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Summary

Introduction

The new European Union (EU) Pharmacovigilance, implemented in 2012, aimed to establish a more
proactive and efficient system for the early detection and prevention of issues related to the safety of
medicinal products. This goal is reflected by the legal enforcement of Risk Management activities. As
a consequence, it is necessary to submit a Risk Management Plan (RMP) with each application for a
new marketing authorisation. This document includes a critical assessment of the known and
unknown safety profile of the medicinal product and discusses the need to implement
Pharmacovigilance and risk minimisation activities that go beyond the routine ones.

A Post-Authorisation Safety Study (PASS) is an additional Pharmacovigilance activity conducted
with the goal of identifying, characterising or quantifying a safety hazard, confirming the safety
profile of the medicinal product, or of measuring the effectiveness of risk minimisation measures
(RMMs). They bridge Pharmacovigilance, which defines the mission, with Pharmacoepidemiology
which provides the study methods. PASS can be imposed as condition or special obligation to the
marketing authorisation and may also be requested upon conclusion of a safety related referral.

The Pharmacovigilance Risk Assessment Committee (PRAC) is a committee of the European
Medicines Agency (EMA) created by the new Pharmacovigilance legislation. It is responsible for
the assessment of safety issues at EU level, as well as the monitoring of the Pharmacovigilance
activities foreseen in the legislation. In addition, as a consequence of the efforts to increase
transparency of the regulatory processes and decisions, the EMA publishes the PRAC monthly
minutes on its website. These documents list all the assessed Pharmacovigilance procedures with a
brief summary of the plenary decisions. The availability of these and other documents provided an
opportunity to identify the PASS protocols submitted to the PRAC.

The objective of the current dissertation was to describe the PASS landscape during the first three
complete years of the new Pharmacovigilance legislation by characterising the purpose and
methodology of the studies. It also aimed to give a critical perspective on the level of public available
information on the PASS review process and PRAC feedback.

Methods

The minutes of the PRAC meeting minutes held from July 2012 to July 2015 were chronologically
reviewed to identify and track all PASS protocols and respective rounds of review. The information
from the minutes was complemented with a review of the European Public Assessment Reports
(EPARS) for the medicinal products covered in the PASS, which provided information about the
regulatory background. Moreover, the European Union electronic Register of Post-Authorisation
Studies (EU PAS) Register available in the European Network of Centres for Pharmacoepidemiology
and Pharmacovigilance (ENCePP) website was also searched to find information about PASS
methodology and protocol documents.

Upon protocol availability, it was possible to retrieve more granular information. Metrics regarding

the PRAC assessment process were determined among protocols that were considered approved based
on the following rules: there was information in the PRAC comments text, the PASS was found in the
EU PAS Register, or more than one year had elapsed since the last assessment of that PASS protocol.

Descriptive analyses were performed on actual data, with no imputations for missing data.
Comparisons using chi-square test (with a significance level of 5%) were conducted.



Results

In total, 189 different PASS protocols were identified by reviewing the minutes of the PRAC
meetings from July 2012 to July 2015, corresponding to 353 PASS protocol submissions to the
PRAC. The outcome of PRAC assessment was only available in the minutes for approximately one
third (30%) of the 353 assessments. Only half of the 189 PASS were available in the EU PAS
Register at the data lock, July 2015.

The majority of PASS (58%) concerned new marketing authorisations. About one third (31%) of the
189 PASS were imposed by the regulators.

The vast majority of PASS (74%) had at least one objective related with investigation of safety
concerns, while approximately one third (34%) included at least one objective of assessing drug
utilisation and one fourth (25%) incorporated at least one objective related with assessment of
effectiveness of RMMs. Almost one third of the PASS (31%) combined objectives of at least two of
those categories.

PASS were mainly designed as longitudinal studies (81%). However, the majority of PASS (56%)
with at least one objective concerning the assessment of effectiveness of RMM had a cross-sectional
design. Overall, slightly more PASS involved a primary data collection approach (58%). Among
PASS with at least one objective related with assessment of drug utilisation, 58% leveraged data
collection schemes already established for other purposes. More than two thirds of PASS (70%)
focused on a single medicinal product as eligibility criteria (either patient exposure or prescribers of
the medicinal product of interest), while broader exclusion criteria were less frequent.

Among the 57 available protocol documents, only one third (33%) mentioned a comparator, such as
another medicinal product, a non-exposed group or external data sources. All 57 PASS included at
least one European country.

The majority of the 18 available protocols in which at least one objective was to assess effectiveness
of RMM did not specify how success of those measures would be ascertained. One third (33%) of
these PASS aimed exclusively to assess effectiveness of RMM and were designed as cross-sectional
studies using a questionnaire to assess knowledge and auto-reported behaviour.

The most common areas of the protocol referred as responsible for the rejection of the protocols by
the PRAC were related to inadequate study design (37%) and concerns with study feasibility (30%)
requiring evidence that bias and limitations were adequately considered. The comments corroborate
the general insight that the there was a limited level of detail in the PASS protocols.

PRAC protocol assessment metrics were estimated among 37 imposed PASS considered approved.
The results suggested a decrease in the median number of rounds of review from 3 to 2 and an
average decrease of 6 months in overall review time between the first and the third year of the review.

Discussion

This was the first comprehensive characterisation of the PASS protocols submitted to the PRAC
during the first three years under the new Pharmacovigilance legislation.

Overall, the results showed that despite the unprecedented level of transparency achieved, which
made this study possible, there is still room for improvement in the level of information provided by
regulators and MAHSs. An increased publication of the outcomes of PRAC assessment and more
adherence to the EU PAS Register, would increase the pool of knowledge available to further
improve PASS.

It was also evident that there is and some lack of communication between different stakeholders,
which may be worsened by the lack of uniform terminology. The limited level of detail in the
protocols is not in line with good pharmacoepidemiology and good pharmacovigilance practices
(GPP and GVP), both emphasising the need to include details on the reasoning behind the
methodological decisions and feasibility considerations.



The recognition of the singularity of PASS, as pharmacoepidemiological studies that have a specific
mission within the medicinal products’ RMPs, calls for alignment of different parties and cross-
pollination of different skills, including qualitative and quantitative approaches and combined study
designs, to tailor the best approach for each safety question.

Conclusion

Cross-functional collaboration and communication across stakeholders, higher levels of
transparency and the use of a harmonised terminology would be key to develop innovative methods,
customised for the singular and multifaceted needs of PASS, an example of which being the
assessment of effectiveness of RMM. The anticipated result would be the implementation of best
practices that will certainly contribute to a safer use of medicinal products.
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Resumo
Introducéo

A nova legislagdo europeia de Farmacovigilancia, implementada em 2012, visou o estabelecimento
de um sistema mais proativo e eficiente para a detecdo atempada e prevencdo de problemas de
seguranca dos medicamentos. A obrigacdo de submeter Planos de Gestdo do Risco com todos 0s
pedidos de Autorizacdo de Introducdo no Mercado (AIM) de novos medicamentos reflete esta
direcdo. Nestes documentos o titular de AIM deve apreciar o perfil de seguranca conhecido e
desconhecido do medicamento e ponderar a necessidade de implementar atividades de
Farmacovigilancia ativa e medidas de minimizacao do risco para protecdo da saude publica.

Os estudos de seguranga pos-autorizagdo (Post Authorisation Safety Studies, PASS) sdo uma
atividade de Farmacovigilancia ativa cujo objetivo é identificar, caracterizar ou quantificar o perfil
de seguranca de um medicamento ou medir a eficicia das medidas de gestdo dos riscos. Resultam
da convergéncia entre a Farmacovigilancia que define a missdo e a Farmacoepidemiologia que
fornece os métodos para o estudo. De acordo com a nova legislacdo, as autoridades competentes
podem impor a realizacdo de PASS como condi¢des da AIM ou em sede de AIM concedida em
circunstancias especiais.

Outra novidade da nova legislacao de Farmacovigilancia foi a criacdo de um novo comité da Agéncia
Europeia do Medicamento, o Pharmacovigilance Risk Assessment Committee (PRAC), que tem
como objetivo avaliar todos os problemas de seguranca de medicamentos ao nivel da Uni&o Europeia
e supervisionar todos os processos de Farmacovigilancia que a legislagdo prevé. Como consequéncia
dos esforgos para aumentar a transparéncia das decisfes e processos regulamentares, as minutas das
reunides mensais do PRAC sdo publicadas no website da Agéncia e listam todos os processos
avaliados pelo PRAC, juntamente com um pequeno sumario das decisdes tomadas em plenario. A
disponibilidade destes documentos tornou possivel a identificacdo dos protocolos dos PASS
submetidos para avaliacdo do PRAC desde a implementacdo da nova legislagdo em Julho de 2012.

A presente dissertacdo teve como objectivo a caracterizagdo exaustiva dos protocolos dos estudos
PASS submetidos ao PRAC durante os primeiros trés anos da nova legisla¢do de Farmacovigilancia,
descrevendo o ambito e a metodologia dos estudos em varias vertentes. Pretendeu-se também
reflectir sobre o nivel de informacao que se encontra publicamente disponivel.

Métodos

Foram revistas todas as minutas das reunides mensais do PRAC entre os periodos de Julho 2012 e
Julho 2015 de modo a identificar cronologicamente todos os protocolos de PASS submetidos para
avaliagdo do PRAC durante os trés primeiros anos da nova legislacdo de Farmacovigilancia.

Para complementar a informacao disponivel nas minutas, foram consultados os Relatérios Publicos
Europeus de Avaliacdo dos medicamentos em estudo, disponiveis no website da Agéncia, de forma
a identificar o contexto regulamentar na origem do PASS. Por outro lado, foi também efetuada uma
pesquisa no registo eletronico de estudos de po6s-autorizagdo mantido pelo European Network of
Centres for Pharmacoepidemiology and Pharmacovigilance (ENCePP) para obter informacdes mais
detalhadas sobre a metodologia do estudo incluindo os préprios documentos dos protocolos que,
estando disponiveis, providenciaram uma fonte de informacdo mais detalhada e exata.

O numero de rondas de revisao a que os protocolos foram submetidos, assim como a duragdo do
processo desde a primeira submisséo do protocolo até a aprovagdo do mesmo, foram calculados para
0s protocolos considerados autorizados no fim do periodo em andlise. Na auséncia de informacao
sobre o resultado da Ultima avaliagdo de um determinado protocolo, foi assumido que o protocolo
fora aprovado quando se encontrava inserido no registo eletronico do ENCePP ou quando o
protocolo ndo fora novamente mencionado nas minutas do PRAC durante mais de um ano até Julho
de 2015.

Foram utilizadas estatisticas descritivas e analises bivariadas recorrendo ao teste de qui quadrado
com nivel de significancia de 5%.



Resultados

Da revis@o das minutas das reunides mensais do PRAC entre Julho de 2012 e Julho de 2015 foram
identificados 189 protocolos de PASS, de um total de 353 submiss@es para avaliagdo pelo comité.
O resultado da avaliacdo pelo PRAC estava disponivel em apenas cerca de um terco (30%) das 353
avaliacdes. Somente metade dos 189 PASS (49%) tinha sido inserida no registo eletrénico do
ENCePP até Julho de 2015.

A maioria dos 189 PASS (58%) dizia respeito a novas AlMs. Cerca de um terco (31%) dos 189
PASS foram impostos pelas Autoridades Regulamentares.

A maior parte dos PASS incluia pelo menos um objetivo relacionados com a investigagao de riscos
ou auséncia dos mesmos (74%), enquanto cerca de um tergo (34%) continha pelo menos um objetivo
relacionado com a avaliagdo de padrdes de utilizagdo do medicamento, e um quarto (25%) inseria
pelo menos um objetivo relativo a avaliar a efetividade de atividades de minimizagéo de risco. Cerca
de um terco dos PASS (31%) combinava objetivos de pelo menos duas destas categorias.

A grande maioria dos estudos PASS apresentava um desenho longitudinal (81%). No entanto, a
maioria dos estudos com pelo menos um objetivo relacionado com avaliacdo da efetividade das
medidas de minimizag&o de risco (56%) tinha um desenho transversal. Constatou-se que um namero
ligeiramente superior de PASS (58%) tinha por base a recolha de dados primarios (i.e. informagao
recolhida de novo para o estudo). Observou-se um padrdo inverso entre 0s estudos com pelo menos
um objetivo relativo a avaliacdo de padrfes de utilizacdo do medicamento dado que a recolha de
dados em 58% destes estudos era baseada em fontes secundarias. No total, mais de dois tergos (70%)
dos estudos visavam a inclusdo de uma populagdo exposta exclusivamente ou prescritora do
medicamento em avaliagdo. Verificou-se que os estudos com critérios de inclusdo mais abrangentes,
tais como outros medicamentos ou todos os doentes com determinada patologia, eram mais raros.

A analise mais detalhada dos 57 protocolos disponiveis revelou que apenas um terco (33%) dos
estudos referia um comparador (quer outro medicamento ou auséncia do medicamento em estudo
quer fontes externas) e que todos os PASS planeavam a inclusdo de pelo menos um pais europeu.

Entre os 18 protocolos disponiveis de PASS com pelo menos um objetivo relativo a avaliacdo da
efetividade das medidas de minimizag&o do risco, a maioria ndo referia concretamente a forma como
0 sucesso das mesmas seria avaliado. Um terco desses protocolos (33%) visava exclusivamente
investigar a efetividade dessas medidas através da aplicacdo de um questionario para avaliar o
conhecimento e 0 comportamento auto-reportados.

As éreas dos estudos referidas mais frequentemente como responsaveis pela rejei¢do dos protocolos
pelo PRAC estavam relacionadas com aspetos do desenho do estudo (37%) e de exequibilidade
(30%), sendo necessarias considerac@es adicionais para demonstrar que eventuais viés e limitacdes
tinham sido adequadamente ponderados. Estes comentérios corroboram a observacgdo geral de que
o nivel de detalhe incluido na maioria dos protocolos era escasso.

A anélise das métricas relativas ao nimero de revisdes de cada protocolo e duracéo total do processo
de revisdo dos 37 protocolos com evidéncia de terem sido aprovados, sugeriu uma evolucao positiva
entre os PASS submetidos pela primeira vez no primeiro ano em analise e aqueles submetidos pela
primeira vez no terceiro ano (reducdo de uma mediana de 3 para 2 revisdes por protocolo e uma
reducdo média de 6 meses na duragao total de revisdo).

Discussao

Este trabalho permitiu descrever pela primeira vez os protocolos de PASS submetidos ao PRAC
durante os trés primeiros anos da nova legislacdo de Farmacovigilancia.

Embora o facto deste trabalho ter sido possivel reflita um nivel de transparéncia sem precedentes, o
nivel de informacao disponivel é ainda limitado. Uma maior partilha das recomenda¢6es do PRAC
resultantes da avaliacdo dos protocolos, uma maior adesdo ao registo de PASS no portal eletrénico
do ENCePP e o desenvolvimento de uma terminologia mais consistente, sera importante para a
partilha de boas praticas de modo a fomentar o desenvolvimento de PASS mais robustos.



Por outro lado, o limitado nivel de detalhe presente nos protocolos sugere alguma inconformidade
com as boas préticas de Farmacoepidemiologia e Farmacovigilancia, as quais enfatizam a
fundamentacdo e descricéo critica dos métodos selecionados. Adicionalmente a articulagdo entre os
objetivos dos PASS enquanto medidas adicionais de Farmacovigilancia e os métodos empregues
poderé beneficiar de uma maior colaboracao entre os peritos de diferentes areas.

Concluséao

Uma maior colaboracdo e partilha de informacao e conhecimento entre diferentes areas levara ao
desenvolvimento de novos métodos customizados para as necessidades singulares dos PASS, tais
como metodologias multidisciplinares direccionadas para avaliar a efetividade das medidas de
minimizacg&o do risco. O resultado, contribuird certamente para o estabelecimento de processos mais
robustos e levara ao uso mais seguro dos medicamentos

Palavras-chave: Estudo de Seguranga Pds Autorizacdo; Legislacdo de Farmacovigilancia; Gestdo
do Risco; Farmacoepidemiologia; Pharmacovigilance Risk Assessment Committee (PRAC)
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Preamble

The historical background in which the current project is inserted is one of alliances. On the one
hand, Post-Authorisation Safety Studies (PASS) sits in the intersection between
Pharmacoepidemiology and Pharmacovigilance. On the other hand, the understanding of PASS as a
public health enabler stands under the umbrella of Regulatory Science which bridges science and
society, as PASS are also a product of a socioeconomic context at a given period of time.

The connection between Pharmacovigilance and Pharmacoepidemiology has its roots on drug safety
tragedies. The infamous thalidomide crisis fostered the development of Pharmacovigilance systems
and transformed the drug development framework, as new methodologies, such as the ones from the
epidemiology field were applied to study the benefits and risks of medicinal products used in real-
world practice.

However, both areas followed distinct paths. Within the pharmaceutical industry, the focus had
traditionally been on clinical trials to provide evidence to support licensing while having
Pharmacovigilance as a post marketing lighthouse to detect spontaneous case reports. Conversely,
Pharmacoepidemiology developed mainly in the academic and institutional research contexts as a
response to the recognised need to understand the effects of medicinal products in the broader
population complementing the information from the clinical trials.

