain takes
investment and time.

The group will now need to discuss, explore anéssthe impact of the possible options and
look at possible time frames for policy reformdime with the important policy agendas linked
to the structured dialogue such as the Pharmae¢@8icategy for Europe or the Industral
Strategy for Europe. As such the group will at poimave to go back to this report and adjust
elements to remain consistent, especially whenudsng policy options that are based|on
further evidence or insights into root causes drfierabilities. We will identify short-, mediuni
and longer-term reforms to support resilient sugblgins.

Are there outstanding gaps that were not in scopdghe workstream that you would
recommend pursuing?

Some aspects of our work are covered by the otbgesireams and synergies in the discussi
should be explored.

on

1. Workstream 2 will identify critical products andlieked to our reflections on risk
mitigation plans and related activity. Here itrigoiortant to acknowledge that if there
is a critical product and the supply chain is ndherable, the risk for that product and
need for action are also downgraded.

2. Workstream 1 identifies criteria for robust phareatical supply chains. Robust
supply chains should be designed to mitigate theevabilities identified in our group.

3. Workstream 4 identifies the technologies need ésilient supply chains including
digital and green investments which are key aréasiiowork.
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What do you see as the next steps?

We would encourage the European Commission tomoatits engagement and constructive
dialogue with the stakeholders involved in the tingfof this paper as many discussions need
to be continued to carefully consider and propadgess the impact of the related policy
recommendations to be considered as many will teeadapt to a changed environment. This

group could continue the discussions beyond statenod their views and integrate some into
joint positions.
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DDL: Dear Doctor Letter

DG GROW:Directorate General for Internal Market, Industpntrepreneurship and SMES
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GEON: General European OMCL Network

GIRP: Groupement International de la RépartitiorarRfaceutique (European Healthcare
Distribution Association)

GDP: Good Distribution Practices

GMP: Good Manufacturing Practices

ICH: International Conference on Harmonisation
ICU: Intensive Care Unit

ICMRA: International Coalition of Medicines Reguay Authorities
i-SPOC: industry single point of contact

IQVIA: Quintiles and IMS Health, Inc

ISO: International Standards Organisation

IDMP: Identification of Medicinal Products
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IVDs: In Vitro Diagnostics
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MA: Marketing Authorisation

MAH: Marketing Authorisation Holder

MEAT: Most Economically Advantageous Tender
MD: Medical Device

MS: Member State

NCA: National Competent Authorities

NCL: National Control Laboratory

OCABR: Official Control Authority Batch Release
OMCL: European Official Medicines Control laboraesr
PACs: Post Approval Changes

PID: Primary Immunodeficiencies

PDA: Parenteral Drug Association

PMDP: Plasma Derived Medicinal Products PMDP
PPTA:Plasma Protein Therapeutics Association
PQS: Pharmaceutical Quality System

PSO: Public Service Obligations
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REACH: Registration, Evaluation, Authorisation and Resitsit of Chemicals
RMS: Registered Starting Material

ROW: Rest of World

SKU: Stock Keeping Unit

SIC: Secondary Immunodeficiencies

SC: Supply Chain

SPOR: Substance, Product, Organisation and Reii@rent
TSE: Transmissible Spongiform Encephalopathies
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USA: United States of America

WHO: World Health Organisation
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ANNEXE B — Other regulatory requirements leading tosupply vulnerabilities

1. Global regulatory requirements for post-approval changes

It is suggested that a practical and standardiakdien to reduce the regulatory complexjty
can be explored by leveraging the principles lamvid in various regulatory guidance
documents: ICH Q9, Q10 and Q12; World Health Orgation (WHO) recommendations. The
WHO document“Good reliance practices in regulatory decision-nradc high level
principles and recommendationstates The WHO supports the implementation of reliance
on other regulators’ work as a general principleonder to make the best use of available
resources and expertd¢ The guidance describes increasing levels of rediafiom
accepting standard processes and the practice risfsharing between Regulatory Agencles
to full reliance and recognition of other Regulgtérgencies work. WHO also has detailed
guidance documents for managing specific typesost ppproval changes (PACs) including
recommending a maximum 6 months prior approval ltime These documents have been
developed through collaboration with the 194 WHOmber states. Some countries have
chosen to follow the WHO guidance documents for BAftit many have developed their own
national or regional guidance. However, increasidnce on other Regulatory Agencies and
the WHO guidance documents would help reduce theativegulatory complexi#y. In 2002,
FDA introduced the Pharmaceutical Quality for the 21Century Initiativé” to encourage
the adoption of new technologies and risk-basedagwment approaches as well ag to
facilitate the application of modern quality managat practices. FDA'’s stated vision desirged,
“A maximally efficient, agile, flexible pharmacezdl manufacturing sector that reliably
produces high quality drugs without extensive ratprly oversight.” Three years later, inp
2005, the ICH Q10 Concept Paper stated“Datays in the implementation of innovation apd
continual improvement for existing products mayunadue to different expectations in the

