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Executive Summary

Since demand for immunoglobulins (Ig) in Europe has more than doubled over the past
15 years, the SUPPLY project’'s Work Package 6 (WP6) was assigned to assess the
appropriate use of Ig and on its prioritisation in times of crises amongst European
Union (EU) Member States (MS) and the United Kingdom (UK).

This report builds on our first report, D6.1: A comparative analysis on the current use
of immunoglobulins in individual countries: A clinical program. It assessed the scope
of Ig usage across medical specialties and different EU MS, focusing on mitigating and
prioritising strategies in times of crisis, particularly on the influence of the COVID-19
pandemic.

This report, D6.2, integrates the feedback of stakeholders and offers a roadmap of final
recommendations and concrete actions towards appropriate use and prioritisation of
Ig in times of crisis. These are summarized into three main sections, highlighted below.

1. An improved understanding of Ig usage is needed

e Since MS do not have equal capacities to collect information, different steps
may be required to systematically collect data about Ig use. A prerequisite would
be to agree on governance and responsibilities regarding data jurisdiction,
control, maintenance, accessibility, and sustainable resources.

e Thefirst step would be the identification of existing data sources on Ig use within
each MS, which includes established registries and databases from reference
networks and scientific societies.

e The second step would be the creation of a comprehensive centralised
database along with a central analytic hub at the national, or at least regional,
level. Aggregated normalised national data would be made available to the
upcoming European Health Data Space for global analysis.

e A proposal of variables for a collection of both a minimum and an extensive
dataset is provided in Appendix II.



. The development of a structured and harmonised prioritisation and
management plan in times of shortages is required

Since existing EU prioritisation plans and indications are not uniform between
countries, a harmonised methodology is recommended as a first step to
ensuring that each MS establishes a prioritisation plan for shortages.
Guidance would include protocols on switching between brands and/or routing,
use of alternative treatments, treatment paradigms, best practices, and Europe-
wide communication network and shortage awareness systems. Integrating
such guidance with existing guidelines and recommendations is crucial.
Patient representatives are an important part of these decision-making
strategies.

At the EU level, concrete actions can include collaborative groups sharing
methods and experiences as the pandemic has resulted in many lessons
learned. These lessons learned could be turned into a simple and core set of
criteria and actions that can be easily implemented.

. Collaborative bodies need to ensure linkages between similar
initiatives and expert networks

These recommendations are a starting point to be able to benchmark Ig use on
a granular patient level and harmonise the indications for Ig usage within the
EU.

Collaboration with other EU initiatives, such as CHESSMEN, is vital for
optimising supply and for the implementation and incorporation into clinical
practice for I|g management strategies.

To ensure adequate linkage and collaboration, collaborative bodies at the
national and EU level must be reinforced or created to build necessary
partnerships for sharing of data and information to manage Ig supply and
demand.



Chapter 1: Introduction

1.1. Aim

The aim of Work Package 6 (WP6) is to deliver a set of recommendations on the
appropriate use of plasma-derived medicinal products (PDMPs) at baseline and on its
prioritisation in times of crisis. Although several PDMPs are manufactured from
plasma, emphasis is primarily on polyvalent immunoglobulin (Ig) as this product is the
main driver for the volume of plasma collected and needed for European strategic
independence.

This report is a follow-up document of the D6.1 report, which provided information on
1) the current indications and usage of Ig and 2) the differences in use of Ig in Europe
whilst providing insights on potential reasons for these differences such as clinical
practices, product supply and reimbursement, existing guidelines and differences
between countries and adherence to the guidelines. Of note, appropriateness
(regarding the scientific level of evidence) of the existing guidelines was not under
investigation.

After the submission of D6.1, a multi-stakeholder virtual workshop was organized on
September 6", 2023, to present preliminary recommendations and obtain feedback
from relevant stakeholders. Forty-seven participants representing patient
organisations, clinicians, blood establishments, industry, national competent
authorities, the European Medicines Agency (EMA), and the European Commission
(DG SANTE) were chosen and invited through the networks of the European
Haematology Association (EHA) and the SUPPLY Consortium.

Two breakout sessions of 45 minutes regarding the themes of data collection and
harmonisation were organised. Subsequently, all participants gathered for a
concluding discussion. The key takeaway points from the breakout sessions were
presented and considered along with other topics that had not been discussed until
then.

Workshop presentations were sent to the participants along with a brief survey to
gather any feedback regarding the content. The survey and responses are found in
Appendix I.

Therefore, D6.2, provides our final recommendations, in which we have incorporated
stakeholders’ input, and offers a pathway for next steps.



Chapter 2: Data Collection Recommendations

The following recommendations have been elaborated based on the conclusions of
our previous work (D6.1), as well as the workshop organised in September.

2.1. Steps to follow

One of the key conclusions from D6.1 is that EU MS do not have equivalent capacities
to collect data about Ig use. While many MS have digitalised patient management
systems, they still do not systematically collect this data centrally/nationally or even at
a local/regional level. Moreover, the information in the hospital’s electronic patient
database is not necessarily collected, processed, and made available.

Looking ahead, there will be the implementation of the European Health Data Space
and the single EU market for digital healthcare systems (eHealth Digital Service
Infrastructure) that will support more interconnection of data. However, there is
consensus that short-term pilot projects to start data collection of Ig use are required
and indeed feasible.

2.1.1. Governance and Responsibility

To enhance access to and sharing of data, policy makers face major challenges in
setting up the necessary data-governance frameworks taking into consideration
privacy protection issues in the light of EU’s general data protection regulation
(GDPR)." Data regarding Ig usage must be owned by the public sector and freely
available as it is a crucial tool for a country to be able to measure trends in consumption
by organising the data collection, storage, maintenance, and analytics of a national Ig-
use database. To be able to anticipate future shortages or supply tensions, it is
important for this data to be centralised, if possible. For example, in Germany, the
German Transfusion Act states that blood donation services, the pharmaceutical
industry, and the health care facilities provide data about plasma collection as well as
Ig manufacture, imports, exports, loss and expiry to the Paul-Ehrlich-Institute free of
charge.? The results are published on a website and are easily accessible.?

The determination of governance structures and the identification of key stakeholders
at the national level are essential and require the establishment of robust policies and
regulations regarding data jurisdiction, control, maintenance, interoperability, and
accessibility.*

For the successful completion of this step, there is a need to identify sustainable
financing mechanisms to support the initiative, as data must be monitored in the long-



term, and connectivity of all the databases at regional, national and EU levels will be a
huge challenge requiring significant resources.

2.1.2. First step: Data Identification and Mapping

This step involves the identification of existing data sources on Ig use within each EU
MS. This encompasses an assessment of the nature of available data, and the way
this data is recorded. Moreover, this process can be accelerated by coordination of
established reference networks and scientific societies, many of which have already
created relevant registries and databases.