The convergence between the two fields was facilitated by the incorporation of Risk Management
principles in regulations over the past decade. In the framework of a pharmaceutical Risk
Management system, the Marketing Authorisation Holders (MAHSs) need to proactively consider all
the evidence about the medicinal product (what is known and unknown about the targeted disease,
the product efficacy and safety and the expected target population) from pre-marketing research and
literature sources. By critically assessing all this information, the MAH establishes the safety
concerns for which Pharmacovigilance activities (collection of data to identify and characterise
risks) and Risk Minimisation Measures (RMM) (actions to mitigate the harms) may need to be
implemented to optimise the benefit-risk of their medicinal products. In order to close the loop, it is
then critical that the MAHS also assess the effectiveness of the Risk Management system in place.

It is in the process of planning which activities will best address the established safety concerns that
the pharmacoepidemiological methods emerge as pertinent tools to answer the questions formulated
in the Risk Management process. Within this context, PASS are a perfect reflection of the bridge
between Pharmacovigilance and Pharmacoepidemiology and its incorporation in the regulatory
pharmaceutical practice.

PASS also represent a clear shift from the traditional passive collection of safety data, by providing
the means to proactively investigate the most important safety concerns, assessing pattern of drug
use deemed critical to monitor the safe utilisation of the product and also, assessing the effectiveness
of RMM.

The European Union (EU) 2010 Pharmacovigilance legislation, implemented in 2012, further
endorsed these activities by establishing legal mechanisms to enforce the conduct of Risk
Management activities. As a consequence, it is necessary to submit a Risk Management Plans (RMP)
with each application for a new marketing authorisation.

Four years have passed since the new legislation was implemented. It is now a good time to assess
what was achieved so far. An initiative from the European Medicines Agency (EMA) is underway
to measure the impact of Pharmacovigilance activities at EU and Member States level. This is a
complex task that would need a collaborative approach among all the stakeholders involved.

This work aims to make a contribution to this important goal by providing a deep dive into PASS
submitted during the first three years of the new legislation. The review would not have been
possible without the availability of public data sources, the existence of which reflects another
cornerstone of the new Pharmacovigilance legislation, an increase in transparency and
communication from the EMA.

15



Introduction

1 A Note on Regulatory Science

As this work can be viewed under the umbrella of Regulatory Science, it is opportune to start with
an introduction to this concept.

According to Irwin et al, “the study of regulatory science can provide an insight into the changing
conditions of scientific practice-and especially the operation of science within an area of industry-
governmental-academic relations which is also pressured by the need to make potentially far-
reaching decisions (in terms of both public health and economic costs) on a regular basis.”(1)

In the healthcare field, the need for this new branch of science has evolved and the last decade
witnessed the integration of Regulatory Science in the core activities of key regulators such as the
EMA, the United States (US) Food and Drug Administration (FDA), and the Japanese
Pharmaceuticals and Medical Devices Agency (PMDA).(2-4)

The EMA defines Regulatory Science as the “range of scientific disciplines that are applied to the
quality, safety and efficacy assessment of medicinal products and that inform regulatory decision-
making throughout the lifecycle of a medicine. It encompasses basic and applied medicinal science
and social sciences, and contributes to the development of regulatory standards and tools”.(3)

Among the numerous fields of application of this science to the pharmaceutical arena,
Pharmacovigilance is one prominent field given the major changes introduced by the 2010
legislation.

A deep dive into the history of Pharmacovigilance and of drug development regulations will reveal
how the new legal framework has implications that go much beyond the Pharmacovigilance
activities, appealing for a change in the development, assessment and use of pharmaceutical
products.

2  The History of Pharmacovigilance

2.1 Early Beginnings

Early publications of the New England Journal of Medicine at the beginning of the 19" century
described case reports of today’s well known toxic effects of arsenic and mercury; they revealed the
uncertainty of whether the effects were caused by the chemicals, as a manifestation of the underlying
disease, or even, a prognostic sign of the substance’s efficacy. It was not until the beginning of the
20" century that the safety of the medicinal products was fully appreciated.(5)

The history of pharmaceutical regulation and Pharmacovigilance has been always shaped by crisis:
impactful adverse drug reactions (ADRS) to medicinal products demanding a reaction from the
system.

In the early days of the 20" century, the manufacturers were not required to demonstrate efficacy or
safety of the medicinal products launched into the market. The first regulatory reaction to drug safety
incidents may have been implementation of the Pure Food and Drug Act by the FDA in 1906, in
response to excessive misbranding of food and medicinal products. These rules required
manufacturers to accurately label the contents of their medicinal products. (5, 6)

A couple of decades later, in 1937, one of the first episodes with high media impact in the tragic
history of drug safety took place in the US, when more than 100 people died after being exposed to
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a new antibiotic, sulphanilamide which was dissolved in diethylene glycol, a lethal solvent. The
manufacturer of that product was only charged for misbranding as there was no requirement to test
or even provide evidence that literature had been dully searched before the product was launched.
(5) As a consequence, stricter regulation was implemented through the 1938 Food, Drug, and
Cosmetic Act. It imposed the requirement for manufacturers to submit evidence of preclinical
toxicity testing and drug safety data to the FDA before the launch of a medicinal product.(6)

It was almost 30 years later, in 1962, that the world’s most infamous tragedy in the history of human
medicines occurred, the thalidomide disaster. Thalidomide was launched as a sedative and
antiemetic medicinal product to relieve the discomfort of pregnant women. More than 10,000
children worldwide were born with phocomelia, a congenital disorder involving malformation of the
limbs found to be an ADR to thalidomide. This tragedy was the main driver for legislative reforms
in many health systems and triggered the first systematic international efforts to address drug safety
issues.(7)

The Sixteenth World Health Assembly (1963) adopted a resolution that reaffirmed the need for rapid
dissemination of information on ADRs. This led to the creation of the World Health Organisation’s
(WHO) Pilot Research Project for International Drug Monitoring in 1968. The purpose of this
project was to develop an international system to detect previously unknown or poorly understood
ADRs. As a consequence, WHO advocated the establishment of guidelines and national centres for
drug monitoring that would contribute to the international system.(7) It was the official birth of
Pharmacovigilance.

Pharmacovigilance is defined by the WHO as “the science and activities relating to the detection,
assessment, understanding and prevention of adverse effects or any other drug-related problem”.(7)
The goals of Pharmacovigilance are to enhance patient care and patient safety in relation to the use
of medicines; and to support public health programmes by providing reliable, balanced information
for the effective assessment of the benefit-risk profile of medicines. (7)

From these beginnings, systems were developed in the different countries for the collection of
individual case histories of ADRs and their evaluation. In the early 1980s, the Council for
International Organizations of Medical Sciences (CIOMS), in close collaboration with the WHO,
launched its programme on drug development and use. CIOMS provided a forum for policy makers,
pharmaceutical manufacturers, government officials and academics to make recommendations on
the communication of safety information between regulators and the pharmaceutical industry. (7)

Despite the more stringent process for drug regulation, a series of major ADRs leading to the
withdrawal of medicinal products kept occurring. Several examples of medicinal products and ADRs
responsible for their removal from the market can be cited, such as: proctalol and
oculomucocutaneous syndrome cases (1976); phenacetin and nephropathy (1980); benoxaprofen
and jaundice (1982); tolcapone and trovafloxacin and hepatotoxicity (1998, 1999); cisapride and
cardiac arrhythmias (2000); cerivastatin and rhabdomyolysis (2001); rofecoxib and valdecoxib and
thhrombotic events and cardiovascular and cutaneous disorders, respectively (2004, 2005);
sibutiramine and cardiovascular disorders (2010), among others.(8, 9)

2.2 Towards the Need for Real-world Evidence: a Parallel with Clinical Research
Developments

It is interesting to note that the most infamous tragedy in the history of drug safety has also
significantly shaped the history of drug research.

The US Kefauver-Harris Amendments (1962) changed the medicinal products’ legislation as a
consequence of the thalidomide disaster regardless of the fact that this medicinal product had never
been approved for use there. The changes strengthened the requirements to submit preliminary
evidence of drug safety, requiring extensive preclinical pharmacologic and toxicological testing
even before a medicinal product could be tested in humans. In addition, clinical testing had to
demonstrate “substantial evidence that the drug would have the effect it claims to have”. “Substantial
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evidence” was defined as “adequate and well controlled investigations, including clinical
investigations™.(6)

In Europe, as reaction to the thalidomide disaster, the First European Directive, known as
65/65/EEC, was enacted by the Council of the European Economic Community in 1965 stating that
no medicinal product could be placed into a Member State’s market unless authorisation had been
issued by the competent authority in that Member State. This included the need to submit results of
physico-chemical, biological or microbiological tests, pharmacological and toxicological tests and
clinical trials.(10)

In the following years, the demonstration of a positive benefit-risk profile through randomised
clinical trials has been the state of the art method to gather the proof required to submit to the
regulators when applying for a new marketing authorisation.(8) The attention was turned to patients’
rights and protection rather than the scientific methodologies.

The Helsinki Declaration was published in 1964, adding to the ethical principles embedded in the
code of Nuremberg from 1949. Later, in 1978 another statement of ethical principles was published,
the Belmont Report. They established principles regarding moral, ethical, and legal requirements of
research involving human subjects including the right to give informed consent, the precedence of
the well-being of individual research subjects over the interests of the research and the following
principles: (1) respect for persons and their autonomy; (2) beneficence (maximize possible benefits
and minimize possible harms); and (3) justice (fairness in the selection of subjects for clinical
research).(11)

The following historical episodes of interest in the context of this work are the first manifestations
of patients’ voice in the context of clinical research. Events in the 1980s sharpened the rights of
research subjects as movements from society started to make pressure on the focus and priorities of
research. As examples, acquired immune deficiency syndrome activists claimed for earlier access to
innovative drugs and advocates for women's health began to call for more focused research on health
problems that directly concerned their lives, such as breast cancer and hormonal replacement
therapy.(12)

The active movements from society, requesting to be an active participant on clinical research
decisions, coincided with the economic changes of the 1990s, frequently known as “globalisation”,
and the need for a different mindset from the research community, to promote collaboration and
common grounds for research.(8)

The industry, at that time, was becoming more international. However the different technical
requirements from country to country were such that, many time-consuming and expensive test
procedures needed to be replicated in order to meet the requirements of individual markets. The
urgent need to rationalise and harmonise regulation was impelled by concerns over rising costs of
research and development and the need to meet the public demand for early access to innovative
treatments. This led to the creation of the International Council for Harmonisation of Technical
Requirements for Pharmaceuticals for Human Use (ICH) in 1990 to harmonise regulatory
requirements between Europe, US and Japan. ICH's mission has been to achieve greater
harmonisation worldwide to ensure that safe, effective, and high quality medicines are developed
and registered in the most resource-efficient manner.(13)

In the context of clinical research, ICH developed the Good Clinical Practices (GCPs) to provide an
international ethical and scientific quality standard for designing, conducting, recording and
reporting clinical trials.(14) In the context of Pharmacovigilance, the ICH has published a great
number of documents setting standards for safety (clinical and non-clinical).(13)

By this time there was an increased harmonisation of procedures to develop and register new
medicinal products and an increased access to medicinal products and knowledge. However, the
healthcare professionals (HCPs), which are the clinical decision makers, and the patients, which are
the users of the medicinal products started demanding more evidence of the most appropriate
treatments. A campaign launched in the 1990s, by a group known as the Evidence-Based Medicine
Movement, advocated the need to enhance the evidence on which medicine was practiced to improve
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the outcomes of diagnosis and treatment. This highlighted that there could be a gap between the
evidence of the adequate benefit-risk profile of medicinal products required by the regulators and
the clinical decisions made by the HCPs based on their opinion and clinical judgement.(15)

The concept of evidence-based medicine considered a hierarchy of reliability of evidence for clinical
decision-making with randomised clinical trials at the top.(15) Therefore, in order to implement
evidence-based medicine in clinical practice, results of the clinical trials needed to be available to
the healthcare community. This propelled several initiatives and guidelines to put pressure on the
industry and regulators to publish the results of research, by incentivising the registration of studies
in public registries, peer reviewed scientific journals or scientific congresses.(16)

Despite the major contributions of evidence-based medicine to the publication of evidence and to
the development of clinical guidelines, it is also acknowledged today that, the strong focus on
objective data from clinical trials and guidelines has some boundaries. (8, 15)

Clinical trials are subject to limitations such as:

o Lack of representativeness of patient populations: the populations studied in clinical trials
are limited in number and quite homogeneous as these studies have clearly defined
eligibility criteria, typically excluding more vulnerable patients such as those severely ill,
those with comorbidities and concomitant treatments, paediatric patients, elderly patients
and pregnant women.

e Long-term therapy: The clinical trials have a limited duration which restricts the knowledge
about benefits and risks to short-term treatment. Some ADRs may manifest after long
periods of use or under certain disease characteristics which may change over time.

Therefore, despite the unquestionable strengths and needs for clinical trials, an over-reliance on these
studies has proved to be insufficient.(15)

Scurti et al suggested that the following statement is conceptually widely acknowledged but easily
disregarded: “drugs (and their use) cannot be considered primarily objects to be studied per se, but
rather as tracers of health needs and policies, prescribing attitudes, and market exigencies i.e. of the
way medicine and public health are perceived and pursued in society”.(8) Therefore, the author
suggested that an evaluation technique or strategy centered on medicinal products outside their
context of use may not adequately reflect the “registered” benefit-risk profile of a medicinal product
to the real-world patients and populations.

By citing Archie Cochrane (1972), Scurti et al, synthesised the need for a renewed culture and
practice of Pharmacovigilance: “he [Archie Cochrane] anticipated a renewed culture and practice of
Pharmacovigilance with the present awareness of trials and epidemiology, efficacy and
effectiveness, risk management and rights of patients and populations as a continuum of
complementary tools, strategies, and actors to make institutions and health care systems accountable
to and in dialogue with society”.(8)

As will be seen further below, these observations are intimately related with the changes
implemented in the 2010 European Pharmacovigilance legislation and with the need for real-world
evidence in general.

2.3  Towards a Proactive System

The limitations of the clinical trials in predicting the safety of medicinal products in the “real-world”
highlight the need for collection of safety data throughout the life cycle of a medicinal product. This
has been recognised since the creation of Pharmacovigilance in the 1960s but, at the beginning of
the new millennium, the practice of Pharmacovigilance was still mainly based on the detection of
spontaneous ADRs and reactive actions to signals or alerts flagged through this system.

However, in parallel in an academic or instructional research setting, the needs to develop systematic
approaches to study the effects of drug use in large number of patients motivated the use of
Epidemiology methods and the creation of a new discipline, Pharmacoepidemiology. The term
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Pharmacoepidemiology derived from “pharmaco” and “epidemiology” bridging clinical
pharmacology and epidemiology by applying the methods of epidemiology to the content area of
clinical pharmacology.(6)

In fact, during the WHO Consultation Meeting in 1971, an important landmark from the early days
of Pharmacovigilance, it was recognised that for a Pharmacovigilance system to be effective, it
would require the systematic monitoring of populations, review of health statistics and of drug
utilization data, and that effective analysis of input data anticipate the need for systematic data
collection.(7)

Therefore, remarkably, the need to act upon the incidence of ADRs was a main contributor to both
the birth of Pharmacovigilance (studying ADRs at case level) and Pharmacoepidemiology (studying
ADRs at population level).

The following decades saw the publication of the first pharmacoepidemiologal studies and the
creation of the first dedicated Pharmacoepidemiology research units.(6) A recent publication even
considers that from a “historical perspective, observational studies have shaped second-generation
Pharmacovigilance”, citing examples of studies from the 1970s that unveiled safety concerns by
linking voluntary reporting data to consumption data, followed by case population methods, case-
control methods and, in the late 1970s-1980s, the first studies linking prescription records with
individual patient files.(17) However, until recently, observational research mainly evolved outside
the context of industry and regulators, which, as explained above, for decades continued to privilege
the conduct of interventional clinical trials.(6)

The creation of the International Society of Pharmacoepidemiology (ISPE) in 1984 and of the
European Society of Pharmacovigilance in 1992 marked the formal introduction of
Pharmacovigilance into the research and academic world, as well as its increasing integration into
clinical practice. Specialist medical journals have appeared, and a number of countries have
implemented active surveillance systems to complement conventional methods of drug
monitoring.(6, 7) Therefore, outside the Pharmaceutical Industry, Pharmacoepidemiology was
generating new evidence in the interests of drug safety.

It was not until the new millennium that regulatory changes reflected the need for industry and
regulators of medicinal products to supplement the existent methods with more proactive strategies.
It was recognised that stricter assessment before drug approval and more intensive post-marketing
surveillance through additional post marketing activities such as randomised clinical trials,
observational studies and use of registries could have prevented or limited previous incidents.(18)

A more proactive approach towards the identification and quantification of safety concerns was
targeted by the ICH guideline on Pharmacovigilance planning (ICH E2E, 2004) which introduced
the notion of Risk Management programs.(19) A new community legislation was implemented in
2005, introducing additional tools to complement existing legislative requirements. These included
the submission of RMPs in the context of new/significant change in a marketing authorisation on
request from a competent authority or by MAH/applicant initiative.(20)

RMPs (covered in more detail in Introduction Section 4 ) reflect what is known and unknown about
a medicinal product and proactively plan activities to increase knowledge of the safety specification
and to minimise risks. PASS are among those activities aiming to investigate uncertainties. PASS
(covered in more detail in Introduction Section 5) employ pharmacoepidemiological methods at
Pharmacovigilance’s service and represent the realisation of the needs to bridge Pharmacovigilance
and Pharmacoepidemiology and integrate them in the regulatory decision-making armamentarium.
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This chapter described the birth of Pharmacovigilance and its intertwined relations with regulatory
changes in clinical research. From the thalidomide disaster, regulations for clinical research and
Pharmacovigilance followed separate pathways but demand from the society, HCPs, regulators and
industry created the need for a proactive collection of real-world evidence, for instance, through the
inclusion of Risk Management and Pharmacoepidemiology in the toolkit for Pharmacovigilance.
The following chapter will further detail the most recent changes in the regulatory framework.