three regions (Japan, EU, USA)Ih support, many governmental and non-governmental
organizations have written Position Papers on tA€ Bomplexity topic as well and the
attendant need to simplify the regulatory processieraging the principles of the ICH
guidance documents the One-Voice-Of-Quality indugiroup has issued a proposal [on
managing Post-Approval Changes which is sponsoydatid Chief Quality Officers (CQOS)
of the world’s 25 largest pharmaceutical companiég. solution proposes that lower risk ppst
approval changes can be managed using risk-baseippes as laid down in ICH Q10 Annex
1. The current post approval change process rexjilnad each country (or region) has its awn
reporting requirements (or levels) for prior ap@mbwf a PAC, distinct documentation
requirements for the change, and different revippsaval timelines. Each country completes
their own individual scientific and technical ass®eent of the PAC. It typically takes 3-5 years
(or more) from the first to the last regulatory agge approval of the same PAC even when
circumstances would warrant a more rapid response.

The figure below shows a real example of a singége involving a vaccine approved in 138

28 5ee: ICH Q9, Quality Risk Management, 2005, ICH Qh@yrfaceutical Quality System, 2008, ICH Q12, Tedhnic
and Regulatory Considerations for Pharmaceutical (IRtodifecycle Management, 2019, QAS/20.851, WHOftdra
Good reliance practices in regulatory decision-mgKkor medical products: 6 high-level principlesiaonsiderations,
2020.

29 “Industry One-Voice of Quality (1QV) Solutions: Efftive Management of Post-Approval Changes in the
Pharmaceutical Quality System (PQS) through Enlr@sence and Risk Based Approached: Emma Ramnarine,
Anders Vinther, Kimberly Bruhin, et al. PDA J Phasuti & Tech 2020, 74 456-467.

30 pharmaceutical CGMP Initiative for the 21st CentugyRisk Based Approach, FDA, 2002.
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countries. The change was a simple scale up oaidy grocess step. It was concluded by [the
company that there were no safety, efficacy orituiahpact to patients. 62 countries classified

the change as a major change requiring prior ajphr@7s countries classified it as a minor

change not requiring prior approval, and 39 coestdid not require reporting. In response to
the proposed change the company received 177 gosdtiom 22 countries following the
individual assessments, there were only 19 diffegjaestions as many were asked by multjple
countries (see figure 3).

Majpr haveraised

ppoEie) e 177 questions
62 countres out of which only

19 e different

Minor
repoging level
37 oountries

Due to the complexity of manufacturing and contstbivaccines and the limited number |of
manufacturing facilities, vaccine manufacturersmmdrmanage at the same time 2 different
versions of a manufacturing and control processa Asnsequence, vaccine manufacturers are
obliged to organise a very sophisticated stockmigzhanism which enables to supply each
country with the current nationally approved vaecipending the approvals of the submitted
change. Between downscaling production of theahitaccine version and full approval and
distribution of a new version, there is the potnfdr a shortfall in supply, especially when
during this period an abrupt increase in demandirsc®©btaining PAC approvals remaing a
complex process for global manufacturers, despdbad regulatory harmonization efforts.
This complexity leads to increased risk to globataine supply (including in Europe) and
delays the implementation of technical changesatig increase of manufacturing capacity.

In a recently published communication, the Intdomatl Coalition of Medicines Regulatory
Authorities (ICMRA) “recognizes that regulatory authorities can gainfi@ééncies by
developing common procedures, guidelines, requingsneand interoperable infrastructure
that would facilitate the timely sharing of infortitan among regulators on changes occurring
within the supply chain. This may include reliarae the assessments of other regulators
reviewing those changes. ICMRA considers thatabigd lead to more timely availability of
medicinal products for patients by shortening apaddimelines %,

The proposed solution is to leverage publishedangd documents to reduce the complexity
(particularly for low-risk changes) with industrynéh regulatory authorities working in
partnership and in full transparency to reduce tasgupply. The solution proposed however
is not intended to compromise on the productiomigh-quality medicinal product, impagt
regulatory compliance or patient safety. Conversieyyleveraging ICHQ10, it is warranted
that industry mustiemonstrate an effective pharmaceutical qualityespsand product and
process understanding, including the use of quailitly management principlesd once this

is demonstrated the opportunity ariseggitimise science and risk based post-approval ceang
processes to maximise benefits from innovation @rdinual improvementThe intendeg
enhanced science and risk-based approach canasefeo justify noncompliance with GMP

31 http://icmra.info/drupal/strategicinitatives/pgkistsftement
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requirements. Companies should remain compliart ®¥MP requirements while using this
approach to determine regulatory strategy and neacagformance to global registrations.
Regulatory filings should be kept current on a teghasis.