Some challenges to overcome at this step include the limited availability of information
in some EU countries, the fragmentation of data across a multitude of sources, and the
restrictions on data access in specific MS.

2.1.3. Second step: Database creation at the national level or regional level

Using the results of the gap analysis of the first step, the final step is to create an
information system to collect Ig use information, set up a centralised database and
central analytics hub. This database should operate at the national, or at least at the
regional level, to include Ig usage data from all available sources. Sharing of this
information between MS can then facilitate better management of supplies across
Europe.

From our work on the French case study in D6.1, the non-specific nature of some ICD-
10 codes demonstrated the difficulty in analysing data by underlying disease, even in
a system with national data collection protocols and regulation if the system has not
been designed with the research question in mind. Thus, we recommend that the data
collection should include clear coded information about the indications for all Ig
prescriptions since the ICD codes will not be sufficient. Furthermore, collaboration with
manufacturers of Ig is pivotal for the success of this initiative as they can provide crucial
data about |g manufacturing, sales, imports, and exports. However, this is likely to be
limited since manufacturers will only give information to the National Competent
Authorities, or EU Commission, when required. Their data would be aggregated before
being published.

To proceed with this step, two approaches are to be taken in parallel:
- In MS with pre-existing databases, it will be necessary to put in place extraction
procedures from these identified databases and to create a centralised one at
a regional or a national level, while drawing insights from international models.
- Secondly, it will be necessary to analyse the situation of MS who do not have
digitalised health data available even at a local level.
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This means that even if there are existing databases, there will almost inevitably be
missing variables that are not currently uploaded or collected from the original source
and information systems will have to be put in place at the local level. Other challenges
to overcome have been identified: firstly, the sheer number of different data sources
and providers makes it difficult to collect patient-level data, especially in countries with
a federal structure. Therefore, in the short term, only data at the product-level may be
accessible. Secondly, existing data registries tend to favour certain types of patients,
often chosen by specialised clinicians in specialised centres for specific medical
conditions and so registers may not exist or may have incomplete information e.g., for
certain rare diseases.

2.2. Minimum dataset to be recorded

2.2.1. National / EU data recorded at the patient level

Whilst the aim is to understand and monitor trends in Ig use (supply and demand), the
SUPPLY project has underlined the current absence of granular data or information
that would be required to achieve this. To conduct an assessment of appropriate
usage, there is a need to collect granular data, ideally at the patient-level using data
protection protocols, although clearly this will lead to large datasets over time. An
alternative option would be to collect aggregated data on dispensing medicines from
hospital and community pharmacists. A proposal for a minimum dataset is provided in
the data dictionary found in Appendix Il. Analysis of this minimum data set would
provide usage data by indication such as the number of patients treated per year and
the volume of Ig used which could be crossed with epidemiological incidence,
prevalence, and natural history of disease information. In the event of a supply shortfall
this would facilitate managing demand within treated populations.

Given the complexity of this task, as discussed with the stakeholders in the workshop,
one possibility to initiate this be to pilot data collection - whether it be at a patient level
or aggregated data - for a limited selection of pathologies to test the concept and
prepare the future of longitudinal follow-up of Ig treatments. It is well known that in
addition to the complexity of identifying and collecting the data in the most streamlined
fashion possible, the data management aspects, such as data normalisation to
standardise and organise the collected data effectively, are challenging. A small pilot
to start this process with a minimum data set, with an aim of setting up national or EU
Ig information systems, will require decisions to identify the most pertinent pathologies
to be covered, minimum data variable requirements, temporal and other technical
issues based on the most pressing current information gaps, but also taking into
consideration pragmatic issues such as current data availability and the costs of setting
up the system.
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A more extensive dataset is included in the data dictionary (Appendix Il) for research
purposes and to forecast trends for prescribing and growth of immunoglobulin as a
therapy (see Appendix III).

This data collection is clearly a vast and complex project. The experts consulted in
WP6 agree that this initiative may have to be piloted by identifying one or more
indications where prescription data collection seems potentially more feasible. An
example would be Kawasaki disease that has a clear specific ICD-10 code. For this
disease, the French case study, that is currently underway using SNDS data as
described in D6.1, will allow to identify the number of patients, number of prescriptions,
the percentage of Kawasaki patients treated by Ig and hopefully estimate volumes of
Ig prescribed/delivered and hospital Ig costs. In addition, this indication occurs in
children under five and, to our knowledge, is always treated in the hospital setting
making the identification of patients, at least in theory, possible and exhaustive. Whilst
it is audacious to project results at this point, Appendix Ill contains a simple preliminary
draft table demonstrating the kind of information and analysis that could be available
should prescription/dispensation data be collected in a future initiative. This would
potentially allow comparison of available epidemiological data of the disease with
actual Ig usage.

2.2.2. Sales/supply data recorded at the product level

The minimum dataset could also be extended to collect information at the product
supply level. Indeed, to accurately monitor volumes of plasma collected/imported, but
also Ig quantities produced and used, direction and scale of growth and forecast future
trends in Ig use at the national level, sales, and manufacturer data directly at the
product supply level is required. Data blood and plasma donation facilities,
fractionators, as well as healthcare facilities (e.g., hospital pharmacies) is needed.

Data collection on Ig use in the EU requires the manufacturers to provide data on
domestic sales in each country’s national market as well as exports in foreign markets.
However, since sales data does not entirely equate to dispensed drugs, losses from
breakages and expired drugs as well as medicines in stock will also have to be
recorded.

This dataset would give an overall picture of the Ig use in EU MS. Data analytics will
help assess and anticipate market needs, the impact of any supply disruptions and aid
formulation of mitigation plans during supply shortages. It will also allow monitoring of
national level spending on Ig. However, this sales or supply product-level information
alone would not be sufficient to analyse the usage of Ig: for example, it would not permit
assessment of either the clinical effectiveness of a treatment or the extent of deviation
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from clinical guidelines (such as off-label use for indications not endorsed in clinical
guidelines), as these would require clinical data recorded at the patient level.

Lessons learned from similar approaches in the past should be incorporated by
gathering knowledge from existing databases and/or registries (e.g., the European
Society for Immunodeficiencies registry).5 It is crucial that sufficient investment in both
manpower and financial resources must be provided to secure the long-term viability,
utility and maintenance of the database. Any short-term or half-hearted commitment
would severely compromise the purpose and value of the project.