3 New Pharmacovigilance Legislation

3.1  The Need for a Regulatory Change

The growing awareness that the scope of Pharmacovigilance should be extended, led to the initiation
in 2004, of an assessment on the EU Pharmacovigilance system. On December 2008 the European
Commission (EC) proposed legislative changes to amend the European legislation on
Pharmacovigilance.(21) The report published in 2008 is a good starting point to understand the
rational for the major change in Pharmacovigilance regulation to be witnessed.(22)

This report cited the following estimates of public health burden of ADRs from the medical and
scientific literature:

e 0.12%-0.22% of hospital admissions resulted in death due to an ADR corresponding
t0100,800-197,000 deaths annually in the EU (the fifth most common hospital cause of
death);

e 3%-10% of hospital admissions were caused by ADRs corresponding to 2.5-8.4 million
annually in the EU;

* 2.1%-6.5% of hospitalised patients suffer an ADR, corresponding to 1.8-5.5 million
annually in the EU;

» ADR-related costs other than those caused by hospitalisation were estimated at €63.2 billion
annually in the EU;

» €79 billion represented a reasonable estimate of the total societal cost of ADRs occurring in
the EU.

In addition, it was suggested that a weak Pharmacovigilance system adversely impacted innovation
based on the assumption that, if regulators are confident in the Pharmacovigilance system they will
more likely allow a product into market and this is of crucial benefit to patients with unmet medical
needs.

It was found that, despite the previous introduction of proactive toolkits such as RMPs, they were
not being effectively used. Several activities proposed in the RMPs were not considered adequate
for handling the risks of the medicinal products and did not prevent the occurrence of the safety
concerns which, for instance, in the case of rimonabant led to its withdrawal couple of years after
the RMP was in place.(18) In addition, although EMA was recommending the conduct of PASS,
several companies were not implementing those activities.(18, 23) It was considered that under the
regulatory framework at that time, compliance by the company with the measures in a Risk
Management system would remain problematic as the legal requirement was to describe the
measures and not to conduct them, i.e. there was no legal basis to enforce those measures.(23)

On a different perspective, the Member States were not consistently implementing the
recommendations made by the EMA’s Pharmacovigilance Working Party.(21) In addition, the
conclusions of some safety issues being discussed at this Working Party were never made public
which exacerbated the discrepancy in decision-making and regulatory action. As a consequence to
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the lack of harmonisation regarding Pharmacovigilance requirements, there was an increased the
regulatory burden on the industry.(22)

Moreover, the EU committees responsible for Pharmacovigilance did not systematically interact
with HCPs and patients which did not have a voice in decision-making on safety issues. Thus,
decisions could be taken without all the relevant experience and information being made available.
This lack of inclusiveness of stakeholders in the processes of Pharmacovigilance, coupled with the
lack of transparency was considered a contributor to a lack of trust by patients in the regulation of
medicinal products and, more generally, in the pharmaceutical industry.(21, 22)

These findings reflect the socioeconomic, cultural and scientific challenges and changes observed
in the history of medicinal products described in Introduction Section 2 and culminated in a major
regulatory change to enforce a more proactive, transparent and inclusive Pharmacovigilance
system.(22)

3.2  The New EU Pharmacovigilance Legislation

The preparation of the new EU Pharmacovigilance legislation took approximately nine years.
Implemented in July 2012, the 2010 EU Pharmacovigilance legislation was the biggest change to
the regulation of human medicines in the EU since 1995.(24) A new Directive and Regulation were
adopted by the European Parliament and the Council of Ministers in December 2010: Directive
2010/84/EU and Regulation (EU) No 1235/2010 amending Directive 2001/83/EC and Regulation
(EC) No 726/2004, respectively.(25-28) The legislation was accompanied by the Commission
Implementing Regulation (EU) No 520/2012 providing details on the operational implementation of
the legislation.(29) In October 2012, the Pharmacovigilance legislation was further amended by
Directive 2012/26/EU and Regulation (EU) No 1027/2012 which provided strengthened measures
for monitoring medicines safety and carrying out reviews at a European level.(30, 31)

The EMA and Member States have also produced, in consultation with relevant stakeholders, good
Pharmacovigilance practice guidelines (GVP) for the conduct of the different Pharmacovigilance
activities and replaced the Volume 9A.(32),(20)

The implementation of the legislation has been a complex process with significant changes in the
EMA'’s responsibilities and significant implications for applicants and MAHs. The EMA worked
with the EC, the national competent authorities and a wide range of stakeholders including patients,
HCPs and industry, to ensure effective implementation and operation of the new Pharmacovigilance
rules. Priorities were set so that public health activities were implemented first, followed by
transparency and communication activities and lastly by simplification of activities.(33, 34)

The new EU Pharmacovigilance legislation aimed to offer better promotion and protection of public
health through the following objectives(24):

The collection of better data on medicines and their safety;

Rapid and robust assessment of issues related to the safety of medicines;
Effective regulatory action to deliver safe and effective use of medicines;
Empowerment of patients through reporting and participation;

Increased levels of transparency and better communication.

3.3  European Regulatory Stakeholders
33.1 The Role of the European Medicines Agency (EMA)

The EMA has a central role in the EU system, co-ordinating the activities and providing technical,
regulatory and scientific support to the Member States and industry. It also provides the essential
infrastructure required by the system and has specific tasks laid down in the legislation in the conduct
of Pharmacovigilance including signal detection for medicinal products authorised through a
centralised authorisation procedure (CAP).(35)
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The new EU Pharmacovigilance legislation established an additional scientific committee, the
Pharmacovigilance Risk Assessment Committee (PRAC), whose members include experts in
Pharmacovigilance and regulation working within the national competent authorities of the Member
States (plus Iceland and Norway), representatives of patients and HCPs, and scientific experts in
areas such as epidemiology, signal detection, biological medicines and risk communication. The
PRAC meets monthly and is responsible for the assessment of safety issues at EU level and for the
monitoring of many of the Pharmacovigilance activities foreseen in the legislation. It works closely
with other scientific committees, especially the Committee for Medicinal Products for Human Use
(CHMP) which leads on CAPs, and also with the Co-ordination Group for Mutual Recognition and
Decentralised Procedures — Human (CMDh), a body representing the national regulators of the
European Economic Area, which leads on many issues relating to nationally authorised
medicines.(35)

332 Key Interactions between PRAC, CHMP and CMDh

The different PRAC outputs depend on the existence or not of a formal decision-making phase as
defined in the Pharmacovigilance legislation. For the processes with a formal decision-making
phase, the PRAC output is a recommendation and applies to safety referrals, single assessment of
Periodic Safety Update Reports (PSURs) and PASS assessments. These recommendations are
transmitted to the CHMP when a procedure concerns at least one CAP. The PRAC recommendations
lead to CHMP Opinions which are then assessed by the EC which is responsible for issuing a
decision. When there is no CAP involved, the recommendations are transmitted to the CMDh leading
to a CMDh consensus that the Member States shall follow, or a CMDh majority that leads to an EC
Decision.

Where the position/opinion of the CHMP/CMDh differs from the recommendation of the PRAC,
the CHMP/CMDh shall attach a detailed explanation of the scientific grounds for the differences
along with the recommendation. Figure 1 below depicts these interactions.

PRAC

CHMP

Member States European Commission

Figure 1 — Interaction between the different European Medicines Agency (EMA) committees and the
European Commission (EC). Source: Arriegas M). Safety, Risk Management and Pharmacovigilance.
[Presentation] Training Programme in Pharmaceutical Medicine. Universidade de Aveiro. Lisboa.
March 2013.

3.3.3 The Role of the Member States

The national competent authorities supervise the collection of information on suspected ADRs of
medicinal products, particularly spontaneous reports from patients and HCPs. Equally, they provide
much of the resource base and knowledge needed to assess signals of possible emerging safety
issues. Member State experts also take the lead (as the so-called rapporteur and co-rapporteur teams)
in evaluating and analysing data when a safety issue is assessed at the European level (a referral).
They play a critical role in tailoring and communicating safety messages to HCPs, patients and the
public at a national level.
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Member States also maintain the inspectorates that carry out the work of ensuring that the medicinal
products marketed in the EU are manufactured appropriately and are of suitable quality, the
Pharmacovigilance systems of the industry are working as they should, and checking that the clinical
studies that provide the evidence of the safety and effectiveness of medicines are performed in line
with appropriate standards.(36)

3.34  The Role of the Commission
The EC is the competent authority for CAPs and supplies the legal authority that underpins the EU

Pharmacovigilance system. It provides the legislative framework needed to carry out its functions
in the most efficient way.

This chapter described the objective and governance model of the current EU Pharmacovigilance
legislation. The following chapters will now cover in more detail the object of interest of this study
by starting with a description of pharmaceutical Risk Management to explain the overarching
structure in which PASS play a very important role. The understanding of Risk Management is
essential to understand that PASS, which use Pharmacoepidemiological methodologies, have
features that make them different from other Pharmacoepidemiology studies as they have a mission
to accomplish within the strategy planned for a given medicinal product. This mission can be either
to act as additional Pharmacovigilance activities and/or as tools to assess effectiveness of RMM.

4  Risk Management

According to the Pharmacovigilance legislation a “Risk related to the use of a medicinal product” is
“any risk relating to the quality, safety or efficacy of the medicinal product as regards patients’ health
or public health and any risk of undesirable effects on the environment”.(27)

Typically, a medicinal product has multiple risks, varying in terms of severity, effects on individual
patients and public health impact. The successful identification of the most impactful ones
(significant safety concerns) before the medicinal product is on the market allows for the planning
and implementation of preventive or minimising strategies to mitigate them, thus optimising the
benefit-risk profile of the medicinal product.(37)

However, not all actual or potential risks would have been identified at the time when an initial
authorisation is sought and many of those associated with the use of a medicinal product will only
be discovered and characterised after the medicinal product is on the market. For that reason, in
addition to activities to prevent and minimise known and suspected risks, it is also important to
consider activities to detect or further characterise risks for which there are still important
uncertainties.(37)

Risk Management has three stages which are inter-related and iterative. The initial two comprise
risk identification and characterisation and the third, minimisation or mitigation(37):

1. Characterisation of the safety profile of the medicinal product including what is known and not
known;

2. Planning of Pharmacovigilance activities to characterise and identify new risks and increase the
knowledge in general about the safety profile of the medicinal product;

3. Planning and implementation of risk minimisation and mitigation and assessment of the
effectiveness of these activities.

Figure 2 below presents the steps of a Risk Management cycle representing the phased steps.
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Figure 2 — The Risk Management Cycle. Source: European Medicines Agency. Guideline on good
Pharmacovigilance practices (GVP): Module V — Risk Management systems (Rev 1). EMA/838713/2011
Rev 1.(37)

4.1 Risk Management Plan

As previously described, RMPs were introduced in the Pharmacovigilance guidelines in 2005 but
there was no legal basis for implementing them. The new Pharmacovigilance legislation enforced
the obligation to submit a RMP with all the applications for a new marketing authorisation, with a
significant extension of indication, or if there is a public health concern.(37)

The RMP is the product of executing the three steps described above. In addition, the RMP is
expected to be a live document, periodically updated as new knowledge about the risks and the
benefits of the medicinal product arises from the post-marketing experience.(37)

Characterisation of the medicinal product safety profile(37)

When developing a RMP, the MAH need to reflect on what is known and unknown about the
medicinal product taking into consideration the results of pre-marketing research (non-clinical and
clinical studies) and also conducting extensive literature research on safety findings with medicinal
products or patients with similar characteristics to those targeted by the medicinal product of
concern. Therefore, the first sections of an RMP are dedicated to the identification and assessment
of safety concerns (important identified risks, important potential risks and missing information).

According to GVP, each of those safety terms is defined as follows(38):

e An “identified risk™ is “an untoward occurrence for which there is adequate evidence of an
association with the medicinal product of interest”;

e A “potential risk” us “an untoward occurrence for which there is some basis for suspicion
of an association with the medicinal product of interest but this association has not been
confirmed”;

e “Missing information” is a “gap in knowledge about a medicinal product, related to safety
or use in particular populations which could be clinically significant”.
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Risk Management activities should not contemplate all the identified and potential risks. Instead,
they should focus the important safety concerns, which according to GVP are defined those that
“could have an impact on the risk-benefit balance of the product or have implications for public
health”. What constitutes an important risk depends upon several factors, including the impact on
the individual, the seriousness of the risk and the impact on public health.(38)

Failure to prioritise the safety concerns and target too many of them, could incorrectly flag a
medicinal product for additional scrutiny, potentially lead to regulatory delays and limiting
medicinal product uptake. Therefore it could affect the prescription patterns of the physicians,
potentially leading them to not treat patients in great need of a certain medicinal product by choosing
instead, alternatives with a poorer benefit-risk profile.(39-41)

Risk Identification and Characterisation(37)

Upon establishing the important identified/potential risks and missing information (safety concerns),
the Applicant/MAH needs to reflect on whether there is need for additional Pharmacovigilance
activities to further detect and characterise safety concerns.

Pharmacovigilance activities are post-marketing activities designed to detect, identify and
characterise risks relating to the medicinal product. They can be grouped as routine and additional
activities:(38)

o Routine Pharmacovigilance activities include the spontaneous collection, assessment and
reporting of ADRSs, signal detection, literature monitoring and submission of PSURs
summarising the benefit-risk profile of the medicinal product throughout the product
lifecycle including a summary of all Pharmacovigilance activities in place. The use of
specific ADR follow-up questionnaires to obtain structured information on reported ADRs
of special interest and collection of additional information of interest (e.g. recording of tests)
would still be considered routine Pharmacovigilance activities, provided the tests were
performed as routine practice and only the recording of the information is an additional
requirement;

e Additional Pharmacovigilance activities are typically non-clinical studies, clinical trials or
non-interventional studies. Situations when additional Pharmacovigilance activities are
needed, can include for instance, a medicinal product intended for chronic, for which there
is only evidence of short term follow-up data at the time of authorisation. Long-term follow-
up of patients (e.g. in a cohort study) may provide additional reassurance on the long term
effects of the medicinal product. PASS are additional Pharmacovigilance activities.

An efficient planning of the necessary Pharmacovigilance activities to characterise the safety profile
of the medicinal product should be based on specific issues identified from pre- or post-authorisation
data and from pharmacological principles. Therefore, an accurate a priori identification of
significant safety concerns of a medicinal product minimises unanticipated ADRs and provides a
focus for RMM in preventing the occurrence of the significant safety issues.

Risk Minimisation
The ultimate objective of risk identification and characterisation is the prevention or mitigation of
safety concerns.

Risk minimisation is defined as “an intervention intended to prevent or reduce the probability of the
occurrence of an ADR associated with the exposure to a medicine or to reduce its severity should it
occur”.(38)

The MAH should assess if RMM are required to address each safety concern. In practice, the RMM
are public health interventions intended to optimise the benefit-risk balance of a medicinal product
by guiding the use of medicinal product that support the provision of the right drug, at the right dose,
at the right time, to the right patient and with the right information and adequate monitoring.(42)
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RMM activities are classified as follows(37):

e Routine RMMs which include labelling such as, including information about the risks
(appropriate dosing, contraindications, special precautions, known ADRSs) in the Summary
of Product Characteristics (SmPC) for HCPs and in the Patient Information Leaflet (PIL)
for patients, respectively. Decisions on the distribution channels and ease of access to the
product (prescription only or over the counter medicinal product), number of units per
package are also typical routine RMM and for the majority of the medicinal products they
are sufficient;

e Additional RMMs may be necessary to optimise the benefit-risk balance of a medicinal
product when it is considered that routine measures are not sufficient. They may consist in
extra communication and education for patients and HCPs (e.g. patient card, Direct
Healthcare Professional Communication and educational materials), controlled distribution
systems or pregnancy prevention programs (e.g. in order for the medicinal product to be
prescribed the patient needs to show the negative results of pregnancy tests).