2. Packaging and labelling requirements in the EU

The burdensome packaging and labelling nationalirements across the EU may have| an
impact on the supply of small markets as well atherflexibility of supply (this is especially
true for products with long manufacturing cycleBhr inexpensive and older medicines,
specifically, it can be economically too burdensdorteMAHs to continue marketing products
in small markets for which they have to separgbetduce very small batches due to natignal
packaging and labelling requirements. The Euro@manmission should allow for flexibilities
for medicinal products dedicated to small marketssbtting a framework for regulatory
flexibility in licencing and labelling rules for sati markets.

For vaccines, the use of multilingual packs/packagéets is strongly limited by logistical
constraints. Given that the vast majority of vaesirhave to be stored in refrigerated
conditions, reducing as much as possible the fiteegpacks to facilitate storage is critical fo.
For this reason, multilingual packs for vaccines lanited to a maximum of three different
languages. Four Vaccines Europe companies indeptydwaluated the number of shaned

packs needed to cover all EU/EEA countries fomglei presentation of a centrally approved

vaccine. They reached the conclusion that 14 tdifférent packs are needed even with the
optimal use of multi-lingual packs due to differeaasons (including pack size, serializatjon

constraints, logistical considerations). The ditglie vaccine presentations and languageg for
pack and leaflet in EU/EEA contrasts with countsash as the United States for which large
amounts of doses can be supplied using the sarkagiag?.

Taking into account the vaccine specificity, incluohg the fact that vaccines are not selft
administered, Vaccines Europe’s recommendation is)to move to a common EU pack
accepted by all EU/EEA countries and 2) to replacéhe paper leaflet by an electronig
leaflet to address the problem of shortages in theU.

3. Vaccine batch release by Official Medicines ControLaboratories

As part of the regulation of medicinal products farman use, article 114 of Directiyve
2001/83/EC states that a Member State is allowetisbnot required, to test a batch of jan

32 For example, a large company with 14 vaccinesidigid in the US and 27 in the EU reports that axiprately 20
times more stock keeping units (SKUs) are needembtver the EU market compared to the US. The negudduce
different vaccine packs and leaflets in differemtduages significantly reduces supply chain efficje Due to a
combination of factors such as the size of the etafk8 countries in EEA have a population of ldemnt10 million
inhabitants), limited shelf life or conditions ingeExd by tenders, vaccines may have to be deliverathall volumes
(sometimes a few thousand doses) of country-spqmaftks. As a result, packaging lines have todygpgtd to allow the
changes of label (text on the immediate or outekaging), leaflet and carton, and quality conttase to be performed.
Frequent changes significantly reduce the capatipackaging lines. Vaccine packs and leafletsfier@nt languages
can also prevent that a shortage situation in onatey to be immediately solved by the use of vaesiproduced for
another country. Although some countries accepttthesfer of doses in a foreign pack in case oftalge or in
emergency situations, this remains an exceptiontgdaon a case-by-case basis. A number of meagqnesented in
Annex X / Table Y) to reduce the number of courgpgcific packs and leaflets across the EU/EEA arfddilitate the
transfer of vaccines between EU/EEA countries deoto avoid supply disruptions.
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immunological medicinal product by an Official Meilies Control Laboratory (OMCL)
before it is placed on the market. In practice rgvaccine batch is tested by an OMCL before
being distributed in the EU. The Official Controlthority Batch Release (OCABR) consists
of analytical testing and document review. Theingsto be performed as well as the content
of the documents to be reviewed by the OMCLs afiee in the product guidelines published
by the European Directorate for the Quality of Ménks & HealthCare (EDQM). OCABR
performed by any given Member State is recognigealltother Member States. As mandated
by the European Commission, the EDQM acts as tloeefeiat of the General European
OMCL Network (GEON). During the GEON yearly plenangeting, all the representatives
are offered the opportunity to officially adopt tte&ABR procedures and guidelines drafted
by the Advisory Group (consisting of six represémes from different Member States). The
approval process of guidelines and procedures dstingg reduction schemes requires
unanimous vote which is a hurdle to fast and effitievolution of OCABR guidelines
Independent batch release by a National Controbtatbry (NCL, referred to as OMCL in the
EU) is one of the final steps before placing a waon the market and is, regardless of its
duration, a contributing factor to vaccine shortaged supply delays. The data collected by 3
manufacturers shows that an optimization of thevBttine batch release process would alfow
a more predictable and earlier supply and thusaethe duration of shortages (see Figure 6).
For vaccines manufactured outside of the EU antilolised in EU, each lot has to be tested
and released by an EU OMCL even if it has beerdelsy the NCL of the country where|it
has been produced. Similarly, vaccines manufactureitie EU and exported to non-EU
countries may be tested by an EU OMCL and retdsyeitie NCL of the importing country.
Therefore, the same vaccine lot may be tested alevwenes by independent control
laboratories.