13



Chapter 3: Harmonisation Recommendations

3.1. Harmonised indications

In D6.1, EMA’s Core SmPC indications were compared with approved indications in
France, ltaly, Spain, Germany, as well as with those in England and Northern Ireland.
Across these countries there was agreement for eight indications (Primary
immunodeficiency (PID), Guillain-Barré syndrome (GBS), Chronic inflammatory
demyelinating polyneuropathy (CIDP), Multifocal motor neuropathy, Idiopathic
thrombocytopenic purpura, replacement therapy for Secondary immunodeficiency
(SID), Hematopoietic stem cell transplantation, and Kawasaki Disease). However,
differences were found when comparing approved, reimbursed indications for Ig per
country (see Table 3.1). These differences are due to country-specific factors, such as
reimbursement schemes and Ig-related procedures.® Interestingly, in evaluating levels
of national consumption amongst the five countries in 2021, the lowest level was
England and Northern Ireland at 90 g/1,000 inhabitants,” though they have the highest
number of authorised indications. This can be compared to Germany at 159.6 g/1,000
inhabitants® and France at 148.3 g/1,000 inhabitants (from the French case study in
D6.1).

The number of approved indications alone does not reflect real Ig usage, whilst off-
label usage can be difficult to quantify. Variability in Ig consumption is linked to how Ig
is managed, to availability and to utilisation of guidelines — which may differ even at
the local level (i.e., across different hospitals) — and to whether an existing system of
checkpoints is in place for monitoring and safeguarding lg. Thus, given that each
country has its own guidelines and recommendations, a harmonised approach,
beginning with a consistent set of Ig indications for all EU MS that is shared in a
structured manner, accompanied by a harmonised prioritisation plan and management
plan, is of vital importance.

Table 3.1. Comparison of the number of approved indications in different countries

Country Number of approved indications for
immunoglobulins

England and N. Ireland 44

Germany 12

France 11

Spain 10

ltaly 9

14



3.2. Harmonised methodology for a prioritisation plan during
shortages

Results from D6.1 show that prioritisation plans and indications are not uniform
between countries and that varying strategies are in place. Therefore, as a first step to
ensuring that each MS has established a prioritisation plan, the creation of a
harmonised methodology is recommended. During the workshop, it was discussed that
such a methodology would be a process that would include addressing the following
elements:

1. High medical need and unmet medical need;

2. Added benefit of Ig (with consideration of alternative treatments);
3. Quality of evidence;

4. Quality of life for patients / patient involvement;

5. Using the EMA list of authorised indications.

As the basis for indications in a harmonised prioritisation plan, workshop participants
agreed that the indications authorised by the EMA, outlined in the Product Information
of the Core SmPCs,%10 is the starting point. During the workshop, participants
discussed possible approaches to getting more indications authorised by EMA to
update the Product Information. This would entail following a process described in
detail in EMA guidelines,-'3 which includes providing robust clinical data and other
applicable regulatory steps.

Since Ig is a scarce product, it is necessary to consider alternative treatments, and to
consider these alternatives first, i.e. prior to using lg, if such treatments (e.g., plasma
exchange, PLEX) are (high level) evidence-based. Ig should be prioritised for
indications for which no alternative treatments are available. One interesting illustration
provided during the interviews revealed how a neurologist’s hospital, when
experiencing an extreme shortage scenario, made significant changes in its treatment
paradigms so that steroids or PLEX were used as first-line treatment options. This way,
a 50% reduction in Ig usage was achieved, and this practice remains to this day.

Regarding high medical need/unmet medical need, Ig should be prescribed to those
who need Ig the most. Additionally, there is a group of patients who remain
unrecognised in their need for Ig possibly due to the absence of the appropriate
diagnostic tools. This includes rare diseases with the consequence of undertreatment.
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Robust clinical evidence is crucial in using Ig wisely and level 1 scientific evidence is
preferred.'* However, it is difficult to obtain this for rare diseases. Hence, workshop
participants discussed how real-world evidence can play a role where RCT are
challenging. This can be provided by starting registries for rare diseases with details
regarding Ig dosing and effectiveness, as described in Chapter 4. International
collaboration to this effect is vital, on an EU level, and perhaps even on a global level.
With these registries, patient data can be studied using a matched-controlled study
design as second-level type of evidence, when RCT are impossible to perform.

3.3. Harmonised (shortage) management plans

Results from D6.1 showed how further work needs to be done on harmonised protocols
regarding switching between brands and/or routing, use of alternative treatments,
treatment paradigms, best practices, and Europe-wide communication and shortage
awareness systems. This is applicable for times of crisis and non-crisis.

Therefore, a system of checkpoints for Ig use is highly recommended. The results of
expert interviews reported in D6.1 underlined the necessity of such a system during a
crisis. Many clinicians described how hospitals that did not have a pre-existing Ig
system of checkpoints before the pandemic instated one, which included altering
treatment paradigms so that Ig is not always first-line treatment, having an approved
list of indications and the establishment of committees or panels for off-label usage.
For those settings that already had such a system in place, the pandemic led to stricter
implementation of existing guidelines and additional steps (e.g., in the UK, an
allocation method to prevent stockpiling was implemented?®).

Additionally, clinicians commonly adopted practices of rounding down dosages, using
every drop from the vial, assessing if chronic and stable patients could have delayed
or decreased dosages, and having reliable consistent methods of communication.

One commendable example is the robust system in place in England and Northern
Ireland, which includes clearly delineated clinical guidelines (“Commissioning Criteria
Policy for the use of therapeutic immunoglobulin England”), a demand management
plan, and a national Ig database (MDSAS). When a clinician wishes to use Ig, a referral
form must be completed through the MDSAS which indicates whether that action
requires prior Panel approval depending on if the indication is ‘routinely commissioned’
or ‘not commissioned routinely.’ If it does not require Panel approval, treatment can
proceed but a completed application form still needs to be submitted and
retrospectively reviewed by the Panel. If the Panel needs to approve it, further
processes will be activated. Any indications or clinical scenarios not listed in the
Commissioning Criteria requires an Individual Funding Request (IFR) application
subject to support by the Sub Regional Immunoglobulin Assessment Panels (SRIAPS),
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to be submitted to the national IFR Panel. If the IFR is approved, the diagnosis and
locally agreed efficacy criteria are recorded into MDSAS.'® These digital processes
also lead to a potentially exhaustive data collection on Ig prescriptions and use.

Therefore, as part of such a system of checkpoints, a simple flowchart for clinicians to
use in decision-making is proposed (Figure 3.3). This flow chart is an example only
and does not factor in the complexities of modalities for specific indications described
in existing algorithms such as for primary antibody deficiencies,'” CIDP,'® or
hypogammaglobulinemia.'® However, it does provide a simple overview of necessary
steps prior to administering lg, which could be integrated into an electronic ordering or
prescription system. Additionally, such a system would include a harmonised approach
to accommodate for the appropriate usage of off-label indications.

Figure 3.3. Example of a general flow chart to help clinicians determine appropriate Ig
use

Is the diagnosis confirmed? No > Complete the tests to confirm or
deny the diagnosis
Yesl

Is the disease included among

the consolidated indications for 1,
°
the use of I9?