Key goals of RMM can be the appropriate patient selection to exclude high-risk patients from
treatment, minimisation of the occurrence of ADRs or optimisation of outcomes by maximising
benefits.(43)

It is well recognised that the successful implementation of additional RMMs requires contributions
and compliance from all stakeholders, including MAHSs, patients and HCPs. The performance of
RMM in the healthcare systems requires an ongoing assessment to ensure that their objectives are
fulfilled and that the measures in place are proportionate taking into account the benefit-risk balance
of the medicinal product and the burden of those measures to the HCPs and the patients.(44)

4.2 Assessing Effectiveness of Risk Minimisation Measures (RMM)

Monitoring the effectiveness of RMM is an explicit requirement from Directive 2001/83/EC which
states that the MAH shall “monitor the outcome of RMMs which are contained in the RMP or which
are laid down as conditions of the marketing authorisation”.(27)

The publication from Pietro et al, which laid the foundation for GVP Module XVI dedicated to the
assessment of the effectiveness of RMM, justifies the need for that assessment: “in the same way
that public health interventions aim to minimise risks associated with a pharmaceutical product, it is
imperative to systematically evaluate the effectiveness of the intervention in order to determine
whether the intended effect/outcome has been achieved or an alternative activity needs to be
identified and implemented”.(39, 42)

Since the introduction of pharmaceutical Risk Management, several programs to minimise risks and
to assess those measures have been developed.(43, 45) In 2010, the proportion of CAPs with
additional RMMs in the EU had increased from the reported 5% among products authorised before
the RMP became mandatory in 2005 to 29% among products approved afterwards.(44)

Figure 3 below illustrates the dual-evidence-based approach to evaluate effectiveness of additional
RMM, endorsed by GVP Module XVI and consistent with ICH E2E principles. It builds on two
distinct levels of evidence: the actual implementation of the RMM (measured by process indicators)
and the attainment of the final objective of the RMM (measured by outcome indicators)(39):

e Process indicators: Provide evidence that the implementation steps of the additional RMMs
have been successful. They provide insight into what extent the programme has been
executed as planned and whether the intended impacts on behaviour have been observed,;

e Outcome indicators: Provide an overall measure of the level of risk control that has been
achieved with the RMM. For instance, where the objective of an intervention was to reduce
the frequency and/or severity of an ADR, the ultimate measure of success shall be linked
with this objective. The assessment requires traditional epidemiologic methodology
addressing if the desired outcome was attained.
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Figure 3 — Dual-evidence-based approach to evaluate effectiveness of additional risk minimisation
measures (RMMs). Source: European Medicines Agency. Module XVI- Risk minimisation measures:
selection of tools and effectiveness indicators (Rev 1). EMA/204715/2012 Rev 1.(39)

Process and outcome indicators are viewed as complementary and not alternative. Even if the
ultimate goal of assessing effectiveness of a RMM is to determine if there was a beneficial outcome
of the intervention, in order to understand an eventual lack of success or proactively anticipate a lack
of success, it is important to collect data on implementation of the program (process indicators), such
as the successful delivery to the target population, the use of those measures by the population and
if they were correctly understood, so that they ultimately become part of the routine clinical
practice.(39)

The guidelines emphasise that sound scientific methods should guide the assessment of both
indicators. For example, ‘if surveys and/or measurement scales are involved in the assessment of
RMM appropriate methods and psychometric properties of the instruments involved should be
considered. When RMM involve the provision of information to HCPs, resulting clinical actions
should be measured and not only clinical knowledge”. It is also necessary to take into consideration,
the differences in healthcare systems and all the stakeholders involved in the RMM.(39, 42)

Specific recommendations for assessment of outcome indicators include the comparison of
epidemiological measures of outcome of interest (e.g. incidence of hepatotoxicity or surrogate
endpoint that anticipates a safety concern) before and after the implementation of the RMM (i.e. pre-
post design), which can be addressed by a PASS. When a pre-post design is not feasible (e.g. the
RMM is put in place before the product is launched) then an outcome reference value (e.g. from
literature, historical data, expected value in the population) can be used for comparison, provided it
is duly justified.(39)

As a result of the assessment of the effectiveness of the RMM, it may be concluded that the measures
should remain unchanged or, that modifications need to be made to the existing activities.(39)

Expanding the considerations from Pietro et al, and the GVP Module XVI, Banerjee et al, proposed
a 5-level model with different evaluation levels representing increasing utility of information to
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determine RMM effectiveness (Figure 4). The evaluation levels range from risk-minimisation tool
coverage (level 1), evaluating the distribution of the RMM awareness and usage (level 2), assessing
knowledge acquired (level 3), analysing the impact of knowledge on behavioural change (level 4)
and ultimately, the effects on safety outcomes which the RMM aims to minimise (level 5). The
authors suggest methodologies for each of these levels.(43)

Patient registry
PASS
Patient-reported outcomes

Ongoing safety and effectiveness assessment

LEVEL 5:
Safety outcomes

Stakeholder behaviour survey
LEVEL 4 Patient chart/diary audit
Behavioural Drug utilisation study
maodification Web-based interactive checklist

Increasing
utility of
information

LEVEL 3:
Risk knowledge and * Stakeholder knowledge survey
comprehension SRR EERE

LEVEL 2:

stakeholder surve
RM tool awareness and Cm i

* Focus groups
usage * Call centre feedback

LEVEL 1:

* Mailing house metrics
RM tool coverage

* Web download frequencies
* Stakeholder survey

Figure 4 — A 5-level framework covers both individual risk-minimisation tools and programme
evaluation. Source: Banerjee AK et al (2014).(43)

Figure 5 presents an additional model, suggested by Zomerdijk et al, in which, taking a chronological
approach, it is provided complementary information relevant for the assessment of the RMM’s
impact on the benefit-risk balance of the drug.(46) It can be observed that the indicators of success
are similar to those presented in the other previous described models.

Level 1 Level 2
Process Indicator: Process Indicator: F|I'II| nutcﬂm: Impact on
Content/face Adherence to aRhM Occurrence and benefit-risk
validity af aRMM recommendations severity of adverse balance
and RM tools and RM tools in events of the drug
clinical practice

Examples:
Assessment of: Assessment of; Assessment of:
+ Educational materials * RM tool distribution, * Spontaneous reported
* Logistics, e.g. awareness and usage cases
distribution plan, time + Clinical knowledge * Incidence rates
plan + Desired behaviour

Figure 5 — Evaluation steps increase in utility of information with time after implementation. Source:
Zomerdijk et al (2013).(46)
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The three models discussed above constitute examples of frameworks that have been developed. It
has been acknowledged that there are still hurdles in this area to overcome. Thus an optimal method
to assess effectiveness of RMM is yet to be found.(42, 43, 46)

It is important to note, as will be seen in the following chapter, that according to the legislation, a
study measuring the effectiveness of a RMM is considered a PASS.(25) Given the anticipated
increase in number of additional RMMs after the 2010 Pharmacovigilance legislation, an increased
demand for studies assessing the effectiveness of RMMs is also anticipated, making it an interesting
sub-population of PASS to study as they may reflect the performance of the overarching Risk
Management systems.

The previous chapter introduced the Risk Management framework describing the activities that can
be implemented by the MAHS to identify new risks and further characterise known risks and mitigate
the occurrence of risks through the application of RMMs which effectiveness need to be continuously
assessed. PASS play a major role in the success of these plans by providing the methods to
proactively investigate important safety concerns and/or assess if the implemented RMM are
effective. They are the perfect reflection of the needs of the industry and regulators to use
pharmacoepidemiological measures to foster understanding of the safety profile of the medicinal
products, thus ensuring the right actions can be put in place at the right time to protect public health.

5 Post-Authorisation Safety Studies (PASS)

5.1  Background

The impact assessment of the previous Pharmacovigilance legislation revealed that, PASS, an
essential part of Risk Management activities, were frequently not conducted or completed. In
addition, based on a 2006 industry survey, it was concluded that these studies already involved
substantial industry resources (€356.9 million, with a lower and upper range of €202.0 and €511.8
million, respectively). However, the studies were often of poor quality and frequently conducted for
promotional rather than safety reasons. It was considered that under the regulatory framework at that
time, there were no guiding principles and no adequate oversight for non-interventional safety
studies.(22)

According to a published review of PASS before the new Pharmacovigilance legislation, 52 of 60
requested PASS had progressed through planning to potentially starting data collection.(47) Another
review, also from authors from regulatory authorities and prior the new legislation, reported the
majority of PASS protocols were not submitted or were incomplete.(23) This corroborated similar
findings regarding the RMPs in general and their planned activities.(18) The compliance seemed to
be very good when the studies were requested by CHMP rather than just recommended.(47)

Blake et al recommended earlier discussions between the sponsor and the CHMP on PASS adequacy
to avoid delays and the implementation of unfeasible studies. It was highlighted the need for “careful
consideration of the requirements for studies and their feasibility into Risk Management planning
before the granting of a marketing authorisation or a new indication”.(47)

The new Pharmacovigilance legislation introduced aspects which address the abovementioned
findings as non-interventional PASS could be imposed as legally binding conditions. In addition,
the EMA would take the role of overseeing a PASS if conducted in more than one Member State.
These changes intended to decrease the number of poor quality studies, as well as, of studies with a
promotional nature. Furthermore, while it was initially suggested that the authorities’ objection to a
PASS protocol would be limited to refusing those with a promotional nature, it was decided in the
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end, that the authorities could also object protocols based on scientific/ public health concerns,
strengthening the role of the authorities in the scientific oversight.(22)

5.2 A Legal Framework for the Conduct of Post-Authorisation Safety Studies (PASS)

The new legislation set forth a firm legal background for PASS and established clear rules, from
protocol development to final study reporting. A PASS is defined in Directive 2001/83/EC Axrticle
1(15) as “any study relating to an authorised medicinal product conducted with the aim of
identifying, characterising or quantifying a safety hazard, confirming the safety profile of the
medicinal product, or of measuring the effectiveness of Risk Management measures”.(27)

A PASS may be initiated, managed or financed by a EU MAH voluntarily (hon-imposed PASS) or
pursuant to an obligation imposed by a competent authority (Directive 2001/83/EC Articles 21a and
22a), in which case it is considered a condition to the marketing authorisation and are mandatory
and subject to penalties of not implemented (imposed PASS).(27) GVP Module VIII provides
detailed guidance on PASS.(48)

In the Pharmacovigilance Plan section of the RMP, PASS are categorised as(48):

e Category 1: imposed as condition to the marketing authorisation by the regulatory
authorities based on being considered key to the benefit-risk profile of the product;

e Category 2: imposed on a marketing authorisation for being a specific obligation in the
context of a conditional marketing authorisation or a marketing authorisation under
exceptional circumstances?;

e Category 3: considered voluntary in the Directive but also considered required as they are
part of the Pharmacovigilance plan agreed with the authorities;

e Other studies not required by a regulatory authority do not need to be reported in the RMP
(category 4).

Category 1 and 2 PASS are imposed PASS (mandatory and subject to penalties) and are supervised
according to Art 107 (n)-(q) of Directive 2001/83/EC. In summary, the MAH shall submit a draft
protocol to the PRAC or to the national competent authority, depending on if the study is to be
conducted in more than one Member State or a single Member State, respectively. In the 60 days
following the submission of the draft protocol, the national competent authority or the PRAC shall
issue(27):

(a) A letter endorsing the draft protocol;

(b) A letter of objection, which shall set out in detail the grounds for the objection, in any of the
following cases:

(i) It considers that the conduct of the study promotes the use of a medicinal product;
(ii) 1t considers that the design of the study does not fulfil the study objectives; or

(c) a letter notifying the MAH that the study is a clinical trial falling under the scope of EU
Clinical Trials Directive (Directive 2001/20/EC).

Additional guidance is provided in the document “Post-authorisation safety studies: questions and
answers”, as follows: “in the instances when PRAC adopts a letter of objection, submission of an
amended protocol may be required within X month(s) or within 14 days. In the former case,
submission of the amended protocol is requested within X months depending on the extent of the
revisions; the revised protocol will then follow a 30- or 60-day PRAC review procedure. In the case

! According to the EMA website, "exceptional circumstances" apply when the applicant can show that they
are unable to provide comprehensive data on the efficacy and safety of the medicine for which authorisation
is being sought, due to the rarity of the condition it is intended for, limited scientific knowledge in the area
concerned, or ethical considerations involved in the collection of such data.
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of a re-submission within 14 days, the PRAC will review the amended protocol within 15 days. This
30-day timeframe for the PRAC decision is applied when the PRAC considers that the protocol
needs to be resubmitted quickly to allow endorsement at the following PRAC meeting”.(49)

The study may only start when the written endorsement has been issued. Then, the MAH shall
forward the protocol to the competent authorities of the Member States in which the study is to be
conducted, follow any specific requirements and after, the study can be initiated according to the
endorsed protocol.(48)

In addition, in order to support transparency on non-interventional imposed or non-imposed PASS
and to facilitate exchange of Pharmacovigilance information between all parties, the MAHSs is highly
expected to, make study information (including for studies conducted outside the EU) available in a
dedicated EU electronic Register of Post-Authorisation Studies (EU PAS), maintained by the
European Network of Pharmacovigilance and Pharmacoepidemiology (ENCePP) and coordinated
by the EMA. Any Pharmacoepidemiological and Pharmacovigilance studies can be registered. The
application is voluntary, free of charge and can be submitted by researchers or any individual on
their behalf. (50)

Despite there is no legal mechanism to enforce study registration, in a non-interventional PASS
pursuant to an obligation imposed by an EU competent authority, the date of study registration in
the EU PAS register shall be included as a milestone in the final study report.(29) In addition,
according to the GVP module V111, and to incentivise transparency, it is strongly recommended that
all PASS (imposed and non-imposed) are entered in the register, and optimally, before the start of
data collection. The study protocol should be uploaded as soon as possible after its finalisation and
prior to the start of data collection. Updated study protocols in case of substantial amendments,
progress reports and the final study report should also be entered in the register (as soon as possible
and preferably within two weeks after their finalisation).(48)

The ENCePP aims to uphold high standards throughout the research process based on the principles
of robust methodologies, transparency and scientific independence.(47) PASS that follow those
principles can further qualify for obtaining an ENCePP seal.(51)

The MAH shall submit a final study report to the national competent authority or the PRAC as
applicable within 12 months of the end of data collection unless a written waiver has been granted
(Directive 2001/83/EC Art 107).(27)

5.3 PASS Principles and Guidance

PASS should be designed according to strong scientific and methodological
pharmacoepidemiological principles.

From the previous chapters it is also clear that PASS have a distinctive purpose, interlinked with the
overall Risk Management strategy. An immediate evidence of this particular nature stands out from
the definition of PASS, which combines Risk Management and pharmacoepidemiological
terms(48):

“A post-authorisation study should be classified as a PASS when the main aim for initiating the
study includes any of the following objectives:

e To quantify potential or identified risks, e.g. to characterise the incidence rate, estimate the
rate ratio or rate difference in comparison to a non-exposed population or a population
exposed to another medicinal product or class of medicinal products as appropriate, and
investigate risk factors, including effect modifiers;

e To evaluate the risks of a medicinal product used in a patient population for which safety
information is limited or missing (e.g. pregnant women, specific age groups, patients with
renal or hepatic impairment or other relevant comorbidity or co-medication);

e To evaluate the risks of a medicinal product after long-term use;

e To provide evidence about the absence of risks;
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e To assess patterns of drug utilisation that add knowledge regarding the safety of the
medicinal product or the effectiveness of a Risk Management measure (e.g. collection of
information on indication, off-label use, dosage, co-medication or medication errors in
clinical practice that may influence safety, as well as studies that provide an estimate of the
public health impact of any safety concern);

e To measure the effectiveness of a Risk Management measures”.

The fact that, the definition of a PASS is strictly related to the purpose of the study is further
strengthened as follows: ‘Whereas the PASS design should be appropriate to address the study
objective(s), the classification of a post-authorisation study as a PASS is not constrained by the type
of design chosen if it fulfils the criteria as set in DIR Art 1(15). For example, a systematic literature
review or a meta-analysis may be considered as PASS depending on its aim”.(48)

This GVP Module also states that the development of PASS protocols should be developed by
individuals with appropriate scientific background and experience. The different sections that need
to be present in a PASS protocol are detailed in this guideline and leverage those also present in the
ISPE Good Pharmacoepidemiology Practices (GPP).(48, 52) There are specific templates for PASS
protocols and reports which establish the mandatory sections and which information each section
should contain. In addition, there are also templates for the assessment of PASS protocols and reports
by regulators, including guidance on how to assess the content provided in each section.(53)

In addition, protocols need to append the ENCePP Checklist for Study protocols (available at
http://www.encepp.eu/standards_and_guidances/index.html), which was developed to promote the
quality of studies aligned with scientific and regulatory developments relevant to Pharmacovigilance
and Pharmacoepidemiology, such as(54):

e Stimulate researchers to consider important epidemiological principles when designing a
pharmacoepidemiological study and writing a study protocol;

e Promote transparency regarding methodologies used in pharmacoepidemiological studies;
Increase awareness about developments in science and methodology in the field of
Pharmacoepidemiology.

GVP Module VIII further reference as scientific guidelines, the ENCePP Guide on Methodological
Standards in Pharmacoepidemiology, a document covering state of the art methodological
considerations including hyperlinks to internationally agreed recommendations and highlighting key
points from important guidelines, published articles and textbooks.(55)

6  Assessing the Effectiveness of Regulatory Actions

According to the Organisation for Economic Co-operation and Development (OECD) (August
2012), “in recent years, governments around the world have established procedures to try to analyse
the impacts of new regulatory proposals before they are adopted. By contrast, they have paid
remarkably little attention to analysing regulations after adoption or to evaluating the impacts of the
procedures and practices that govern the regulatory process itself”.(56)

Regulations are supposed to effectuate some improvement in the conditions of the world by changing
individual or organisational behaviour in ways that generate positive impacts in terms of solving
societal and economic problems. According to the OECD source: “at its most basic level, regulation
is designed to work according to three main steps: (1) Regulation is implemented, which leads to
changes in (2) The behaviour of individuals or entities targeted or affected by regulation, which
ultimately leads to changes in (3) Outcomes, such as amelioration in an underlying problem or other
(hopefully positive) changes in conditions in the world”.(56)

The parallel with the considerations described in Introduction Section 4.2 on the assessment of the
effectiveness of RMM are remarkable. As with the assessment of RMM, evaluating regulation
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entails an inquiry, that takes place after regulation has been put in place, into how it has changed
behaviour and ultimately if it has led to positive or negative outcomes.

If assessing an individual RMM is already challenging, as previously described, it is not surprising
that the process of evaluating a regulation change is extremely complex and outside the limits of any
individual research group. In most cases, the evaluation of a regulatory framework would encompass
the assessment of the individual rules that compose the legislative body.