Vaccines Europe strongly recommends mutual recogriigreements or reliance mechanisms
between authorities in order to avoid the repetitid independent batch certification which
leads to a reduction of the remaining shelf-lifel amay lead to vaccine shortages and supply
delays. Vaccines Europe also recommends 1) thatNEPEcedures and guidelines are

adopted by a majority of the representatives (astdunanimity) as it is currently done for
CHMP opinions for centrally approved products apdhat EDQM guidelines are revised |to
avoid that OMCL testing is on the critical pathbaftch release, at least for well-established
vaccines. For example, testing on purified antigelk rather than on drug product should|be
considered. Other opportunities such as reducéidges testing of manufacturer’ sera for|in
vivo assays should be more widely implemented.

duration (day)
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Figure 6: Review of timelines for OMCL batch releas
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The graph illustrates the time between the relbgisee manufacturer (Day 0) and the OCABR

certification. The timelines have been analysed’{d20 batches from 3 manufacturers; each
dot on the graph corresponds to a single batchahhbysis shows a large heterogeneity infthe
OCABR timelines for all categories of vaccines, epicseasonal influenza vaccines. It glso
confirms that vaccines which are released baséd vino assays have on average the longest
timelines for OCABR certification. It has to be edtthat at Day O, each vaccine batch may
already be allocated by the manufacturer to orseweral markets. The heterogeneity of the
OCABR timelines results in difficulties to predigthen a batch will be available for
distribution which may in some cases lead to slgegaAbbreviations: Flu: seasonal influenza
vaccine (503 batches); In vitro: vaccines releasasked on in vitro testing only, excluding
influenza vaccines and live virus vaccines (4,642les); In vivo: vaccines released based on
an in vivo potency assay (1,260 batches); LVV: llreis vaccines (1,015 batches).

ANNEXE C - Plasma Derived Medicinal Products (PDMP}¥and their vulnerabilities

1. Economical and geopolitical perspectives

1%

Plasma-derived medicinal product made from humasrpa given by healthy, committed
donors, are essential for some 300,000 Europedentmtvho rely on these therapies day to
treat a variety of rare, chronic, and potentialfe-threatening conditions. Without these
treatments, many patients may not survive or wbaklk a substantially diminished quality |of
life.

The PDMP industry brings a strong European manufex sites footprint, unlike other
pharma sectors. This global map below illustratesRDMP manufacturing footprint in the
EU with 17 commercial and three not-for-profit ptees fractionation facilities (many more
than the US).

Global European Interactive Map: https://prezi.caew/hXBhxDEIo8R2cavcdulk/

PPTA MEMBER AND EU MANUFACTURING SITES

13 ensure up 10 SOt Indarmation, the Getods in tha Ntero(tive Map ore Sudiect to Periadic (hangey

The key vulnerability lays in an in sufficient phag collection in the EU and a significant
dependency on US plasma imports which has beeridligdd as a concern by the HU
Commission in its 2019 Evaluation Report of thectioning of the EU Blood Directive:
currently, only 70% of EU’s plasma needs for maotifang PDMPs to cover patients needs
(growing by 8% every year) are collected in the Bilst around 30% of the plasma needed
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is imported from the U.S.

In order to increase plasma collection in Europelie manufacturing of PDMPs and enspre
the availability of PDMPs for patients, an apprafgiframework is needed that differentiates
between whole blood and blood components for teesnsh and plasma for manufacturing.