Yes Obtain
authorization Follow alternative therapies to Ig:
CORTICOSTEROIDS: Yes No
Arellg theonly? No » | PLEX Yes No
possible theraov* IMMUNOSUPRESSANTS: Yes No
Yes OTHER DRUGS: Yes No
/ “—}
Primary Secondary

Other Patholo
Immunodeficiencv Immunodeficiencv 9y

v v v

Perform functional
tests (response to
pneumococcal
vaccine)

Ig is dosed
according to
clinical progress

Administer Ig at the minimum
expected dosage and reassess
before a second cycle
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It is critical that a harmonised prioritisation or management plan should be based on,
and integrated into, existing treatment recommendations and/or guidelines from
scientific societies. These would certainly include those done by the ESID, European
Academy of Neurology (EAN) and Peripheral Nerve Society (PNS), and others that are
notable for providing guidance on Ig usage. Such guidelines are updated periodically.

An element to consider in management plans is Ig dosing, based on the ideal body
weight. As obesity becomes more prevalent, Ig dosing of obese patients could be
calculated, not based on the actual weight, but on the ideal body weight.6:2° The effect
of such a step is described in a study by Roccio et al. of 262 patients, of which 53.6%
had secondary hypogammaglobulinemia, leading to a reduction of 20% Ig use in one
year after adjusting the dose from actual to ideal body weight.?"

Additionally, these results support that a coordinated communication and shortage
awareness system should be set in place. While many countries already have varying
methods and procedures in place, there are benefits in having a coordinated set of
actions and communication measures. Reflecting on best practices in terms of
communication and sharing these ideas could aid every country. On an EU level, this
has already been highlighted by the Heads of Medicines Agencies (HMA)/EMA Task
Force on Availability of Authorised Medicines for Human and Veterinary Use (TF
AAM),22 with one of its main action points until 2025 to enhance transparency and
communication to prevent and manage shortages, build trust, and frame information
appropriately to avoid stockpiling.2® Additionally, the EC is proposing as part of its
revision of the EU’s Pharmaceutical legislation that Market Authorisation Holders will
be required to have a shortage prevention plan in place and to notify the competent
MS authorities and EMA of shortages.?*

3.4. Considerations for harmonisation

A harmonised approach needs to have the input of patient representatives. The views
of users of medicines should be considered for ethical, democratic, methodological
and policy principles.'® It is vital to consider how treatment practicalities affect a
patient’s quality of life (QoL). Therefore, representatives from European (or global)
patient organisations should be included in these discussions, from the beginning or at
key stages throughout the project. As shared in the workshop, one interesting example
can be seen in the Czech Republic’'s HTA pathway: for rare diseases and niche
oncology, patients have 25% of voting rights in the decision-making.
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In terms of implementation, the prioritisation or management plan would have a fixed
‘backbone’ but there would be freedom for each MS to implement it in accordance with
the country’s epidemiology, resources, priorities, and needs. As stated above, these
prioritisation or management plans must be integrated into existing European medical
or treatment guidelines.

At the EU level, concrete actions can include collaborative groups sharing methods
and experiences as the pandemic has resulted in many lessons learned. These
lessons learned could be turned into a simple core set of criteria and actions that can
be implemented when needed. Furthermore, there needs to be a systematic method
for monitoring and assessment, which would require long-term commitment and
support with sufficient funding and staffing.
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Chapter 4: Affordability of Ig and usage versus
demand

4.1. Ig’s threatened affordability

Ig represent high expenditures for healthcare systems and can be among the most
expensive pharmaceuticals in hospital. The reasons for the high cost of Ig have been
presented and discussed in SUPPLY WP4 (D4.5 Assessment report on Plasma and
PDMPs Economics and Tenders). The main contributor to this is the high cost of
manufacturing PDMPs, with a specifically high cost of goods sold (GOGS) which can
rise as high as 60-70%, and where the cost of plasma forms the major part.?® In Europe
and the USA, the dominance of Ig as the driver product for the PDMPs adds to the
pressure on its price to cover most of these costs and secure a profitable income
required by the commercial companies producing them.

Compared with traditional or biotechnological pharmaceuticals, Ig is not under a similar
lifecycle span with market prices going down when the patent and other price
protection measures come to an end. Patents protecting Ig or its production do not play
a major role in the industry and many formulations exist.

As the demand of Ig has increased and is expected to further increase globally, there
is a constant pressure on continued market price increases as the supply is depending
on the plasma availability. The affordability of Ig products for certain markets are
particularly threatened in countries with constrained health care budgets who cannot
afford the higher price. Additionally, there are many current signals of increasing Ig
supply constraints in Europe, which indicates risks for shortages.?® To illustrate such a
change and its consequences, there is increased use of Ig in SID. The use in this
indication is often secondary to new treatment modalities in oncology, causing long-
term immunosuppression. Whereas the cost of new pharmaceuticals (including
products like monoclonal antibodies, bi-specific antibodies, and CAR-T cell treatments)
are properly evaluated according to their main outcomes and their prices are regulated,
agreed and approved, the cost of the secondary outcomes, including use of Ig to treat
infections, can fall under the radar of such evaluations and may not be evaluated. The
impact of the overall use of I|g may not be foreseen when such new drugs are used
and may bring an unexpected rise in the demand in Ig, the cost of the treatments, and
impact the budget allocated for Ig in different health care systems.
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4.2. Usage versus demand

Decision makers charged with Ig procurement should appreciate the difference
between usage and demand and plan accordingly. Usage represents the demand for
Ig at that particular point in time and should not be taken as representing the real
demand if all the epidemiological and treatment access factors for the various disease
states are optimised.2” This leads to the concept of Latent Therapeutic Demand (LTD),
which can be estimated using decision analysis, a necessary methodology given the
uncertainty around several of the parameters shaping demand. This estimation has
been published for PID?8-2° and the autoimmune neuropathies.3°

Figure 4.2. Variables contributing towards Latent Therapeutic Demand?®
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Figure 4.2. shows the variables considered when estimating LTD for a particular
disease. The parameters are obtained from available literature and are synthesised
into the demand as shown. Since uncertainty surrounds several of these parameters,
decision analysis software, such as Excel, can be employed to generate a sensitivity
analysis around which the parameters can be arranged hierarchically. (See the
references and the detailed online methodology for further information.28-30)

Several of these variables will shift over time. For example, as diagnostic capacity
increases, the prevalence in a particular geography will increase towards values which
are globally present. Similarly, as children are successfully treated and survive
childhood (e.g., in PID), they will require more Ig as adults since dosage is based on
weight. Changes in the demographic of certain diseases (e.g., some haematological
cancers are more prevalent at older age), will also affect demand. The estimation of
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LTD reveals that other areas of investigation (e.g., geographical variations in
prevalence, diagnostic accuracy, personalised treatment) are necessary in some of
the contributing parameters.29.30