In January 2016 the PRAC adopted a strategy for measuring the impact of Pharmacovigilance
activities including health outcomes at EU and Member States level which relies on a collaborative
approach of all stakeholders. Measuring the impact of key Pharmacovigilance activities will allow
regulators and stakeholders to determine which activities are most successful and to identify enablers
and barriers for generating positive health impacts, which will contribute to the further development
of proactive Pharmacovigilance systems and to promote best practice across the EU. It is expected
that the strategy will support the collection of more data relevant to the health impact of the EU
Pharmacovigilance system.(57)

Meanwhile, there are already some published results on metrics on the new Pharmacovigilance
processes. In May 2014, the EC published a report by the EMA on the tasks undertaken during the
first year of application of the new legislation together with national competent authorities in
Member States and the EC.(34) More recently, in August 2016, a new report was published to cover
the first three years of EU legislation, based on data collected from July 2012 to December 2014 and
discussing relevant tasks and processes over the whole 3-year period up to July 2015. Reported
metrics supported conclusions that spontaneous reporting increased since 2012 (including an
increased awareness of medication errors), the analysis of safety signals contributed to early updates
of product information or other regulatory measures, hundreds of RMPs, PASS protocols and PSURs
were centrally reviewed by the PRAC and the number of inspections increased.(36)

In addition, the EMA considered that the new system delivers faster advice and warnings to use of
medicines and quicker detection of safety issues. The Agency considered that patients and HCPs are
being engaged by reporting ADRs and contributing to safety-referral procedures and that there is a
better co-ordination and collaboration between regulators and other stakeholders, including
academia and industry. In addition to those points, the EMA also highlights an unprecedented level
of transparency with prompt communication on safety concerns, public access to agendas and
minutes of the PRAC, outcomes of signals and PSURs and aggregated data on suspected ADRs.(36)

An in-depth analysis of this metrics and the outcomes on public health will be essential to confirm
the effectiveness of the new legislation. Smaller and/or specific evaluations of individual rules, or
new processes from different perspectives and different stakeholders will not be enough to
accomplish such a challenging endeavour but can, nevertheless, make small contributions and
hopefully be of interest to complement all the other evidence.

7 Study Rational

The current dissertation aims to contribute to the overarching goal of understanding the impact of
the new Pharmacovigilance legislation by focusing on the review of available data of PASS
submitted to the EMA since the implementation of the new legislation.

As a consequence of the effort to improve transparency, one of the main pillars of the new legal
framework, a broad spectrum of data on the different Pharmacovigilance activities performed by the
EMA became available, including on PASS. The availability of the large variety of information has
provided a unique opportunity to describe the PASS landscape under the new EU Pharmacovigilance
legislation.

Figure 6 presents the conceptual map of the study, showing how the different concepts introduced
in the previous chapters interact, the role of each individual component to be explored in the results
and the dynamics between each component, which will be addressed in the discussion.
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The grey glowing arrows symbolise the expected increased level of transparency that makes it
possible to investigate PASS: on the top of the diagram, the MAH submits PASS protocols to the
EMA (with a certain legal basis and at a certain point in the lifecycle of the marketing authorisation).
There are exchanges between the stakeholders and after the final protocol is agreed, it is possible to
estimate the duration of the overall assessment process (number of rounds of exchange, duration and
type of feedback) represented at the bottom of the diagram.

In the middle of the diagram, PASS are depicted as a product of Pharmacovigilance and
Pharmacoepidemiology. By having to submit RMPs, the MAHs need to consider what is known and
unknown about the medicinal product to establish the critical safety concerns that may affect the
safety of the medicinal product (safety specification). For each safety concern, the MAHSs need to
establish a plan of action by considering whether routine activities are sufficient or, if additional
activities are necessary. Some activities are designed to acquire more knowledge on the safety profile
of the medicinal product (Pharmacovigilance activities) while others aim to mitigate the occurrence
and/or severity of the safety concerns (RMMs).

The consideration of the safety specification of the medicinal product by either the MAH or the
regulators may raise questions, either related to the need to better characterise the known risks or
detect unknown risks (investigate safety concerns, represented in orange), or concerns that the drug
utilisation in real-world practice might differ from the expected or studied use, being important to
monitor it actively (drug utilisation, represented in green). In addition, it is also established as part
of the Risk Management cycle the need to investigate if the RMMs in place are being effective
(assess effectiveness of RMM, depicted in purple). All these research questions are appropriate to
address using Pharmacoepidemiology methods. Therefore PASS are studies with objectives derived
from the safety specification which use pharmacoepidemiological methods to fill those gaps.

In order to describe PASS in this dissertation, information on the type of research questions and the
study methods were investigated. Research questions were described in line with the three
abovementioned categories (depicted in orange, green and purple in the diagram). Methods were
described in terms of study design, population targeted for study (inclusion based criteria), data
collection approach (new data or leverage existing data), sample size and analysis (use of
comparator, subgroups of interest, types of statistical methods). These characteristics were analysed
in the light of guidelines and scientific knowledge that have been generated and disseminated to
implement Pharmacoepidemiology in the activities of the industry and regulators. In particular, an
in-depth analysis of the PASS aiming to assess effectiveness RMM was considered of interest given
their position in closing the loop of a Risk Management cycle.
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Study Objectives

The current dissertation aimed to draw, for the first time, the PASS landscape during the first three
years under the new Pharmacovigilance legislation, by describing the first cohort of PASS protocols
submitted to the EMA since the first inaugural PRAC meeting in July 2012 to July 2015.

To the best of the author’s knowledge, this is the first time that PASS submitted since the new
Pharmacovigilance legislation are described and characterised. There are no a priori hypotheses.

Specific objectives are:

e To characterise PASS protocols in terms of regulatory context, study objectives, therapeutic
area, study design, source of data collection, and other methodological considerations;

e Toestimate PASS protocol assessment metrics, such as, the number of rounds of review and
duration of PASS protocol assessment by the PRAC, and to identify the most common
reasons for protocol rejection;

e To determine the amount of PASS assessment comments publicly available and how many
studies were entered in the EU PAS Register;

e To understand to what extent PASS are designed as methodologically and feasibly sound
studies, by reviewing protocol content, PRAC feedback and running a more in depth
analysis of PASS assessing effectiveness of RMMs.
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Methods

In natural and social sciences quantitative and qualitative research methods are often seen as two
irreconcilable approaches by advocates of each style. While the methods used in quantitative
research attempt to maximize objectivity, replicability, and generalisability of findings, and are
typically interested in prediction, qualitative approaches focus mainly on exploring meaning,
purpose, or reality. The question of quantitative versus qualitative measures is currently more
assumed to be a false one, as more researchers see them as complementary approaches.(58-61)

Quantitative approaches are often associated with the use of deductive reasoning, characterised by
top-down logic in which, the structure of the analysis is based on previous knowledge and/or
experience (i.e. a priori definitions and decisions about the variables) moving from the general to
the specific. Conversely, qualitative approaches are associated with the use of inductive reasoning,
characterised by bottom-up logic as it moves from the specific to the general, in the sense that
particular instances are observed and combined into larger whole or general statements. Therefore,
themes and categories emerge from the data.(62)

The nature of this dissertation’s objectives and the available sources to address them invited the use
of qualitative methodologies. First, the need to understand PASS in the context of the new regulatory
framework and its background. Second, the public availability of different textual sources
documenting PASS and their assessment by the Regulators which made them attractive data sources
to address the objective via the scientific study of its content.

1 Study Design

The public availability of different textual sources documenting PASS made them a pertinent data
source in which to conduct a documentary analysis.

1.1 Data Sources

The minutes of the PRAC monthly minutes provided the means to identify the different PASS
protocols and respective rounds of revision by the PRAC. After identifying each PASS protocol,
two other data sources were searched to find more granular information regarding the regulatory
background and the protocol methods: the European Public Assessment Reports (EPARS) of the
medicinal products covered in the PASS (also available in the EMA website), and the EU PAS
Register (available in the ENCePP website). When no information was available in the
abovementioned sources, the website ClinicalTrials.gov was searched to check if PASS were
eventually registered there. In addition, a pool of protocols available within the author’s organisation
was also checked in case it contained additional protocols.

The following sections further describe each of these data sources and the type of information
retrieved.

1.1.1 Minutes of the PRAC Monthly Meetings(63)

As a consequence of the efforts of the EMA to increase transparency of the regulatory processes, the
full minutes of the PRAC monthly meetings are published, in English, every month, listing all the
processes assessed by the PRAC in the previous month. In addition, a short description of the
background and PRAC comments may be provided for those procedures discussed during the
plenary meeting. These official and authentic EMA documents available online, at the EMA website,
provided an unigque opportunity to identify and track, in a chronological order, all PASS protocols
submitted to the EMA during the first three years under the new legislation by reviewing all the
minutes covering the period since the PRAC inaugural meeting in July 2012 until the PRAC meeting
in July 2015.
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As in any documentary analysis, the first step was to assess the level of information provided in
these documents and their potential to characterise PASS.(64) Annex 1 described the structure of
these documents and the information available regarding PASS.

The following information was retrieved from the PRAC meeting minutes when available: name of
active substance, MAH, whether it was an imposed or non-imposed PASS, PRAC assessment
outcome (endorsement/ objection or need for revision/ administrative procedural information/
unknown). PRAC reasons for objection/ revision were further categorised by area of concern (study
objectives and endpoints/ study design/ data source and population/ data collection and management/
study variables/ sample size/ data analysis/ milestones and timelines/ feasibility and bias
considerations/ other/ missing).

1.1.2 European Public Assessment Report (EPAR)(65)

For each of the medicinal products studied in the PASS protocols identified from the minutes, a
search was conducted on the EMA website to retrieve information from the EPARS using the search
engine “Find medicine” and looking for that particular medicinal product. Annex 2 describes the
types of information available through this search for a medical product.

While the EPARs are only available for CAPs, medicinal products authorised through national
authorisation procedures and subject to a referral could also be found by searching for the name of
the active substance which would list any existent referrals under Article 20, Article 30 or Article-
107i procedures. Therefore, information about the PASS resultant from referrals could also be found
by reviewing the outcome of these processes.

The information from the EMA website mainly provided details on CAP medicinal products:
marketing authorisation date, MAH, orphan drug status, the regulatory background of PASS such as
imposed or non-imposed PASS category and life cycle stage of the medicinal product in which PASS
was implemented.

1.1.3 The ENCePP Website: EU PAS Register(50)

Since July 2012 the EU PAS Register serves as the official EU register for post authorisation studies
regardless of whether initiated, managed or financed by MAHSs voluntarily or pursuant to an
obligation, or whether conducted by research centres of the ENCePP network or any other research
centre, including from outside the EU. Annex 3 describes the structure and data elements contained
in the EU PAS Register (at July 2015).

The EU PAS register was searched to identify if the PASS were registered and in those cases, if the
protocols were made available. Since the objective of the work was to describe the PASS protocols,
whenever available, these documents were the privileged data sources to collect the information
about the PASS objectives and methodology.

Main methodological characteristics retrieved from this data sources were study design, inclusion
based criteria, data collection approach, sample size and analysis.

114 Other Sources

When information regarding PASS methodology was not available from the abovementioned data
sources, an internal pool of protocols accessible to the author’s organisation was searched. No
confidential or sensitive information was disclosed as part of this work. The data was matched with
the data retrieved from the other public data sources.

In addition, the Clinical Trials.gov, a registry and results database of publicly and privately supported
clinical studies of human participants conducted around the world, was also searched. Most of the
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records in ClinicalTrials.gov describe interventional clinical trials but it may also include records
describing observational studies. International sponsors less familiarised with the European data
sources might use this data source to publish information on PASS. Therefore, this data source was
also screened for the medicinal products and the PASS identified in the PRAC Meeting minutes.(66)

1.2 Data Source Hierarchy

The described data sources were mostly complementary as different PASS characteristics were
typically retrieved from each one. However, in the cases in which the same type of information was
available in more than one of the data sources, a hierarchy was established to decide which data
source to privilege, as presented in Figure 7.

1-Protocol documents

2-EU PAS Register

3-PRAC meeting Minutes/ EMA
website/ ClinicalTrials.gov

Figure 7 — Hierarchy of data sources

The protocol documents were the most reliable source of information on PASS objectives and
methodology as they are the written documents describing the PASS plan. When this document was
not available for a certain PASS, preference was given preference to the information recorded in the
EU PAS Register as it contains some data structured elements from the protocol as described above.

If the PASS protocol was not available nor registered in the EU PAS Register, then information
about study objectives and methodology was retrieved from the minutes (a brief description was
sometimes available, e.g. “PASS protocol for a drug utilisation study (DUS) in selected European
countries: multinational, retrospective, observational study to assess effectiveness of risk-
minimisation measures™) or in the EPARS, as the objectives of the PASS and any requirement on
the design were sometimes established even before the protocol is developed (e.g. “observational
database study [cat 3]: to assess the risk of thyroid and pancreatic cancers in observational databases
of sufficient size that provides long term longitudinal follow up of patients”). In these cases, those
sources were considered the best estimates of the actual content that would be described in the
protocol documents. In addition, the website ClinicalTrials.gov was also reviewed in case the studies
were registered there. However, the data elements presented in this website, which is tailored for
interventional studies, were less relevant to characterise PASS than those in the EU PAS Register.

1.3 Identification of PASS Protocols

All the PRAC monthly minutes (from July 2012 to July 2015) were included in the analysis. From
the review of these documents in a chronological order, all the entries related to PASS protocol were
recorded in an excel spreadsheet.
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Each PASS protocol could appear more than once in the consecutive meeting minutes corresponding
to the reassessment of a revised version of the protocol resubmitted after previous PRAC
recommendations.

Each distinct PASS protocol assessment was sequentially recorded in different rows of the excel
matrix. Further assessments of the same protocols were registered using the same PASS protocol
designation, and a sequential number was assigned for each assessment/reassessment of a certain
PASS protocol (column “round of review”).

The process of discriminating between different PASS protocols and different rounds of assessment
of the PASS protocols was iterative and the following rules were established to ensure consistency
(Annex 4 contains examples in illustrate these rules):

e Every new PASS protocol “entry” identified through the chronological review of the
minutes was considered to be the “first round” of assessment for that PASS protocol,;

e If in the same, or subsequent minutes, another entry of a PASS protocol of the same
medicinal product was identified, then the text was carefully revised to decide if it was the
same PASS protocol already presented before (see Annex 4: examples 1 and 2), or if it was
a different PASS protocol for that medicinal product (see Annex 4: examples 3 and 4 and
the glycopyrronium bromide PASS protocol mentioned in example 5). Then:

0 In case it was determined that it was the same PASS protocol already presented
before for the same medicinal product, this PASS protocol assessment was
considered a new round of evaluation of the same PASS protocol: recorded as a new
PASS protocol assessment round in a new row of the excel matrix using the same
PASS identification designation, with an indication that it was a subsequent round
of assessment in the respective column (i.e. “round 2” and so forth);

0 Conversely, if determined that the new PASS protocol entry refers to a different
PASS for the same medicinal product, this PASS protocol was recorded in the excel
matrix with a new designation and as the first round of assessment of this new PASS
protocol (i.e. a new row assigned “round 1”);

0 It should be noted that from the minutes of the meeting held on February 2014
onwards, the task was facilitated since each PASS protocol entry started presenting
additional fields, namely, the procedure number, the procedure scope and MAH,
which make it easier to identify new submissions versus resubmissions of PASS
protocols (see Annex 4 examples 5).

o When the text from a certain PASS protocol entry in the minutes indicated that two different
PASS protocols for a certain medicinal product were concomitantly assessed, even though
they were recorded in the minutes under the same subheading, they were split when recorded
in the excel matrix, in order to account for each individual PASS protocol (see Annex 4
example 6).

As a PASS protocol could be referred in more than one row of the spreadsheet, it was decided that
all the PASS characteristics would be collected in the first row for that PASS protocol (i.e. “round
1. Therefore, even if resubmissions of the same PASS protocol present information about the
PASS protocol that was unavailable before, all the information pertaining to that same PASS
protocol was recorded in the first row for that PASS protocol (“round 1”). The investigator was
aware of the possibility that the information provided in a subsequent round of assessment could
contradict information provided in a previous round of the same PASS protocol. However, that
situation did not occur as the level of information provided in different rounds was often very
limited.
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1.4 Data Collection

For each different PASS protocol identified as described in Methods Section 1.3, the data sources
(introduced in Methods Section 1.1) were searched and used according to the established hierarchy
(see Methods Section 1.2) to collect information about PASS characteristics.

An excel spreadsheet was used as data collection instrument. Each PASS protocol assessment,
identified from the chronological review of the PRAC meeting minutes, was sequentially recorded
in excel matrix rows. The columns were the characteristics of interest, some of which were
transcribed information from data sources, while others were derived information or coded
information that resulted from the application of the final defined rules. Please refer to Annex 5 for
a list of variables, definitions and operational rules. The final database is provided as an electronic
supplementary material.

2  Data Analysis

2.1 Iterative Development of the Coding Scheme

The analysis of the information contained in the different documents followed the main principles
of a content analysis technique which is defined by Krippendorf K (1980) as “a research technique
for making replicable and valid inferences from texts (or other meaningful matter) to the contexts of
their use”.(59) It is well accepted in this area, that, while variables and categories can be defined a
priori and applied following a top-down rational, iterative loops of feedback from a qualitative
review of the data may reshape the pre-defined classes” of data. Specially, when a researcher is
analysing a subject for the first time, even if there are a priori expectations, new or different patterns
may be revealed while he/she is getting familiar with the data.(62, 67)

In light of the above considerations, it seemed pertinent to allow for flexibility when considering the
method in the current project. Despite an initial choice on the set of variables to start PASS
characterisation, the novel nature of the content being analysed made it necessary to further revise
the initial coding scheme as new data emerged from the analysis. The previous variables and
categories were not satisfactory to capture the distinctive features of the PASS and were
progressively refined through several iterative cycles of coding and recoding until the final coding
scheme was established (see Annex 5) containing variables capturing different PASS traits with
exhaustive and mutually exclusive categories. The final set of rules was systematically implemented
to all units in the excel matrix (even if they had been previously classified with previous versions
coding rules), thus, creating the final study database.