The root causes driving this vulnerability lay e tfollowing barriers:

in

The absence of insufficient dedicated plasma didlec(plasmapheresis) programs
many EU Member States

Restrictive policies to establish a stronger plaspikection infrastructure
Co-existence of public sector and private sectasiph collection centres are only allowed
in Austria, Czech Republic, Germany and Hungary.
Unnecessary regulatory burden for plasma collectimat do not take into account
technological and scientific developments that hasaurred since 2002
“One size fits all” application to PDMPs of reimlsement system constraints such as
clawback/payback taxes, despite the specificitid3MPs

2. Regulatory framework perspective

1. There is overall an unnecessary regulatory muedeto plasma collection that do not take
into account technological and scientific developtaghat have occurred since the EU Blgod
Directive was adopted.

Plasma for manufacturing is very different to whbleod (for transfusion purposes) fron a
pathogen safety and testing perspective, and shewdbject to rules generated by a European
technical body with sufficient expertise in plaswiaich must be subject to the strict EU rules
on inclusive consultations and transparency. Theses should reflect current scientific
evidence and remove outdated regulatory barriettset@ollection of plasma for fractionation
that are no longer supported by science.

The following regulatory barriers are no longerpoped by science, and should be remoyed
in a revised EU Blood Directive, to increase retpraefficiency by

Revising existing eligibility criteria for plasmabdors based on the newest technologjical
and scientific progress. Donor eligibility critesaould take into account the ability of the

PDMP manufacturing process to remove known and gingeipathogens, thus ensuring

highest quality and safety of PDMPs.
There is a need to refine, improve and accelertatedard activities in inter-epidemjc
periods to increase preparedness, and, where aaffarient and effective approach |is
possible, adapt regulatory requirements to scieratifd technological developments. This
includes regulatory tools such as rolling revieWwslata as they become available from
ongoing studies.
For PDMP manufacturers actions are needed includinmpval of the ‘2nd step approval
process’ for Plasma Master File (PMF) certificataord relevant guidance, and change to
process to accept and enter new plasma collectioines in the EMA PMF system.

On GMP inspections and EU-US MRAs (Mutual Recognithgreements):

a) Modification of GMP inspection procedures isdeg including provisional certification
of new manufacturing facilities, re-certificationf @xisting manufacturing facilities,
modification of GMP inspections to include remotgaper audits for the duration of COVID
-19. PPTA calls for update and flexibility of ingpi@n procedures, and operational suppotit to
national authorities which currently are not aldeapply flexibility, such as remote GMP
inspections. In order to tackle the (re-)emergesfceommunicable diseases/pandemics| an

Workstream 3 Report - Workstream 3 Vulnerabilities Page 48 /55



Structured Dialogue: Workstream 3 Report

adequate EU framework to facilitate production gérimmune immune globulins (HI-IG$
is needed

~—

b) PPTA specifically advocates for the inclusioJo plasma collection centres in the current
EU-US Mutual Recognition Agreement (MRA) on GMP pastions and EU inspectors
capacity building. The need for an MRA was parteiyl well highlighted during the
pandemic, as physical EU inspections could notdreopmed and were delayed, impacting the
availability of US-plasma derived medicines to berketed in EU. Also, there is a shortage of
EU authority inspectors who perform remote andfdré®untry plasma centre inspections

Trade agreements have failed to consider plasnstagting material for PDMPs, leading to
insufficient regulatory cooperation and harmonmativith the US, such as EU-US MRA
(Mutual Recognition Agreement): Plasma and PDMesarrently not eligible for inclusion
in the MRA, in large part due to the fact that th& and the EU do not have a common or
similar definition as to plasma for manufacturidgrevised EU Blood Directive containing|a
definition of plasma for manufacturing would heljdeess this gap and open the door to|the
inclusion of PMDPs in future EU-US MRAs. PPTA sgeeilly advocates for the inclusion of
U.S plasma collection centres in the current MuRetognition Agreement (MRA) on GMP
inspections and EU inspectors’ capacity buildingsoA there is a shortage of EU authotity
inspectors who perform remote and/or 3rd countagipla centre inspections.

3. Reimbursement framework perspective

When PDMPs are reimbursed, they often face additi@eonomic challenges, including
reimbursement issues, the consequences of ext&fieaénce pricing (ERP model), andfor
cost-containment measures such as clawback or gayhzes. Although several countries
have lifted, deferred or reduced application oktheaxes, in recognition of PDMPs’ unine
value and nature and unique risks to availabititigre remain many others that continue to
apply them (see below visual), such as:

Greece, with a 45 % clawback tax on PDMPs, Hungatly several clawback tax alike
mechanisms, Bulgaria with a 10 % clawback;
Italy with a 15.7 % payback tax applied selectively’"DMPs made with plasma collected
outside of Italy (but not to PDMPs made with plastofiected in Italy);
France applying a payback tax mechanism to PDMRieméth plasma collected outsidle
of France from compensated donors (but appliedd®!Ps made with plasma collected
in France.