Table 4.2. Latent therapeutic demand for Ig in the USA for PID and neuropathies

Condition Mean LTD immunoglobulin | References
g/103 population

Common variable immune 65.4 +73.6 (1)
deficiency
X-linked agammaglobulinemia 25.5+27.6 (1)
Severe combined immune 13.4+13.5 (1)
deficiency
Wiskott—Aldrich syndrome 0.5+0.4 (1)
Hyper IGM syndrome 0.3+0.3 (1)
Chronic inflammatory 83.05+24.5 (2)
demyelinating polyneuropathy
Guillain-Barré syndrome 6.1+£3.2 (2)
Multifocal motor neuropathy 36.1+25.5 (2)
Total mean immunoglobulin 230.35
consumption

(1) Stonebraker, J.S., Hajjar, J. and Orange, J.S. (2018), Latent therapeutic demand model for the
immunoglobulin replacement therapy of primary immune deficiency disorders in the USA. Vox
Sang, 113: 430-440.

(2) Farrugia, A, Bansal, M, Marjanovic, I. Estimation of the latent therapeutic demand for
immunoglobulin therapies in autoimmune neuropathies in the United States. Vox Sang. 2022;
117: 208-219.

Hence, it is not surprising that the usage of Ig in European jurisdictions is increasing.
As an example, Table 4.2 summarises the results of the three studies cited above. It
will be seen that for these indications, which are all level 1 indications, the total mean
LTD exceeds the mean EU Ig usage of 112 g/1,000 inhabitants in 2020. (EU Ig usage
was calculated from the total amount of Ig used®! divided by the EU population3? in
2020.) Note that these studies have not included SID, which has been approved
relatively recently in Europe. Estimating LTD for SID is very challenging, but some work
is underway.

In conclusion, it is important to emphasise that plasma procurement in Europe has to
consider not just current usage, but the usage predicted when LTD is gradually fulfilled.
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Chapter 5: Connections and collaborations with
existing EU initiatives and entities

SUPPLY’s outputs should be connected and combined, if appropriate, with the works
of other similar EU initiatives and groups.

The first is the EMA Single Point of Contact (SPOC) Working Party, which is associated
with the HMA-EMA taskforce on shortages (TF AAM?2) and ensures effective
coordination with the national competent authorities. This subgroup was established in
January 2022 to monitor Ig shortages as part of its responsibility to monitor and report
events that could affect the supply and availability of medicines in the EU/EEA.33 Within
this context, the WP conducted a survey in 2022 on the availability and the shortages
of intravenous Ig (IVIg) and subcutaneous Ig (SCIg) in the EU/EEA. It was also
intended to understand the marketing situation, stock level info, historical consumption,
and forecast demand. Their results were presented as part of a multi-stakeholder
workshop in March 2023, and corroborates our results and recommendations for future
actions.?® The SPOC is the WP of the Executive Steering Group on Shortages and
Safety of Medicinal Products, an executive body that coordinates urgent actions within
the EU to manage medicine supply issues in a public health emergency or major event
and in preparation of a crisis.

Secondly, in January 2023, the Coordination and Harmonisation of the Existing
Systems against Shortages of Medicines — European Network (CHESSMEN) project
began. This project aims to support European MS to provide a harmonised response
to mitigate medicines shortages and to contribute to an appropriate and timely
availability of medicinal products. CHESSMEN will be running for three years, bringing
together a total of 22 countries participating as beneficiaries (21 EU MS and 1 EEA
country) and 5 affiliated entities. Their eight WPs have aims that overlap with those of
SUPPLY, such as identifying the root causes of observed shortages of medicines,
identification of best practices to address medicines shortages, digital information
exchange for monitoring and reporting medicine shortages, and reducing the likelihood
of medicines shortages via preventive and mitigation strategies.3* Of importance, this
initiative is aiming to develop actual strategies, which will complement our work, and
be the next steps in developing concrete materials, protocols, and mitigating
measures.

Thirdly, the EC’s Communication from October 24, 2023 “Addressing medicine
shortages in the EU"3® sets a good foundation with a reference to a future “Critical
Medicines Act” and the creation of a “Critical Medicines Alliance” to address shortages
of medicines. On December 12, 2023, the EC, HMA and EMA published the first
version of the Union list of critical medicines, which includes several PDMPs.36
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The planned work includes assessing supply chains, procurement processes, and
possible future legislation on the topic.

Past initiatives include the industry-sponsored Green Paper on the “Appropriate use of
immunoglobulins”, which was written by Vintura with input from an expert advisory
committee. Their work has resulted in a consensus framework that includes
dimensions and criteria for assessing unmet medical need, innovativeness
assessment, and the quality of evidence.?’
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Chapter 6: Amendment to the first report

We would like to make a correction to the description of the UK prioritisation plan listed
in Table 3.4.3.2 of D6.1 (pages 47-48). There, it was described as the “national”
prioritisation plan but it is the regional plan from the “Clinical guideline for
immunoglobulin treatment by the East of England Immunoglobulin Assessment Panel.”
There is a National Demand Management Plan from 200838 but it has an outdated
classification system for prioritisation. Therefore, we continue using the East of
England’s prioritisation classification system.3°
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Chapter 7: Discussion

7.1. Final recommendations

Our final recommendations are presented in Table 7.1, which summarise the contents
of the previous chapters, and outlining a roadmap of steps ahead for the appropriate
use and prioritisation of Ig, including in times of crisis.

Table 7.1. Final recommendations and pertinent actions

Recommendations

Concrete actions

We recommend the creation of a comprehensive
national database that includes information (at a
minimum) on consolidated Ig use at the patient level,
discharge summaries with specific indications (e.g.,
PID, CIDP), and clinical efficacy of Ig use.

List/ map all available registries / data
sources in each country

Data ownership must be public
Governance must be public

Ensure a core data set common in
each country

Re-allocate  funding  for
collection and maintenance

data

We recommend the sharing of information in a
structured manner, with the aim of maintaining a
consistent set of indications in all EU MS as a
prerequisite to the harmonisation of Ig use.

Agree on a limited number of
indications, beginning with EMA’s
authorised indications for 1g®1°
Include and share data on each MS’
approved indications

MS can decide on which other
indication(s) to include

We recommend the creation of a harmonised
European prioritisation plan methodology with a
common backbone that can be adjusted to the
country’s organisation, epidemiology, and resources.