In addition to the general variables collected for all protocols, some more granular analyses required
additional considerations as follows.

2.2 Units of Analysis and Specific Considerations

To address the different objectives of the study, it was necessary to use different sets of units, which
could be retrieved from the excel spreadsheet using the rules described below. The analyses
performed to address the study objectives are also described.

221 Characterisation of PASS Entities
To analyse the different PASS protocols (irrespective of having documents available), the excel
spreadsheet was filtered by column G (“Rounds of PRAC evaluation =1"). As explained in Methods

Section 1.3, the cumulative characterisation of each PASS protocol was made on its first database
record even if some information was only available on a subsequent minutes’ entry.
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2.2.2 Sub-analysis of PASS Protocols with Documents Available

Some of the PASS characteristics of interest were only retrievable from the protocol documents,
hence, a detailed characterisation was performed among the subset of PASS with protocols available.
By filtering the spreadsheet by column Al (“Protocol available (yes/no) = yes”) it was possible to
select the subset of PASS with the most complete information available.

2.2.3 Sub-analysis of PASS Protocols Assessing Effectiveness of RMM

The sub-analysis of methods used in PASS assessing effectiveness of RMM was conducted by
filtering the excel matrix by the same columns indicated in the previous bullet point and also by
column AT (“PASS focus: eRMM = yes”).

The protocols of those PASS were analysed in detail and structured as shown in Annex 6 according
to the following criteria:

= |ID: The number of the row from the excel matrix corresponding to the PASS assessing
effectiveness of RMM;

= PASS safety objectives: Information from column AQ of the excel matrix, capturing
whether the PASS objectives were exclusively dedicated to assessing effectiveness of RMM
or if those PASS protocols contained PASS objectives of the other categories;

= Study design/ data source: Whether the design was longitudinal/ cross-sectional, used
primary or secondary data collection approaches and the detail of the data source;

= Sampling frame: Details of the population targeted and included in the PASS specifying if
there was sample randomisation;

= Indicators: The types of indicators of effectiveness of RMM that seemed to be covered in
the PASS (use of RMMY/ knowledge/ behaviour/ outcome);

= Interesting aspects: any observation of interest.

2.24  Analysis of PASS Protocol Review Process

Each row in the matrix corresponded to a different PASS protocol assessment. In order to determine
the number of rounds of PRAC assessment and overall duration of PRAC assessment process (from
the first PASS protocol submission to the PRAC until the protocol was considered approved), it was
necessary to ascertain whether the PASS protocols contained in the analyses were approved at the
data lock point of July 2015.

Since the information available in the minutes” PRAC comments was often very limited, there were
several cases were there was no explicit information on whether the PASS protocol had been finally
endorsed. In these cases, the following assumptions were made to ascertain whether or not a certain
PASS protocol assessment process could be considered finalised at the data lock point (July 2015):

e The PASS was found in the EU PAS Register, which usually occurs after the protocol is
approved, or

e More than one year had elapsed since the last assessment of that PASS protocol per the
minutes (i.e. the last PASS protocol submission was recorded in the minutes of the July 2014
meeting or earlier). This was regarded as a reasonable amount of time to consider that
another PASS protocol submission was unlikely;

e In addition, PASS for which there was not enough evidence that their assessment was
initiated only after the implementation of the new Pharmacovigilance legislation, were
excluded, since for this particular analysis on the PRAC assessment process, the focus was
only on PASS protocols fully assessed within the new Pharmacovigilance legislation.

PRAC review metrics were estimated among the subset of PASS protocols that met the conditions
enumerated above: the number of rounds of assessment for a certain PASS protocol corresponded
to the number of entries for that PASS protocol in the excel database (number of rounds of review),
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and the duration of protocol review was the number of months elapsed since the first and the last
entry for a certain PASS protocol.

2.2.5 Analysis of PASS Comments’ Text

The PRAC comments’ text recorded in the minutes was specifically analysed with the support of the
qualitative data analysis software MAXQDA™ (2007 version) in order to characterise PRAC
assessment outcomes. All the “PRAC comment” fields from the excel database were imported to the
software and analysed through iterative cycles of open codification. Open Coding includes labelling
particular sections of the text and defining and developing categories based on recurrent patterns in
all comments. Through repeated cycles of reading and code review, different themes were identified
as follows:

o PRAC outcome decision (column P in the excel spreadsheet, see definition in Annex 5): to
capture whether the outcome of a certain round of a PASS protocol assessment was the need
for resubmission;

e Areas of the protocol requiring revision (column Q in the excel spreadsheet, see definition
in Annex 5): for the PASS protocol rounds in of review in which the PRAC objected or
required revision, the underlying protocol areas of concern were identified. The result of the
codification is presented in Annex 7.

e The submission and assessment timetable established by the PRAC for the protocol revision
(columns R and S in the excel spreadsheet see definition in Annex 5).

2.3 Statistical Methods
Analyses were performed with the statistical software SPSS, Version 21.0.

Descriptive analyses were performed among i) all the PASS protocols submitted ii) the subsample
of PASS with protocol documents available, iii) the PASS protocols assessing effectiveness of
RMM; iv) the PASS protocols for which the assessment process was considered concluded, v) the
full consecutive PRAC comments published in the minutes.

Categorical variables were summarised by the number and percentage (%) of PASS in each category,
excluding missing data. Continuous variables were summarised using descriptive statistics (mean,
standard deviation [SD], median, quartiles, minimum and maximum values).

Proportions were calculated excluding missing data from the denominator. Comparisons using chi
square (considering a significance level of 5%) were performed for categorical variables.

All analyses were performed on actual data, with no imputations for missing data.
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Results
1 PASS Disposition

1.1  Study Population

In total, 353 PASS protocol assessments were identified by reviewing the minutes of the PRAC
meetings from July 2012 to July 2015.

Eight others were excluded due to missing data for all variables, and consequent impossibility to
assess whether they corresponded to a submission or resubmission.

Figure 8 below presents the disposition of the study population considering the different analysis
datasets that address study objectives.

Each of the 353 PASS protocol assessments was considered in terms of available information on
PASS protocol and PRAC comments.

The 353 PASS protocol assessments identified in the minutes corresponded to 189 different PASS
protocols (with at least one round of assessment), with the remaining 164 PASS protocol
assessments being related to additional rounds of assessment of those protocols (considered as
resubmissions of PASS protocols).

Protocols were available for approximately one third of PASS (n=57/189, 30%) allowing the most
detailed study characterisation. The second highest hierarchical source of evidence (see Methods
Section 1.2), the EU PAS Register, was used to classify 22% (n=42/189) of PASS, while for the
remaining 48% (n=90/189) information was retrieved from the minutes, ClinicalTrials.gov and the
EMA website, in the absence of more detailed sources.

For approximately half of 189 different PASS (n=103/189, 54%) there was reasonable evidence to
assume that the assessment process had been concluded at the data lock, July 2015 (see rules
established in Methods Section 2.2.4): 15 had enough evidence in the minutes’ text to conclude the
assessment was finalised, 66 others were entered in the EU PAS Register and for 22, despite the
inexistence of registration in the EU PAS, more than one year had elapsed since the last presentation
of the PASS protocol in the minutes up to July 2015.

Regarding the PRAC comments, these were only available for 106 of the 353 different PASS
assessments (n=106/353, 30%). Upon review of the 106 PRAC comments’ text, it was determined
that PRAC outcomes were the following: 16 protocol approval (n=16/106, 15%), 71 protocol
objection or need for revision (n=71/106, 67%) and 19 concerning other matters (n=19/106, 18%)
such as administrative or procedural information.
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Figure 8 — Study population
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1.1.1 Representativeness of the Subset of PASS with Protocol Available (n=57)

The protocol documents were available for 57 PASS. Table 1 below summarises the distribution of
both the 189 different PASS and the subset of 57 PASS with protocol documents available by the
main PASS characteristics.

The proportion of PASS within each category of the variables was very similar in the two datasets.
The highest differences were observed in terms of data collection (42% of the 189 PASS used
secondary data collection versus 33% among the subset of 57 PASS with protocol available) and
inclusion based criteria (70% of the 189 PASS based on single product and 21% based on multiple
products versus 81% and 12%, respectively, among the subset of 57 PASS with protocol available).

However, the magnitude of the differences was still small. In fact, a comparison between the PASS
with protocol available and those without revealed no statistically significant differences (chi-square
test, p<0.05).

For the abovementioned reasons, the subset of 57 PASS protocols was considered representative of
the overall 189 PASS population. Since the availability of these documents allowed a more in-depth
characterisation of the PASS protocols, some results were based on the information contained in
these documents and extrapolated to the overall PASS population.
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Table 1 — Distribution of PASS characteristics (comparison of all PASS and the subset with protocol

available)
Overall Protocol
PASS Status (n=189)* available
(N=57)
Regulatory Aspects n (%) n (%)
Imposed 58 (30.7) 17 (29.8)
Condition to MA (Cat. 1) 28 (14.8) 10 (17.5)
Specific obligation (Cat. 2) 7(3.7) 2 (3.5)
Referral 23 (12.2) 5 (8.8)
Non-imposed 131 (69.3%0) 40 (70.2)
RMP (Cat. 3) 116 (61.4) 36 (63.2)
Other? 15 (7.9) 4(7.0)
Orphan Drug Status 25 (13.2) 6 (10.5)
Joint PASS® 16 (12.1) 7 (12.3)
Study specifics n (%) n (%)
PASS focus**
To investigate safety concerns 140 (74.1) 43 (75.4)
Drug utilisation study 65 (34.4) 23 (40.4)
Assess effectiveness of RMM 48 (25.4) 18 (31.6))
Data collection
Primary 81 (57.9) 38 (66.7)
Secondary 59 (42.1) 19 (33.3)
Study Design**
Longitudinal follow-up 110 (80.9) 47 (82.5)
Transversal/ cross-sectional 26 (19.1) 10 (17.5)
Study population inclusion based criteria®
Type of exposure
Disease 13 (8.4) 4(7.0)
Multiple medicinal products 33(21.3) 7 (12.3)
Single medicinal product 109 (70.3) 46 (80.7))
Special populations focus
Pregnant women 9 (11.5) 3(5.3)
Paediatric population 14 (17.9) 8 (14.0)
Healthcare providers 17 (21.8) 9 (15.8)

Abbreviations: MA = Marketing Authorisation; PASS = Post-Authorisation Safety Study; RMM = RMM =

Risk Minimisation Measure; RMP = Risk Management Plan.

Categories are mutually exclusive unless otherwise specified.

* Percentages calculated excluding missing values.

t Considered to be category 4, by exclusion.

8 More than one Marketing Authorisation Holder sponsored the study. Missing data (applicable to overall
column only): imposed = 17 (29.3%), non-imposed= 40 (30.5%); total = 57 (30.2%)

**Categories not mutually exclusive.

t1 Primary: collection of data specifically for the study; Secondary: use of existent data collection schemes.
Missing data (applicable to overall column only) = 49 (25.9%).

11 Longitudinal: involves collection of variables at least two points in time; Transversal: involved collection of
variables at a certain point in time. Missing data (applicable to overall column only) = 53 (28.0%).

8§ Common inclusion criteria: in terms of exposure (patients with a certain disease irrespective of medicinal
products, restricted to single medicinal product exposure/ prescription or exposure/ prescription of more than
one predefined medicinal product/ treatment modalities. Missing data (applicable to overall column only) = 34
(18.0%).

Special population focus: Inclusion restricted to special groups of interest (children, pregnant women). Missing
data (applicable to overall column only) = 111 (58.7%).
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1.2 Volume of PASS Protocol Assessments

Figure 9 presents the number of PASS protocols assessed each month during the study period,
according to the minutes of the PRAC meetings from July 2012 to July 2015. “Number of new PASS
protocols evaluated” refer to protocols that appeared for the first time in the concerned monthly
minutes and “number of PASS protocols evaluated (including resubmissions)” correspond to total
number of PASS protocols presented in the concerned monthly minutes irrespective of whether it
was a first occurrence or a subsequent round of assessment for a PASS protocol already presented
before.

Overall, the number of PASS protocols assessed increased prominently after June 2013, with the
majority of new PASS protocols (n=146/189, 77%) and the majority of overall submissions
(n=299/353, 85%) occurring in the last two years covered in this study period.
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Figure 9 — Number of PASS protocols reviewed monthly (new submissions and resubmissions)

More detailed information is presented in Figure 10 below. While approximately as many PASS
overall were assessed in the second and third year (July 2013-July 2014 and July 2014-July 2015),
the majority of new PASS protocols was assessed in the second year of the study period (n=83/189,

Cumulative PASS protocols

New PASS protocols
assessed per year (%)

assessed per year (%)

= Until Jul 2013 = Sep 2013 - Jul 2014 = Until Jul 2013 = Sep 2013 - Jul 2014
= Sep 2014 - Jul 2015 = Sep 2014 - Jul 2015

44%).

Figure 10 — Distribution of PASS protocols submissions (new and cumulative) per year in review
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1.3  ENCePP Registration

As of July 2015, half of the 189 PASS (n=93/189, 49%) were entered in the EU PAS Register, with
a higher proportion among the 58 imposed PASS (n=34/58, 59%) as compared to non-imposed
(n=59/131, 45%); chi-square test, p<0.05. Almost half of the EU PAS entries had the protocol
documents available (n=40/93, 43%).

Table 2 below summarises the proportion of PASS registered in July 2013, 2014 and 2015. There
was an increased registration in the third year of the analysis as reflected by an increase in over 20%
registration of both imposed and non-imposed PASS from July 2014 to July 2015, which had
previously shown a negative trend from July 2012 to July 2013.

Table 2 — Registration of PASS in EU PAS Register over the study period

% Imposed PASS registered % Non-imposed PASS registered
July 2012-July 2013 40% 28%
July 2012-July 2014 35% 23%
July 2012-July 2015 59% 45%

Very few of the PASS registered (n=4/93, 4%) had requested and were granted an ENCePP seal,
which recognises studies following the ENCePP principles of standards, transparency and
independence.

2 Description of the PASS Protocols Submitted to the PRAC during the
Initial Three Years under the New Pharmacovigilance Legislation

2.1 Reasons for Initiating a PASS, Regulatory Status and Sponsorship

Figure 11 presents the regulatory basis of the 189 PASS and the lifecycle phase of the concerned
medicinal products when PASS were planned.

Overall, approximately one third (n=58/189, 31%) of the 189 different PASS were imposed on the
marketing authorisation. Nearly half of them (n=28/58, 48%) were imposed as a condition to the
marketing authorisation (category 1) and approximately one tenth (n=7/58, 12%) were imposed as
specific obligations in the framework of a marketing authorisation under exceptional circumstance
(category 2). In addition, despite not being part of the categorisation of imposed PASS per the
Pharmacovigilance legislation, 40% of PASS (n=23/58, 40%) were mandated following EMA
conclusions under the framework of an Article 107i or 20 referral procedures (benefit-risk
reassessment procedures conducted triggered by safety concerns).

Among the 131 non-imposed PASS, the vast majority (n=116/131, 89%) were included in the RMP
(category 3). No information about the reason for conducting the PASS was found for the remaining
15 non-imposed PASS (11%). Since they were not included as an annex neither to the marketing
authorisation nor in the summary of the RMP, they were considered possibly category 4 PASS
(voluntary PASS).

For those PASS that were conditions to the marketing authorisation or requirements of the RMP
(category 1 and 3), the "regulatory lifecycle event" leading to the PASS imposition or requirement
was analysed (e.g. planned/imposed with the initial marketing authorisation; after a variation to
extend indication to a new disease or to the use in a new approved population such as paediatric
patients; after a renewal of the marketing authorisation; as a consequence to a variation due to a
change in manufacturing or a new dose or route of administration; after the assessment of the PSURs,
etc.). Approximately two thirds of either the PASS imposed as condition to the Marketing
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Authorisation (n=18/28, 64%) or those required in the RMP (n=85/116, 73%) were planned with the
initial marketing authorisation for the medicinal product. All category 2 PASS (n=7) were imposed
with the initial marketing authorisation. Therefore, the majority of PASS concerned initial marketing
authorisation (n=110/189, 58%).

Other common triggers for requesting a PASS were variations to the marketing authorisation, mainly
after an extension of the indication of the medicinal product to a new condition (n=5/28, 18% of
category 1 PASS and n=13/116, 11% of category 3 PASS). An extension of the marketing
authorisation to approve the use of the medicinal product for paediatric patients was associated with

7% (n=2/28) of the category 1 PASS and 6% (n=7/116) of category 3 PASS.

PASS
(N=189)
I 1
| 1
Imposed Non-imposed
(N=58) (N=131)
Referral
(N=23)
Category 1 Category 2 Category 3 Other
(N=28) (N=7) (N=116) (N=15)
I [
Initial MA Initial MA Initial MA
(N=18) (N=7) (N=85)
'V'(’I*\lﬂ*l’;‘)"“ MA update MA update
- (N=0) (N=31)

MA Renewal (n=2)

Extension to new indication (n=5)
Extension to paediatric (n=2)
PSUR results (n=1)

MA Renewal (n=1)

Extension to new indication (n=13)
Extension to paediatric (n=7)
Variation on dose/manufacturing (n=4)
Unknown (n=6)

Figure 11 — PASS categorisation in the lifecycle of the marketing authorisation
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Figure 12 below presents the distribution of PASS protocols assessed each year in terms of
imposed/non-imposed status.