This taxation of PDMPs in a “one size fits all” apach” like all other pharmaceuticals adds
a supplementary layer of cost pressure and vuliligyadd the supply chain of PDMPs on their
way to patients.

Several countries recognized the PDMP specificsaitir lifted, deferred, or reduced the
application of these taxes for PDMPs; this relietteel sector from burdens to contribute| to
vulnerabilities and resulting tensions as to patcess to those treatments, for instance|(see
below visual and Vintura EU White Paper, 2020):

Belgium exempted in 2009 PDMPs from the applicatbra clawback like tax, Poland
exempted immunoglobulins from a similar tax; Greexempted also immunoglobuling;
Romania exempted in 2020 definitively all PDMPsirthe application of the clawback
tax,

Bulgaria exempted in 2021 immunoglobulins from #mplication of the supply growt
tax,

Portugal applied a reduced tax of 2.5 % to PDMPssuse 14.5 % for other

>
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pharmaceuticals.

In PPTA’s view, the examples of countries that hhfted cost-containment measures for
PDMPs by recognizing their unique nature, ultimatelthe patients benefit, could becomg a
blueprint for other countries in their economicipiels as to PDMPs.

SHVA ROXR
RUANNE ERNST

The EU could thus envisage addressing a recommendatEU Member States to apply cost
containment measures in a differentiated mannd?D&Ps, on basis of abovementioned
rationale, and to either exempt them from or stipngduce the burden.

Tender practices and procurement

The final set of economic practices and policies #ffect patient access is the way in which
PDMPs are procured. Tenders should be designedctade more (value-added) criteria
instead of only being focused on price. In the togteneous European healthcare systems,
varied procurement approaches are practised; ficgatgprocurement, through the so-called
“intelligent tenders” which aim to ensure availéilof diverse medicines and brands, and
“centralised, regional or hospital tenders” whigpitally result in availability of the
“cheapest” single medicine or brand. Instead, p@ment practices should ensure that the
optimal treatment is available. Treated patientstnhe allowed to continue the optimal
therapy, and for naive patients, alternative brandst be made available.

European payers and policymakers may wish to tetisir procurement practices specific|to
PDMPs and take into account that they cannot besidered bioequivalent and
interchangeable. It is worth considering a numldaneasures, such as tenders allowing|for
multiple brands to be procured or exemption of PBNBm central tendering procedures.

National stockpiling

PDMPs should be exempted from national stockpiting to its specifics, or be subject|to
stockpiling requirements limited to maximum a mowthless. Longer stockpiling wou
severely distort patient supply, such as of prallike immunoglobulins, since stockpiling,
especially in big markets would deprive/limit supph other middle/small countries and by
that jeopardize the EU solidarity principle.

o
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Additional Elements

APl manufacturing — options to improve variations management
Increasing quantity of GMP-related information in the regulatory dossier
Over the past years the trend by quality assessoegsjuest more and more API supply cha
data in the dossier has the potential to triplenilmaber of variations per MA per year at firs
and then to lead to an increased number of vangtdue to maintenance of the newly
introduced regulatory dossier information. Whilee thutsourcing trend within the AP|
manufacturing industry was already a reality, M#rg Authorisation (MA) dossiers
submitted did not generally include information ARI supply chain operators involved
before the final APl manufacturer (particularly riesting sites, in-process testing sites |or
intermediate manufacturers). These were, and @@ managed and controlled through
GMP/GDP audit and APl manufacturers’ quality systegualification. It should be noted
that this is in line with Directive 2001/8313 whishates that Manufacturing Authorisatig
Holders have the responsibility to only use APHt theve been manufactured in accordance
with GMP.

n

=]

Since 2013, several regulatory guidance documenfisrims have undergone changes with
regards to the description of what is meant by iBhufacturing, bringing consistency to the
already existing definitions in the pharmaceutlegislation and the EU GMP Guide Part I,
and clarifying regulatory expectation for the infation to be put in the dossier.

Often, drug product manufacturers rely on extelafabratories for testing of e.g. microbia
purity to deal with bottlenecks or for specifictiethat cannot be performed internally. Al
subcontracted activities are covered by relevaatityuand technical agreements. With the
publication of the aforementioned guideline, allitidnal sites (even backup sites not in uge)
have to be covered in the regulatory dossier.