Process would include:

Starting point would be EMA’s
authorised indications for Ig; for more
indications to be authorised by EMA,
follow the process described in
applicable EMA guidelines'!-'3
Elements such as epidemiology, high
unmet need, robust evidence, high
medical benefit, and QoL data should
be considered

Collaborate with existing scientific
societies / clinical groups

Long-term adherence should be
monitored
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We recommend a harmonised approach on the
management of Ig use across Europe that includes
protocols on switching between brands and/or routing,
use of alternative treatments, treatment paradigms,
best practices, and Europe-wide communication and
shortage awareness systems.

Create a standardised system of
checkpoints

Collaborate with existing scientific
societies/clinical groups who already
have protocols/ guidelines
Systematic method for monitoring
and assessment should be done

We recommend the inclusion of patients and
patient advocacy groups in all discussions regarding

Embed/include representatives at the
beginning of the project and/or at key

the therapeutic value of current and future Ig use. points in the process

Our recommendations link with that of SUPPLY WP4’s recommendations, which
advocate that strategies for the appropriate allocation and usage of Ig need to be based
on best practice evidence and real-world experience. Relevant research needs to be
supported and conducted, which includes real-world experience, drawing on larger
post-registration surveys, assessments of patient Health Related Quality of Life
(HRQoL) and estimates of LTD.2%30 Such studies are needed to construct a holistic
picture of the real and projected demand for the various indications of Ig. These should
be accompanied by HTA taking into account current and future alternatives to Ig.

7.2. An improved understanding of Ig usage

One major finding of this report is the lack of existing comprehensive databases about
Ig use on a granular patient level in the analysed countries, covering all indications,
while Ig are listed among the critical medicines in the MS.36 Therefore, as current
available data on Ig use cannot inform on possible unmet needs, this goal will only be
achieved by the comparison of population sizes by country and by indication.

Regarding the anticipation of future shortages with prioritisation plans, either at the EU
or MS level, data is again required to have information on current Ig volumes used and
current indications:

- at the MS level, identification of the indications of Ig usage is necessary to
undertake HTA for each indication, and to populate economic evaluation and
budget impact models,

- at the EU level, information on differences in Ig indications and use will be
necessary to the joint clinical assessments of innovations for which Ig are
possible comparators.
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7.3. The development of a structured and harmonised
prioritisation and management plan in times of shortages is
required

Our recommendation for a harmonisation of prioritisation plans for shortages and
harmonised management plans is not new as previous work has highlighted this
need.*0 We also acknowledge the past and present efforts of many countries worldwide
to create effective programs for Ig utilisation, which, to be successful, requires a robust
monitoring system with various checkpoints that are not cumbersome, adherence to
guidelines, and an attitude of judicious use. A current international example includes
the Canadian “National Ig Shortages Management Plan Project” which aims to provide
the necessary framework and guidance for appropriate allocation of Ig products to
patients in the setting of short-term or more prolonged shortage situations. By March
2024, an ethical framework, alternative therapy recommendations, triage and
adjudication criteria and an operationalisation plan are expected.*! The pandemic has
emphasised the need to have a shortage management plan, which was lacking in 11
of 22 MS as found in a survey by SUPPLY WP4 (see D4.2 report). To this end, we
advocate for the sharing of methods and experiences between collaborative groups to
help ensure that the many lessons learned throughout this pandemic are translated
into a simple set of criteria and actions that can be implemented in emergency
situations. Such lessons should also be collected from the “hidden figures” who are
embedded in, and crucial for, Ig clinical management such as the nurses, lab
technicians, pharmacists, and other hospital or regional actors involved. Their insights
could be valuable in making implementation more practical and feasible.

While it may not be feasible to harmonise indications for all MS, there could be
harmonisation of the prioritisation process. Each MS can learn from the experiences
of others in dealing with shortages. Also, any harmonised prioritisation or management
plan must be integrated with existing guidelines and recommendations, coupled with
the input of patient representatives. Efforts to do this eases the complexity of
harmonisation, which, we acknowledge, is a multi-factorial issue. It would require ai
consensus between the legislators at the European Parliament, the Council, and
commitments from the MS at a national level for European cooperation. It would require
significant efforts of all relevant stakeholders to agree on a common framework and
way of working.
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7.4. Collaborative bodies need to ensure linkages between
similar initiatives and expert networks

Since there is no need to “reinvent the wheel,” an assessment of how we can build off
existing initiatives and collaborate with relevant stakeholders is the first step. It should
be explored how linkages between such initiatives and expert networks can be
established or reinforced, and/or if collaborative bodies can be created where needed,
both on the national and the EU level. Of note, work has begun at the European level,
with new governance structures and tools foreseen under EMA’s extended mandate.
Further milestones will include the introduction of the European Shortages Monitoring
Platform (ESMP) which will be a key tool used both by MS and pharmaceutical
companies to report shortages and provide supply and demand data for critical
medicines during crises.?® Scheduled to go live in 2025, the platform's primary
objective is to institute a unified approach for monitoring and reporting information on
available stocks and shortages, especially during public health emergencies and
significant events with potential impacts on public health. This platform represents a
crucial initial step in establishing a centralised mechanism for monitoring and
managing essential medicinal products and medical devices, as outlined by the
European Institutions.#? This also aligns with our recommendations on Ig data
collection, emphasising the need for a similar centralised approach, at least at the
national level.

7.5. Next steps and points to consider

Further continual collaborations with other overlapping projects have been agreed
(HMA-EMA and CHESSMEN) and could help to achieve optimal success in translating
some of the SUPPLY recommendations into actual strategies. It is vital to look for more
possibilities for collaboration between SUPPLY and other overlapping EU projects.

Additionally, the EU institutions reached a political agreement on the SoHO Regulation
although, as of December 2023, the agreed text is not yet available. This move is a
significant step towards both enhancing the safety and quality of these substances
(which includes blood, tissues, and cells, but also breast milk and microbiota) and
safeguarding the well-being of donors and recipients.*3

And finally, the demand of immunoglobulin for indications which are currently based
on the highest level of clinical evidence may be expected to increase in all European
MS, especially when LTD comes into play. LTD factors include improved diagnostic
capacity, increased survival rates for paediatric patients, and the increasing demand
of Ig in relevant patient populations (e.g., haematological cancers in older age groups).
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Decision-makers should remember these factors and recognise that current usage
levels may not accurately reflect the domestically-sourced plasma volumes for plasma
for fractionation to ensure strategically-independent supply. Continued investment in
the public blood and plasma procurement systems is necessary.

These recommendations are a starting point for benchmarking Ig use on a granular
patient level and harmonising the indications for Ig usage within the EU. Collaboration
with other EU initiatives with overlapping goals remains vital for optimising
implementation and incorporation into actual Ig management strategies and
prioritisation plans.
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Appendices

Appendix | — Post-workshop survey and results

Below is the exact survey that was sent out and the results received.