The majority of the PASS protocols assessed each year were non-imposed. The proportion of
imposed PASS assessed by year was higher in the latter two years of the analysis (approximately
one third of the overall PASS protocols assessed in the second and third year of the study versus
approximately one fifth of those analysed in the first year).

PASS protocols (imposed/non-imposed) yearly
%

100,0
80,0
60,0
40,0

20,0

Until Jul 2013 Sep 2013 - Jul 2014 Sep 2014 - Jul 2015

0,0

H Imposed PASS  ® Non-imposed PASS

Figure 12 — Distribution of PASS assessed over the three years in the study period by legal status

Most PASS had a unique sponsor with only 12% PASS, among 132 for which there was available
information, identified as jointly sponsored (n=16/132, 12%). The majority of the joint studies
concerned PASS mandated as a consequence of a referral, which is generally applicable to all
medicinal products of a certain active substance and therefore also included national authorised
medicinal products (n=10/16, 63%).

2.2 Characteristics of the Studied Medicinal Products
2.2.1 Therapeutic Class

The medicinal products covered in the PASS were diverse in terms of Anatomical Therapeutic
Chemical (ATC) code of the active substances as summarised in Table 3 below.

The four main ATC classes were by descending order: antineoplastic and immunomodulation agents
(n=32/189, 17%), products acting on the alimentary tract and metabolism (n=30/189, 16%),
antiinfectives for systemic use (n=27/189, 14%) and products acting on blood and blood forming
organs (n=21/189, 11%).

Similar patterns were observed among the imposed and non-imposed PASS. Substances acting on
the cardiovascular system and on the genito-urinary system and sex hormones were slightly more
common among imposed PASS compared with the non-imposed. In contrast, antiinfectives for
systemic use, active substances acting on the nervous system and of the class “various” were slightly
more common among the non-imposed PASS.
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Table 3 — Therapeutic class of the active substance covered in the PASS

Non-
Imposed imposed Overall
ATC class (1% level) PASS P PAS
(n=58) PASS (n=189)
- (n=131) -
n (%) n (%) n (%)
Antineoplastic and immunomodulating agents (L) 9 (15.5) 23 (17.6) 32 (16.9)
Alimentary tract and metabolism (A) 7(12.1) 23 (17.6) 30 (15.9)
Antiinfectives for systemic use (J) 5 (8.6) 22 (16.8) 27 (14.3)
Blood and blood forming organs (B) 8 (13.8) 13(9.9) 21 (11.1)
Nervous system (N) 4(6.9) 14 (10.7) 18 (9.5)
Cardiovascular system (C) 8 (13.8) 6 (4.6) 14 (7.4)
Genito-urinary system and sex hormones (G) 7(12.1) 7(5.3) 14 (7.4)
Various (V) 1(1.7) 11 (8.4) 12 (6.3)
Respiratory system (R) 5 (8.6) 4(3.1) 9 (4.8)
Musculo-skeletal system (M) 2 (3.4) 2(1.5) 4(2.1)
Sensory organs (S) 0 (0.0) 4(3.1) 4(2.1)
Dermatologicals (D) 2 (3.4) 1(0.8) 3(1.6)
Systemic hormonal preparations, excluding sex
o 0(0.0) 1(0.8) 1(0.5)
hormones and insulins (H)

2.2.2 Orphan Status

When applying for a new marketing authorisation, a MAH may apply for obtaining an orphan
designation for the medicinal product. Orphan designation is based on the criteria laid down in
Regulation (EC) No 141/2000 (see definition in Annex 5: description of column AB).

Overall, 13% (n=25/189) of the PASS concerned a medicinal product with an orphan designation.
The proportion of PASS addressing a medicinal product with an orphan designation was higher
among the imposed PASS as compared to the non-imposed PASS (22% versus 9%, chi-square test,
p<0.05). To note, four of the seven PASS imposed as a specific obligation to the marketing
authorisation (category 2) concerned orphan medicinal products.

2.2.3 Authorisation Procedure

The vast majority of the 189 PASS presented in the PRAC minutes covered medicinal products
authorised by a CAP (n=166/189, 88%). All but two of the 23 nationally authorised medicinal
products’ PASS followed a decision implemented after a referral procedure. The remaining two
PASS were imposed as a condition of the marketing authorisation and involved more than one
Member State.
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2.3  PASS Objectives

PASS objectives were categorised as “to investigate safety concerns”, “to study drug utilisation
and/or “to assess effectiveness of RMMSs” consistent with the types of objectives that make a post-
authorisation study be considered a PASS (see Annex 5: description of column AQ).

Figure 13 below present the results in a Venn diagram.

Overall, the vast majority of PASS (n=140/189, 74%) had at least as one of the primary objectives,
“to investigate safety concerns” which could be either to quantify risks, to evaluate the risks of use
of the medicinal product in patient populations for which the information is limited or missing, to
evaluate the risks of a medicinal product after long-term use or to provide evidence about the absence
of risks.

Approximately one third of the PASS (n=65/189, 34%) had, at least as one of the primary objectives,
“to study drug utilisation”, and approximately one fourth of the PASS (n=48/189, 25%) had, at least
as one of the primary objectives, “to assess effectiveness of RMMs”.

Almost one third of the 189 PASS (n=58/189, 31%) combined at least two of the three PASS focus
categories under the same protocol. In particular, half of the PASS that, had at least as one of the
primary objectives “to study drug utilisation”, also aimed “to investigate safety concerns” (n=31/65,
48%), or to “assess effectiveness of RMMs (n=12/65, 18%) or both (n=6/65, 9%). Therefore only
one fourth (n=16/65, 25%) of the PASS that had at least one primary objective of “study drug
utilisation” did not combine objectives of the other two PASS focus categories.

In addition, the majority of the PASS that had, at least as one of the primary objectives, “to assess
effectiveness of RMMs” (n=27/48, 56%), also combined objectives of the other PASS focus
categories, mainly “to study drug utilisation” (n=18/48, 38%).

Conversely, the majority of PASS which had at least one of the main focus “to investigate safety
concerns” did not combine PASS objectives of the other categories (n=94/140, 67%).

Investigate safety concerns

94 (49.7%)

9 (4.8%)
31 (16.4%) 6 (3.2%)
21 (11.1%)
12 (6.3%)
16 (8.5%) Assess RMM
Study drug
utilisation

Figure 13 — PASS focus

Note: Overall number of PASS with each safety concern: to investigate safety concerns (N=140); to study
drug utilisation (N=65); to assess effectiveness of risk minimisation measures (RMMs) (N=48).

Figure produced with the support of http://www.cmbi.ru.nl/cdd/biovenn/index.php
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The review of the summary tables of the RMPs from the EPARs, provided showed the safety
concerns considered in the RMPs and the planned PASS to address each of those concerns.

Safety concerns were diverse and a comparison between those mentioned in the EPAR and those
addressed in the protocols would have required a more complex investigation. However, it was noted
when analysing the EPARs of the PASS that combined objectives of “investigating safety concerns”
with at least one objective of the other categories, that there were some recurrent types of safety
concerns. Safety concerns often analysed in PASS with those objectives were related with exposure
in populations for which there was missing information, off-label use and the effects of long-term
use of the medicinal product.

The higher harmonisation observed in this subgroup of PASS made it feasible to perform an
exploratory analysis to verify if the safety concerns deemed to be investigated in the concerned
PASS according to the plan (EPAR) were actually reflected in the protocols objectives.

The analysis is presented in Figure 14.

The proportion of each of the three types of safety concerns in the PASS protocols was lower than
it would have been expected from the EPARs.

PASS focus "to investigate safety
concerns” AND ("to study drug
utilisation" AND/OR "to assess

effectiveness of RMM")

(N=46)

No EPAR available | |
(N=7)

PASS sample with
EPAR available

(N=39)

No PASS protocol
document available |-

(N=22)

PASS sample with
EPAR and protocol
available

(N=17)

Among PASS protocols According to respective EPAR
Lon-term use (29%) Lon-term use (35%)
Off-label use ( 41%) Off-label use (65%)

Missing information in a special Missing information in a special
population (65%) population (76%)

Figure 14 — Analysis of safety concerns described in PASS protocols and those targeted to be addressed
in a PASS according to the EPARs
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In addition to the safety objectives, the review of the 57 PASS with protocol documents available,
revealed that approximately one third of those (n=20/57, 35%) also included objectives related with
the assessment of effectiveness/benefit endpoints in addition to safety ones. Those endpoints were
generally related with disease progression, long-term clinical response to the medicinal product,
results from physician assessment scales, premature discontinuation and/or need to use alternative
medicinal products.

The proportion of PASS protocols assessing effectiveness endpoints among each therapeutic class
was particularly high among PASS of “antineoplastic and immunomodulating agents”, as six of the
eight PASS protocols of these active substances, assessed effectiveness as part of the study
objectives, namely, overall survival/best overall response, progression free survival and event-free
survival.

2.4  PASS Methodology

Table 4 below summarises the main PASS methodological characteristics that will be explored in
the following subchapters.

Table 4 — Summary of PASS methodological characteristics

Imposed _Non- Overall Chi-
PASS Status ~ imposed ~ square test
(n=58) (n=131) (n=189) (p-value)
n(%) n(%) n(%) -
Data collectiontt
Primary 25 (56.8) 56 (58.3) 81 (57.9) 0.866
Secondary 19 (43.2) 40 (41.7) 59 (42.1)
Study Designi
Longitudinal follow-up 42 (89.4) 68 (76.4) 110 (80.9) 0.068
Transversal/ cross-sectional 5 (10.6) 21 (23.6) 26 (19.1)
Study population inclusion based criteria88
Type of exposure:
Disease 6 (11.8) 7(6.7) 13 (8.4)
Multiple medicinal products 13 (25.5) 20 (19.2) 33 (21.3) 0.319
Single medicinal product 32 (62.7) 77 (74.0) 109 (70.3)
Special populations focus:
Pregnant women 1(4.5) 8 (14.3) 9 (11.5) 0.226
Paediatric population 5 (22.7) 9 (16.1) 14 (17.9) 0.491
Healthcare providers 3(13.6) 14 (25.0) 17 (21.8) 0.274

Abbreviations: MA = Marketing Authorisation; PASS = Post-Authorisation Safety Study; RMP = Risk Management Plan.
For each variable, the percentages were calculated excluding missing values. Categories are mutually exclusive unless
otherwise specified

t1 Primary: collection of data specifically for the study; Secondary: use of existent data collection schemes. Missing data:
imposed = 14 (24.1%), non-imposed= 35 (26.7%); total = 49 (25.9%)

1t Longitudinal: involves collection of variables at least two points in time; Transversal: involved collection of variables at a
certain point in time. Missing data: imposed = 11 (19.0%), non-imposed= 42 (32.1%); total = 53 (28.0%)

8§ Common inclusion criteria: in terms of exposure (patients with a certain disease irrespective of medicinal products,
restricted to single medicinal product exposure/ prescription or exposure/ prescription of more than one predefined medicinal
product/ treatment modalities. Missing data: imposed = 7 (12.1%), non-imposed= 27 (20.6%); total = 34 (18.0%)

Special population focus: Inclusion restricted to special groups of interest (children, pregnant women). Missing data: imposed
=36 (62.1 %%), non-imposed= 75 (57.3%), total = 111 (58.7%)
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24.1  Study Design

The vast majority of the PASS (n=110/136, 81%) were designed to collect data from patients from
at least two time points (longitudinal design) with a slightly higher proportion among the imposed
PASS versus the non-imposed (89% versus 76%) while cross-sectional designs were more common
among the non-imposed PASS than among the non-imposed (24% versus 11%), chi-square test,
p<0.05. Specifically, the majority of the PASS with cross-sectional design (n=16/26, 62%) were
category 3 PASS (required in the RMP).

The study design seemed to be associated with the PASS focus as 94% (n=97/103) of PASS with at
least one objective of “investigating safety concerns” and design available information, had a
longitudinal design, while 61% (n=20/33) of the PASS without objectives related to “investigate
safety concerns” and design available information had a cross-sectional design; chi-square test,
p<0.05.

On the other hand, 56% (n=20/36) of the PASS with at least one objective of “assessing effectiveness
of RMMs” and design available information had cross-sectional design, while 94% (n=94/100) of
PASS without this objective, had a longitudinal design; chi-square test, p<.005. More specifically,
among PASS in which the only objective was to “assess effectiveness of RMMs” (n=15), all but one
(n=14/15, 93%) had a cross-sectional design.

Differently from the other two categories of PASS objectives, no significant statistical differences
were observed between the PASS with at least one objective of “assessing drug utilisation” and those
without such objective.

Among the 47 PASS with protocol available that had a longitudinal study design and information
available on patient follow-up (n=39/47, 83%), the median patients’ follow-up was 3 years
(interquartile range [IQR]: 4.0 years). It ranged from 24 hours (n=3, in PASS of medicinal products
used in emergency care units) to 15 years (n=1, a disease registry).

Among the imposed PASS, the median patient follow-up was 4.5 (IQR 6.0, n=13) years and among
the non-imposed was 2.0 (IQR 3.6, n=26).

The majority of the 34 longitudinal PASS having at least one objective of "investigating safety
concerns” and patient follow-up duration available, had patient follow-up periods equal to or longer
than three years (n=21/34, 62%).

2.4.2 Selection Criteria

The population were targeted for enrolment in the PASS based on a single medicinal product
(exposure or prescription), multiple medicinal products (exposure or prescription) or disease
(prevalence or incidence).

More than two thirds of PASS with available information (n=109/155, 70%) focused on single
medicinal product as eligibility criteria:

o 83% (n=90/109) targeted patients exposed to the single medicinal product;
o 8% (n=9/109) targeted HCPs that prescribed or administered the single medicinal product;
o 6% (n=7/109) targeted both patients exposed and HCPs that prescribed or administered the
single medicinal product;
e 3% (n=3/109) did not contained more detailed information.
Among the 16 PASS that enrolled HCPs, 12 aimed to “assess effectiveness of RMMSs”, two aimed

to “assess drug utilisation” and the remaining two combined both those objectives in the same
protocol. All but one of these 16 PASS had a cross-sectional study design.
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Approximately one fifth of the PASS (n=33/155, 21%) selected the study population based on more
than one medicinal product, all being patients with predefined exposures of interest. Among those
33 PASS, 26 had enough information to assess whether the inclusion of the multiple medicinal
products was for comparative purposes. In all but one, the medicinal products were used as
comparators of the main medicinal product of interest in the PASS. In the remaining one, the
inclusion of multiple exposures aimed to assess the safety of a combination of different medicinal
products.

Finally, a minority of the PASS (n=13/155, 8%) selected the study population based on disease (12
enrolling patients with the disease of interest and the remaining targeting both patients and HCPs).
Approximately half of these 13 PASS (n=6/13, 46%) studied medicinal products with orphan status,
which may suggest those were rare diseases.

However, not all orphan medicinal products were investigated in PASS with such a broad inclusion
criteria, since among all PASS studying orphan medicinal products (n=22), the most frequent
inclusion based criteria was single medicinal product.

It is also of note that all the PASS selecting patients based on disease or multiple products had at
least one study objective belonging to PASS focus “to investigate safety concerns”. In addition,
approximately one fourth of those also included as primary objectives to “assess drug utilisation”
(n=11/46, 24%).

Some PASS targeted populations who are typically excluded from the clinical trials such as pregnant
women and paediatric patients. Among 78 PASS with enough information to assess if the inclusion
was based on one of these special populations, 12% (n=9/78) were found to be pregnancy registries
and 18% (n=14/78) included only paediatric patients, the majority of the later, paediatric patients
exposed to a single medicinal product (n=8), and the remaining either to multiple medicinal products
or paediatric patients with a certain disease.

In terms of geographic coverage, the review of the 57 PASS protocols showed that all PASS
involved at least one European country, and that the majority of them (n=44/57, 77%) were
conducted in European countries only, with half of those in five or fewer countries. Approximately
one fifth (n=13/57, 23%) of PASS were to be conducted not only in Europe, but also in other
continents, mainly in North America (US [n=9] and Canada [n=7]).

2.4.3 Data Collection

Among 140 PASS with information available on data collection, slightly more PASS involved the
collection of original primary data (n=81/140, 58%), i.e. data collection scheme to address the study
objectives was built for the purpose of the study. Conversely, the remaining PASS (n=59/140, 42%)
leveraged data collection schemes already established for other purposes (either administrative or
other research projects).

There were no statistically significant differences between imposed and non-imposed PASS.
However, data collection approach seemed to be associated with PASS focus as 58% (n=28/48) of
PASS with at least one objective of “assessing drug utilisation” and data collection available
information, used a secondary data collection approach, while 66% (n=61/92) of the PASS without
objectives related to “assessing drug utilisation” and data collection available information used a
primary data collection approach, chi-square test, p<0.005.

Overall, among the 81 PASS with a primary data collection approach, 38 had PASS protocols
available (n=38/81, 47%), with approximately one fifth of those (n=8/38, 21%) including Patient
Reported Outcome (PRO) measurements such as assessments of symptoms, burden of disease and
quality of life.

The review of the 57 PASS with available protocols and information on informed consent
requirements showed that informed consent was required in all PASS targeting patients for primary
data collection (n=31) and in half of those targeting HCPs (n=6). Overall the proportion of PASS
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requiring informed consent was higher in studies with a primary data collection approach than in
those leveraging secondary data. (n=33/37, 89% versus n=7/19, 37%).