The authorities should have full access to therinfdion and keep full visibility of the supply
chain. However, a lean approach to transparencglemant supply chain functions compared
to the current submissions of variations to thdthemuthorities should be considered.

Changes of a purely administrative nature generdisproportionate amount of work far
the applicant and health authorities to proceser@’ts a need to incorporate information
flow from existing controlled respective qualityssgms, audits and inspections to
facilitate transparency and better lifecycle manag@ of medicinal products. As
outlined previously in the section 6ariations” currently available guidance issued hy
ICH and WHO could be effectively utilised to mandge risk changes by applying riskr
based regulatory strategies to allow more chamgég tmanaged in the Pharmaceutical
Quality System or via notification pathways rattiean the conventional prior approval
proces¥,
Information on some types of manufacturers in th@psy chain or changes thereof should
be provided via digital means to the databasessaitite by each health authority (i.e.
SPOR database), instead of via classical varigtionedures.

33 |VQ Reference: "Industry One-Voice of Quality (1Q89lutions: Effective Management of Post-Approval @jes
in the Pharmaceutical Quality System (PQS) thrdaghanced Science and Risk Based Approached: Emma Raena
Anders Vinther, Kimberly Bruhin, et al. PDA J Pha8ti & Tech 2020, 74 456-467
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Digitalization in the supply chain processes
The crisis has exacerbated longstanding issue®deia lack of digitalization in healthcare,
including regulatory processes for the approval er@htenance of medicines. We know
that robust and harmonized digital regulatory systdor addressing challenges such |as
shortages of medicines can make a tangible difterém handling health emergencies. This
should be reflected in the European Medicines Agdegislation. Digital solutions in the
regulatory field can bring us much needed agildyrapid response to a fast-changing
environment, and enable regulatory authorities éaitor and promptly react to major health
events. The EU legislation concerning regulatomnyateons (human pharmaceutical products)
is not aligned to the newly developed IT tools dredematics system initiatives, such as
eCTD, Art 57, SPOR/ISO IDMP and FMD. Consequenthe complex and invariably
segregated EU Telematics environment fails to naakédeal fit with the submission and
processing of regulatory variations linked to thppy chains. As a result, Industry and
Authorities are forced to continue to undertakeurethnt tasks or adopt workarounds:
investing resources and time to manage a huge ramehlly growing number of variations;
notably administrative, often information-only \afons such as changes or corrections| of
addresses.
Switching from a document-based processes towdrelsstibmission, management, and
evaluation of structured data via a two-way comrihh Regulatory submission gateway.
Regulatory data submitted once, as structuredatatan one format only and reused by the
authorities for various purposes. Achieving great®italization and interoperability of
systems will likely be an effort over a longer timgan. Recent improvements, such as the
use of a web portal instead of paper, requiredifsignt efforts and the task ahead will be
significantly more challenging.

Shortage reporting optimization options
In the current medicines shortages reporting systéarketing Authorization Holders
(MAHSs) have the obligation to report potential dages to National Competent Authorities
(NCAs). Shortage does neither have the same definior the same timeline requirements
across EU member states. They must be reportatiffiéeent portals which are hosted by the
National regulatory agencies, mostly under natidaalguage. This results in multiple
channels to submit similar data, but with differesien specific information to be provide
depending on different national requirements. Thiem®nsistencies result in differen
interpretations and different questions by natioagéncies. The lack of a harmonized
template for data collection or use of master died@ls makes sharing information across
National Competent Authorities and the EMA verydmrmsome.

—~ O

Establishing the full implementation of the ongoimgster data management (SPOR) by/|all
stakeholders (e.g. SPOR currently doesn’t covellegaters and distributors) in all processes
and all products and with the connection betweéstiag systems (e.g. SPOR and EMVQ)
would bring important benefits. National agenciesuld be in a position to better evaluate
the impact on the supply chain (e.g. suppliers fepacific regions/countries), evaluate the
availability of medicinal products within Europe .ge potentially tracking volume
changes) and identify and signal shortages facatiproducts.

While ensuring a connection between existing systaentified (SPOR and EMVO) ig
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desirable, this will not directly lead to the impements listetf. It should be noted that thg
hospital pharmacists’ association (EAHP), Afforadabedicines Europe, PGEU, and GIR
(the European Healthcare Distribution Associatioepresenting full-service healthcar
distributors (wholesalers)) do not support usingMBVdata for shortages monitoring, as t
EMVS was created to protect patients from falsifieedicines. Data uploaded in the EMV/{
they argue, will overestimate available supply afdisines and underestimate demand
national leve?. These associations make up the majority of stalklehs associated tg
EMVO, the organisation in charge of the EMVS.