Q1 - Thank you for your participation in our workshop. During this workshop,
you were divided into two different breakout rooms where we discussed two
main topics: data collection and harmonisation. We would appreciate a few
minutes of your time to answer the following questions below. These answers
will also be considered in our report. 1. Which group do you represent?

a. Patient
representatives

b. Clinicians

c.EU
policy/regulatory
bodies

e. National Competent
Authorities

f. Blood
establishments

g. Other (specify)

#  Answer Count

1 a. Patient representatives 2
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b. Clinicians
c. EU policy/regulatory bodies
d. Industry

e. National Competent Authorities

nNn O A O O

f. Blood establishments

N OO o0~ WO

g. Other (specify) 1

Total 9
Q2 - Please specify which group you are from

Please specify which group you are from

Not-for-profit association

Q3 - 2. The main action points of the Data Collection breakout session were:
Existing data sources on Ig usage by indication need to be identified for each
EU member state;

Given the enormity of this task, a short-term pilot to start gathering information
on Ig use for some selected indications would be advisable;

Identify of the main actors at the national level who have the local knowledge
about current centralised data collection;

Put into place European policy and regulations making it obligatory for a
member state to collect data on Ig use and ensure national oversight of the
interpretation and implementation of these regulations.

a. Please share below if you have any additional comments or insights

Regarding point on 'need to identify existing data sources some
databases/registries may not be public; the search that had been performed by the
WP6 members did not take into consideration such possibility. In order to
understand Ig use, data collection should include all indications.

All required, and a worthwhile approach.

Q4 - b. What would be the main challenges to overcome in creating a data
collection system following the previously listed main action points?
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To obtain the agreement of all involved countries To develop a harmonised system

1) Identifying who has knowledge about current centralised data collection; 2) time
needed to put into place European policy and regulations to make data collection
and national oversight mandatory for a member state

Privacy regulations.

Identifying individuals who can act as key national champions - both to act as a
liaison between national bodies and to advise on local issues (digital maturity of
systems, GDPR considerations etc)

Q6 - 3. The main outcome of the breakout session on harmonisation was that a
harmonised prioritisation or management plan would need to be a simple

framework that includes criteria of: High medical need/unmet need,;
Added benefit of Ig/consideration of alternative treatments; Quality of
evidence;

Quality of life/patient involvement;

The existing EMA list of approved indications.
a. Please share below if you have any additional comments or insights about
this topic

Harmonised prioritisation or management plan should be based on scientific
society’s recommendation and guidelines. There is a difference between Guidelines
for EMA 1IG core SmPC and guidelines from scientific societies on a particular
disease. Firstly, we believe it is important to bear in mind that prioritisation should
only be done temporarily in times of crisis, not by default. A harmonised approach
for management of patients requiring 1Gs, would need to consider relevant medical
societies’ input as part of the core 1G indications; for example the European Society
for Immunodeficiencies, (ESID) and the European Federation of Neurological
Societies (EFNS) and the Peripheral Nerve Society (PNS) amongst others. It is key
to understand the patient need, we therefore recommend including patient
organisations in the approach, for example the GBS CIDP International Foundation,
EPODIN and IPOPI. In addition, a harmonised approach should accommodate for
the appropriate use outside these indications despite the off-label-utilisation. We
recommend ensuring that learning from similar approaches from the past are
incorporated; what can be leveraged in terms of existing databases (e.g., ESID

37



registry) and account for the continuous maintenance of the database as the true
value is built in the long-term and not only launching it.

Again, acknowledging that we start from a position of wishing to avoid the need to
activate a prioritisation plan, the above criteria are useful.

Q7 - b. What would be the main challenges to overcome in creating a harmonised
prioritisation or management plan?

Medical need does not equal the true demand across countries in Europe. Today’s
use is a function of diagnosis rates and access to IGs. For this reason, it is critical
to formally include patient organisations’ input in the decision making, for example
the GBS CIDP International Foundation, EPODIN and IPOPI. Prioritisation cannot
be solely based on the fact that the disease is an EMA indication. This is because Ig
is used to treat many rare diseases that may not have a randomised clinical trial in
place because of its rarity, and yet there may be clear benefit from Ig treatment.
Involvement of specialists to identify indications that can be added to the existing
EMA list of approved ones.

Local Eu members state regulations differ between one another.

Ensuring that terminology and classifications can be applied across the EU;
accessing key national stakeholders
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Yes

Q10 - 4. Do you have any additional comments regarding the workshop?

Field Minimum Maximum Mean

4. Do you have
any additional

comments 1.00 2.00 1.60
regarding the
workshop?

Answer %

Yes 40.00%

No 60.00%

Total 100%

[
2

25

[

Variance Count

Std

Deviation

0.49 0.24
Count
2
3
5

39



Appendix Il - Data to be colated and collected to analyse Ig use

Name of the variable

Description

Example

Product level information

Product identifier

Unique identifying code of the product

UCD7 code in France 9347567
UCD13 code in France 3400893475676
CIP code in France 3400957618964

Product name

Brand name of the product

CLAIRYG

International Non-proprietary Name
(INN)

IMMUNOGLOBULINE HUMAINE NORMALE

Substitute treatment in adults, children, and

Description adolescents (0 to 18 years) in the case of PID with
abnormalities in antibody production.

Form Infusion solution at 50 mg/mL

Product dosage 50 mg/mL Solution for Infusion, 1 Vial/100 mL

Package 1 vial of 50 mL

Treatment course IV, SC

Manufacturer/supplier LFB BIOMEDIC.

Global supply and demand data - sources manufacturers, distributors, wholesalers

Product identifier

Unique identifying code of the product

Unit of time

The time period that corresponds to this quantity of
sales/manufacture/export

Annual total 2023, January total 2022. Will depend on

how the records are kept.

Quantity sold

For each product, quantities sold by unit of time, by the
supplier

Quantity manufactured

For each product, quantities produced by unit of time, by the
supplier

Quantity exported

For each product, quantities exported by unit of time, by the
supplier

Country of export

Quantity imported

For each product, quantities imported by unit of time, by the
supplier

Country of import
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Patient-level information: Demographics & health state at first prescription of Ig

Unique anonymised identifier

The identifier is a unique code that must guarantee a patient
correct digital identification, to differentiate a patient from his
or her namesake

Social security number or a pseudonymised code

Patient's age Age at the time of first prescription or date of birth mm/yy
Patient's sex male/female/other/unknown
Patient's weight Precise wei_ght of the patient since the Ig dosage should be 62 kg
adapted to it
Place of residence The city and the region of residence Windsor, United Kingdom
Date of diagnosis Date of the primary diagnosis justifying an Ig infusion dd/mm/yyyy

Comorbidities_n

Variables containing information about the patient's eventual n
comorbidities

Patient-level information: Treatment

Unigue anonymised identifier

See above

Social security number or a pseudonymised code

Start date

Date of the Ig infusion

There will be a new record for this patient for each
treatment by Lg

Product identifier

Unique identifying code of the product

UCD?7 code in France 9347567
UCD13 code in France 3400893475676
CIP code in France 3400957618964

Patient dosage

The dosage is adapted to the diagnosis and to the patient's
weight.

50 mg/ml S perf FI/100ml

Primary diagnosis

Must also specify the precise indication for use: short
term/long term, number of infusions, duration of treatment

Place of treatment

Private clinic/ Public hospital/home/nurses’ clinic/Ambulatory
Doctor's clinic

Hospitalisation admission date

NA or dd/mm/yy

Hospitalisation discharge date

NA or dd/mm/yy

Diagnostic Related Group

The DRG is related to a tariff and/or production cost for
hospital visits/stays and is weighted by severity of
illness/comorbities etc.

08M142 for diagnostic M303: mucocutaneous lymph
node syndrome [Kawasaki]

Monitoring

Concentration of Ig, Ig though levels

Adverse events

Infectious episodes

Annual review of treatment

Yes/No if yes then the date of reviewing

No or dd/mm/yy
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Patient-level information: Prescriber

Profession and specialty

Medical specialty of the Ig prescriber

Practice/clinic/ work place

Work place of the Ig prescriber: public/private/not for profit
hospital as in patient, outpatient, or treated with a specialist in
the ambulatory context

Patient-level information: Pharmacy

Unique identifier

A unique code associated to the Pharmacy

Type

Hospital or town pharmacy

Location

City/region where the pharmacy is located

This may not be possible but it would be interesting to
know if the medication was dispensed by a hospital or
at a community pharmacy

Patient-level information: Detailed data

Secondary diagnosis

If applicable, specify the secondary diagnostic associated to
the primary diagnosis

Patients’ detailed medical history

Medical history of the patient in relation to the pathology for
example grafts, cancer treatments

Would be different variables depending upon the
pathology.

Lab results relevant to the disease

Relevant lab result associated to the primary diagnosis

Number of platelets for example
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Appendix Il — Example of an ideal results table for specific indications

Annual immunoglobulin use Europe & UK - KAWASAKI - Year 2023

Calculation based

Supply data

EPI INFO CLINICAL INFO on EPI and (unlikely to be available Aggregated patient data
CLINICAL INFO at pathology level)
under e year. | (not sl Kawask | | | Number of | Total national |
Country olds patients eligible Vol estimated Units sold/available "e;:::der;t; o vol pr(izt):rlbed Vol(g)/patient
per 100 000 for lg)
0 | Europe 10-15
1 | Austria
2 | Belgium
3 | Bulgaria
4 | Croatia
5 | Cyprus
6 | Czech Republic 1.6
7 | Denmark 4.9
8 | Estonia 9.6
9 | Finland 11.4
10 | France 9
11 | Germany 9.6
12 | Greece
13 | Hungary
14 | Ireland 15.2*
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15 | ltaly 17.6
16 | Latvia

17 | Lithuania

18 | Luxembourg

19 | Malta

20 | Netherlands 5.8

21 | Norway 54

22 | Poland

23 | Portugal 6.5

24 | Romania

25 | Slovakia

26 | Slovenia

27 | Spain 11.7
28 | Sweden 7.4

29 | United Kingdom 9.1

*Ireland hospitalisation data

Sources for incidence data

0 | Piram M (2021) Epidemiology of Kawasaki Disease in Europe. Front. Pediatr. 9:673554. doi: 10.3389/fped.2021.673554

1

2

3

4

5

6 | Dolezalova P, Telekesova P, Nemcova D, Hoza J. Incidence vasculitis in children Czech republic: 2-year prospective epidemiology survey. J Rheumatol. (2004) 31:2295-9.
7 | Fischer TK, Holman RC, Yorita KL, Belay ED, Melbye M, Koch A. Kawasaki syndrome in Denmark. Pediatr Infect Dis J. (2007) 26:411-5.

8 Piia Jogi SP, Anna-Liisa V, Eda T, Mari L. Kawasaki Disease in Estonia Between 2008 and 2019. Paris: EURO-KIDs (2021). p. 53.
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9 | Salo E. Kawasaki disease in Finland in 1982-1992. Scand J Infect Dis. (1993) 25:497-502. d

10 Fraison JB, Seve P, Dauphin C, Mahr A, Gomard-Mennesson E, Varron L, et al. Kawasaki disease in adults: observations in France and literature review. Autoimmun Rev. (2016) 15:242—
9.

11 Jakob A, Whelan J, Kordecki M, Berner R, Stiller B, Arnold R, et al.
Kawasaki disease in Germany: a prospective, population-based study adjusted for underreporting. Pediatr Infect Dis J. (2016) 35:129-34

12

13

14 Tulloh RMR, Mayon-White R, Harnden A, Ramanan AV, Tizard EJ, Shingadia D, et al. Kawasaki disease: a prospective population survey in the UK and Ireland from 2013 to 2015. Arch Dis
Childhood. (2018) 104:7

15 | Cimaz R, Fanti E, Mauro A, Voller F, Rusconi F. Epidemiology of Kawasaki disease in Italy: surveillance from national hospitalization records. Eur J Pediatr. (2017) 176:1061-5.

16

17

18

19

20 Tacke CE, Breunis WB, Pereira RR, Breur JM, Kuipers IM, Kuijpers TW. Five years of Kawasaki disease in the Netherlands: a national surveillance study. Pediatr Infect Dis J. (2014)
33:793-7

21 Salo E, Griffiths EP, Farstad T, Schiller B, Nakamura Y, Yashiro M, Uehara R, Best BM, Burns JC. Incidence of Kawasaki disease in northern European countries. Pediatr Int. 2012
Dec;54(6):770-2.

22

23 | Pinto FF, Laranjo S, Mota Carmo M, Brito MJ, Cruz Ferreira R. Twelve years of Kawasaki disease in Portugal: epidemiology in hospitalized children. Pediatric Infect Dis J. (2017) 36:364—8

24

25

26

o7 Riancho-Zarrabeitia L, Rasilla DF, Roye D, Fdez-Arroyabe P, Santurtun A. Kawasaki disease in Spanish paediatric population and synoptic weather types: an observational study.
Rheumatol Int. (2018) 38:1259-66.

28 | Schiller B, Fasth A, Bjorkhem G, Elinder G. Kawasaki disease in Sweden: incidence and clinical features. Acta Paediatr. (1995) 84:769-74.

29 | Hall GC, Tulloh LE, Tulloh RM. Kawasaki disease incidence in children and adolescents: an observational study in primary care. Br J Gen Pract. (2016)
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