To conclude, there was agreement that all staket®ldvould benefit from a shortag
reporting system which enables-time and harmonized information on shortageqsee
figure 8). For this to work efficiently, a collaladive approach and 2-way communicatiq
between regulators and manufacturers (and othest&€holders at time of crisis) is neede
Communication will not necessarily or “only” be udpd between regulators an
manufacturers but directly include other actor®ssthe supply chain ex-manufacturing.

Figure 7. Current reporting system
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3Shttp://girp.eu/sites/default/files/documents/girpsjtion_on_use_of _emvs_for_monitoring_of_shortages_
_updatedfeb21.pdf
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Figure 8. Proposal for a robust digital EU-harmongsl system

Investments for R&D the key on-patent medicine vulierability

The medicinal product lifecycle starts with theaatuction of a new in-patent, novel, drug to
address patient need. The innovative pharmaceutidaktry is focused on innovation and
developing new drugs. This R&D process is charesedrby:

1) The very high risk of failure (1 in 10.000 malées ends up in a medicine for patients);
2. The very high costs of R&D (€2.1 bn on averdg®l@si et al., 2016);
3. The long time period needed to develop a newicimed— ranging from 8 to 13 years;

4) The highly regulated nature and process stegisnéted to be taken in the R&D process
from a promising molecule to a finished dose prodMulnerabilities in the in-patent
medicine segment are those that undermine the smgesvestments to fuel the R&D
process. Ultimately all in-patent medicines gopdtent and become generically available).

Once the patent expires, the medicine goes offapatad starts to be produced in large
guantities. For this reason, the off-patent secémresents the majority of prescriptig
medicines in volume terms (close to 70%). The afiept sector is characterised by
multisource competition, and reimbursement prastare designed to achieve low prices (for
example through single winner tenders or refergmieing). This makes the off-paten
segment a very price-sensitive procurer of raw matethat meet pharmaceutical industry
standards.

>
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This medicinal lifecycle is what is key to understang the differences in how vulnerabilitie|
matter for different medicines and these differenaee essential to drive policies that wjl
increase EU supply chain resilience without damggnore than a policy is trying to solve,

= 0

The on-patent products are the result of massivesiments in R&D. Unlike the off-patent
products (see belowupply chain vulnerabilities start with attracting i nvestments to
fund R&D that lead to the innovative medicines of éday and generic medicines of
tomorrow. The supply chain for on-patent products is aksy womplex but managed very
differently.

The global supply chain for on-patent medicinesoisdriven by cost-pressure considerations
mainly, but rather by R&D and production optimisidgcisions from manufacturers, from
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raw materials to final finished products. If thdrattiveness for the EU in terms qaf
investments for R&D is reduced, EU vulnerabilityterms of access to the latest scientific
developments and technologies to ward off a fupaiedemic will increase. This is the key
element a pharmaceutical strategy should addresdofw-term resilience to address
vulnerabilities.

Contrary to vulnerabilities that need to be addrdds maintain EU innovative capacity, the
production part of supply chains for on-patent riegis is much less vulnerable; much lower
than for the generic industry, for raw material®lé\and for finished dose forms. A veny
detailed ECIPE study (2021) has shown — based aoski (2019) data that imports of
pharmaceutical for the combined on- and off-patedustries come for 81% from the EU
itself in value terms (71% in volume terms). Thegéamajority of EU imports are destined
for production for re-exporting after adding sigréint value. An EFPIA Membership survey
shows that 64% of APIs are manufactured in Eurdd® in North-America and 11% in both
India and China combined. The large majority of pamies have also not moved productipn
to lower-cost countries at the moment their prosluetnt off-patent. For on-patent medicines,
the survey finds that 92% of shortage of medicim&#ications result from a disruption of
API supplies in the EU and UK. The most reliabld applier countries are Switzerland (0%
disruptions), Singapore (0%), North-America (1.12&0)l China (1.7%).

Some on-patent medicines use very new processeaseaadvery little volumes. Because of
the patent-system, there is one final producenahaovative medicine. This producer — v
market pressure — ensures that supply continues aasilient. The main criteria — shown b
the EFPIA survey — for location and sourcing of &\Rte (in order of importance): qualit
(1), sustainability (2), reliability of supply (3}psts (4), and location (5), a picture that ig/ve
different for generic medicines (see below). Iniadd, innovative medicines are more likel
to require advanced technical equipment and ahgghlicated workforce for manufacturin
of complex molecules which make adjustment moregterthan just relocating supply chai
activities.
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