Among the 59 PASS using a secondary data collection approach, 37 (n=37/59, 63%) had information
available regarding the used data sources. They were specifically of the following types:

o 11 (n=11/37, 30%) abstracted data from the review of local patients’ medical charts;

o 20 (n=20/37, 54%) retrieved data from existent databases (automated electronic medical
records [EMRs] and/or claims databases);

e 5 (n=5/ 37, 14%) leveraged data available from other research programs such as existing
registries;

e The remaining was a Pharmacogenomic study which used data from a clinical trial database.

The majority of the 20 PASS using existing databases were conducted in the United Kingdom
(n=14/20, 70%) followed by Spain (n=12/20, 60%), Italy and Netherlands (n=9/20, 45% each) and
Denmark (n=8/20, 40%).

The most commonly used automated databases were the following:

e Claims database: German Pharmacoepidemiological Research Database (GePaRD) from
Germany;

e EMRSs: Clinical Practice Research Datalink (CPRD) and The Health Improvement Network
(THIN) from the United Kingdom; SIDIAP from Spain, the Italian Health Search Database
(HSD), and the Dutch Interdisciplinary Processing of Clinical Information (IPCI);

e Pharmacy-based medical record linkage systems: Pharmo from the Netherlands and the
Danish National Health Service Prescription Database.

The majority of PASS conducted in databases, involved multiple databases (n=16/20, 80%), five of
which were part of the Exploring and Understanding Adverse Drug Reactions by Integrative Mining
of Clinical Records and Biomedical Knowledge Project (EU-ADR) collaboration. However, it
should be noted that four of these five PASS were sponsored by the same MAH and involved the
same active substance (two protocols for the single active substance and two for a fixed combination
of the active substance).

The number of countries involved in these 16 multidatabase PASS ranged from two to nine, with a
median of four. The most common medicinal product’s ATC class was respiratory system (n=5/20,
25%), followed by cardiovascular and nervous system (n=3/20, 15% each).

Protocols were available for one fourth of the 16 multidatabase PASS (n=4/16, 25%). Only one of
the four protocols mentioned a method to consolidate the results from the different databases (a
meta-analysis). In addition, while three of the four PASS had a common protocol, the remaining
PASS presented four separate protocols, one for each of the four databases included in the PASS.

2.4.4 Sample Size (assessed among the subset of 57 available protocols)

The median sample size was 1000 patients (IQR 1700, n=49) and 289 HCPs (IQR 500, n=9). Ten
of the 11 PASS protocols (n=10/11, 91%) with broader patient exposure inclusion based criteria
(disease or multiple medicinal product) had samples equal or larger than the overall median, while
the majority of the PASS protocols selecting patients based on single exposure (n=23/40, 58%) had
sample sizes lower than the overall median.

Figure 15 describes the rationale behind sample size calculation/ estimates according to the analysed
PASS protocols.

Approximately half of the PASS protocols based the sample size calculation on estimation of the
parameter of interest with a certain degree of precision (n=29/57, 51%), while in approximately one
fifth (n=11/57, 19%) of the PASS protocols sample size was chosen to give adequate power to detect
an effect of a given magnitude. An additional fifth PASS protocols (n=12/57, 21%) provided
practical considerations to justify sample size, such as availability of patients in the selected data
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source and market uptake. For the remaining five PASS protocols (n=5/57, 9%) there was no
rationale for the target sample size.

Among the 29 PASS protocols that based the sample size calculation on a precision around an
estimate, slightly less than half of them (n=14/29, 48%) provided support to the given estimated
value, either based on previous studies conducted by the MAH or on literature references. The
remaining PASS protocols did not provide a rationale for the expected value, which was set at 50%
(most conservative estimate) or a range of options were simulated. In addition, six PASS (n=6/29,
21%) consisting of surveys assessing effectiveness of RMMs, established the target proportion of
correct answers to consider the RMMs successful but did not provide a justification for the chosen
threshold.

Amongst the 11 PASS protocols which chose a sample size that would give adequate power to detect
an effect of a given magnitude, five (n=5/11, 45%) provided support to the assumptions used for the
calculation, either from literature or previous studies. The majority of the remaining PASS based the
sample size calculation on a simulation of ranges of values for the parameters needed to compute
the size. In addition, for one of the PASS protocols, the sample size was fixed for pragmatic reasons
but it was demonstrated that the size would give an adequate power to address the study objectives.

Available protocols
(N=57)

No information on
sample size rationale | —

(N=5)

Sample size rationale
based on precision
around an estimate

Sample size rationale
based on power

(N=11)

Sample size based on
pragmatic criteria

(N=12)

(N=29)

Figure 15 — Sample size rational (among the 57 available PASS protocols)

2.4.5 Analysis (assessed among the subset of 57 available protocols)

Analysis of subgroups of patients of interest such as those for which there was missing information
from the clinical trials and vulnerable populations, was mentioned in approximately one third of
PASS protocols (n=20/57, 35%), the most common being elderly patients (n=11/57, 19%), hepatic
impaired patients (n=10/57, 18%), renal impaired (n=9/57, 16%) and patients with cardiovascular
disease (n=9/57, 16%).

The majority of the available PASS protocols did not mention a comparator (n=38/57, 67%). Among
the 19 PASS protocols with comparators, the majority of those were other products or standard of
care (n=8/19, 42%), participants unexposed to the product being studied (n=5/19, 26%), comparison
with data from external data sources (n=5/19, 26%) or comparison before and after the occurrence
of an event of interest (n=3/19, 16%), for instance, before and after introduction of RMM and before
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and after the approval of a paediatric indication. Two of the PASS included both comparisons with
an external data source and also with an exposed group.

As described in Results Section 2.4.2, the majority of PASS using other medicinal products as
comparators, included those multiple medicinal products as inclusion criteria. However,
comparators were not necessarily established as inclusion criteria. Among 46 PASS enrolling
participants based on a single medicinal product and for which the protocols were available, eight
(n=8/46, 17%) included a comparator in the analysis, namely, an external data source (n=3),
comparison pre-post an event of interest (implementation of RMM or approval of a paediatric
indication) (n=3), an external data source and an exposed group (n=1) and one with both unexposed
group and historical cohort (n=1).

The majority of the 57 PASS protocols only mentioned descriptive analysis, i.e. description to show
or summarise data in a meaningful way (n=34/57, 60%).

Figure 16 below presents a sub-analysis of PASS protocols to explore the statistical methods used.
Table 5 summarises the different statistical methods mentioned among the available protocols with
a longitudinal design.

An a priori hypothesis was only present in three (n=3/57, 5%) PASS. The remaining PASS with a
longitudinal design but no a priori hypothesis testing and for which the analysis section was
available (N=42), had, in general, a little detailed analytic plan. Four of them (n=4/42, 10%)
presented only vague statements of methods that could be use after descriptive analysis, such as,
using a “general linear model”, “performing multivariate analysis” conducting “statistical
modelling” but not providing any granular consideration or rationale.

Overall, statistical testing for comparison of groups was considered among approximately one fifth
of the analysed protocols (n=8/45, 18%). Survival analysis was present in 44% of the protocols
(n=20/45, 44%): 13 referring to Kaplan Meier and seven to Cox regression. Other models were
mentioned among 14 (n=14/45, 31%) of the protocols, mainly Logistic regression (n=4/45, 9%),
Poisson regression (n=4/45, 9%), and propensity scores (n=3/45, 7%).

Sensitivity analysis were planned for one fourth of the PASS protocols for which there was enough
information to make that assessment (n=13/52, 25%). Sensitivity analyses were significantly more
common among the PASS protocols using secondary data collection approaches than among the
PASS using a primary data collection approach (4% versus 14%, p<0.05).

Available protocols

(N=57)
I
I I
Cross-sectional design Longitudinal design
(N=10) (N=47)
I
I |
. . Hypothesis testing No hypothesis testing
Descriptive analysis onl
P ySIs oy (N=3) (N=44)

Figure 16 — Sub-analysis of PASS protocols’ statistical methods
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Table 5 - Statistical methods among available longitudinal PASS available protocols

Available PASS protocols with longitudinal design

Statistical Methods Hypot?ﬁlig)testmg No hyp((’ilt:Aezl)s*testmg (,\Tfig;*
n (%) n (%) n (%)

Data summarisation 0 (0.0) 22 (52.4) 22 (48.9)

only

Data summarisation + 0 (0.0) 4 (9.5) 4(8.9)

Exploratory analysis to

be defined later

Group comparison 3(100.0) 5(11.9) 8 (17.8)

(tests)

Survival analysis 2 (66.0) 18 (42.9) 20 (44.4)
Kaplan Meier 1 (50.0) 12 (66.7) 12 (66.7)
Cox regression 1 (50.0) 6 (33.3) 7 (35.0)

Models 2 (66.0) 12 (28.6) 14 (31.1)
Logistic regression 0 (0.0) 4(33.3) 4 (28.6)
Poisson regression 1 (50.0) 3 (25.0) 4 (28.6)
Propensity scores 0 (0.0) 3(25.0) 3(21.4)
Othert 1(50.0) 2 (16.7) 3(21.4)

*Two documents with missing information on the statistical methods were excluded.
T Other included: analysis of covariance and meta-analysis (in two protocols not testing a hypothesis) and scan
statistics in a protocol testing hypothesis.

2.4.6 Sub-analysis of PASS Assessing Effectiveness of RMM

The protocols were available for 38% (n=18/48, 38%) of the PASS assessing effectiveness of RMM.
Detailed characteristics of these PASS are presented in Annex 6.

Figure 17 presents a summary of the design, data collection and types of indicators assessed in the
available 18 PASS protocols.

In one third of the available protocols of PASS assessing effectiveness of RMMs (n=6/18, 33%),
this was the only PASS objective. These six PASS had a cross-sectional design and used
guestionnaires as primary data collection instruments: two PASS targeted both patients and HCPs
(separate questionnaires), and the remaining four only targeted HCPs.

The indicators of effectiveness of RMMs present in all these six PASS were based on the assessment
of self-reported awareness of the RMMs and understanding of the conveyed messages (knowledge).
In addition, half also assessed self-reported behaviour to scenarios described in the surveys which
goal was to estimate the compliance with the RMM.

In order to determine if there were additional PASS to complement the assessment of effectiveness
of RMM for the six abovementioned protocols, the PASS database was searched for additional PASS
for the six active substances covered in these PASS. There were additional PASS for half of the
substances (n=3) but two did not have a protocol available. For the remaining active substance, two
additional PASS were found in the database with sufficient information that suggested they would
also contribute to assessing effectiveness of RMMs for that active substance (one was a cross-
sectional survey assessing prescribing patterns and the other intended to use secondary data sources
to assess drug utilisation before and after RMMs).

Two thirds of the 18 PASS protocols assessing effectiveness of RMMs (n=12/18, 67%) also included
objectives from the other “PASS focus” categories (“investigate safety concerns” [n=4], “study drug
utilisation” [n=3] or both [n=5]). It was noted that, in these PASS, the goals related with the
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assessment of effectiveness of RMM objectives were just vaguely described, generally stating that
the PASS would monitor compliance with RMMs, either broadly or detailing particular messages of
the RMMs such as assessing compliance with medical monitoring procedures highlighted by the
RMMs, but not providing granular information.

The majority of these 12 PASS assessing effectiveness of RMMs among other safety objectives, had
a longitudinal design (n=8/12, 67%). Three PASS combined in the same protocol, a longitudinal
patient follow-up with cross-sectional surveys. In these studies with a combined design, the
assessment of effectiveness of RMMs was to be performed through the cross-sectional component
only, based on the administration of questionnaires to patients or HCPs to assess awareness and
understanding of the RMMs or satisfaction with the RMMs. Whether the longitudinal component of
these three PASS would also contribute to the assessment of effectiveness of RMM in an integrated
approach was not clear from the protocol text.

Among the eight PASS with a longitudinal design, two consisted in the establishment of a new
patient registry (primary data collection). The registry itself was part of the RMMs as in one of the
cases the medical product was only distributed to sites which commit to enrol the patients in a
registry and, in the other, a medicinal product with restricted prescription, there was emphasis in the
educational materials of the importance to enrol patients in the registry.

Conversely, the remaining six PASS with longitudinal designs used secondary data collection
approaches: two retrieving drug utilisation information from existing registries and four from
patients’ medical records/chart. Data abstraction from the medical records/chart was made at
aggregate level in one of the PASS and at individual patient level in the other three, one reviewing
data retrospectively and, the other two following-up the patients through prospective review of the
charts. To note, one of these PASS protocols described a method similar to a prescription event
monitoring approach where the patients were selected by follow-up of orders placed for the
medicinal product with an invitation to the clinician to provide data for the PASS.

In summary, the most common observed PASS study designs among those with at least one objective
of assessing effectiveness of RMMs were cross-sectional primary data collection through
questionnaire use (n=7/18, 39%), followed by longitudinal patient follow-up leveraging patient
medical records/charts (n=4/18, 22%), PASS with longitudinal design and nested cross-sectional
surveys (n=3/18, 17%), and finally longitudinal patient follow-up with primary data collection (ad
hoc registries) and longitudinal patient follow-up leveraging data from existent registries (n=2/18,
11% each).

The most common indicators for assessing effectiveness of RMMs were related with behaviour
(prescription patterns and treatment use) (n=15/18, 83%), followed by indicators of awareness/utility
of the RMMs (n=11/18, 61%) and knowledge/understanding of the messages on how to correctly
prescribe/use the medicinal product (n=9/18, 50%). Outcome indicators were rarely used (n=2/18,
11%). The two PASS protocols describing outcome indicators were also the only PASS using a pre-
post RMM design (comparison between frequency of the off-label use before and after
implementation of RMMs).

It was noted that, in the PASS protocols with objectives to “investigate safety concerns” and also to
“assess effectiveness of RMM?”, some of the safety concerns’ being investigated were also those that
the RMMs aimed to minimise. However, the PASS protocols did not clearly interlink both objectives
and therefore there was no indication in the protocol text that the safety concerns being assessed as
primary endpoints would be also used as outcome indicators of the success of the RMMs. In fact,
none of the PASS assessing effectiveness of RMMs and also investigating safety concerns and/or
assessing drug utilisation, described the criteria that would be used to determine if the RMM was
successful.
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In total, 10 of the 18 PASS assessing effectiveness of RMMs used questionnaires to patients and/or
HCPs as data collection tools. The following observations summarise the methodology described in
these protocols:

e Countries were selected based on the justification of being sufficiently heterogeneous and
also large enough to ensure recruitment;

e The sampling frame was based on a simple or stratified random sample from available
panels of prescribers mentioning the possibility of a posteriori adjustments. There was no
evidence from the protocol text that the sampling had occurred before the protocol was
written;

o Half of these protocols mentioned that the questionnaires would be tested before their
administration. However, the level of details about the methods used for questionnaire
validation was limited, referring only to qualitative validation, such as, language and cultural
adequacy and cognitive pre-test interviews;

e Threshold for success was established as 80% or 85%, although no rational was provided
for the choice;

e The questionnaires were deemed not to take more than 20 minutes to complete and were
mostly accessible on-line;

e Only two of the protocols have the questionnaire available.

For three of these 10 PASS using questionnaires, the protocol also described that compliance with
SmPC would be assessed by collecting drug utilisation data, which would provide a complementary
way to assess actual behaviour. However the details on how this assessment would be
operationalised and considered successful were missing.

3 PRAC Assessment Process

3.1 PRAC Comments

Overall, PRAC comments were available in the minutes, for approximately one third of the 353
PASS protocol submissions (n=106/353, 30%). Among the 130 submissions of imposed PASS
protocols, 55% had PRAC comments available (n=71/130, 55%), while among the 223 assessments
of non-imposed PASS protocols, 16% had PRAC comments available (n=35/223, 16%), chi-square
test, p<0.05.

Figure 18 below presents the proportion of PASS protocol submissions, recorded in the PRAC
meeting minutes, for which there were PRAC comments available, by year in the analysis.

180
160
140
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100

80

60

40 [ ]

Number of PASS protocol
assessments

20 80% 21% 21%
0
Sep 12 - Jul 13 Sep 13- Jul 14 Sep 14 - Jul 15

PRAC comments available B PASS protocol assessments

Figure 18 — Yearly proportion of PRAC comments available among PASS protocols presented in the
PRAC meeting minutes
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Overall, the proportion of PASS submissions for which there were PRAC comments available in the
meeting minutes, decreased significantly over time from 80% of the 45 PASS protocol submissions
during the first year to 21% of the 154 PASS protocols submitted during the last year of the analysis
(chi-square test, p<0.05).

The review of the 106 PRAC comments allowed the categorisation of the outcome of PRAC
assessment as:

e Protocol approved/endorsed (n=16);

e Protocol needed to be revised either through a formal objection based on the grounds of
Avrticle 107n, for protocols pursuant to an obligation as established in Article 21a, or, without
this formal process but with PRAC recommendations to further amend the protocol (n=71);

e Other information (n=19): included comments related with the establishment of timetables

to assess subsequent protocol submissions and nomination of the PRAC Rapporteur (n=14),
recommendation to conduct joint PASS for PASS protocols that followed a referral
procedure (n=4) and one PASS protocol where the PRAC determined that the study was not
required anymore. The following rational was provided for this latter case:
“The PRAC noted that based on the evolution of the product lifecycle to gather information
on off-label use was no longer considered a public health concern. Moreover the original
recommendation to perform a Drug Utilisation Study was not driven by specific safety
concerns or due to RMMs. Therefore the need for the Drug Utilisation Study was
reappraised and the PRAC concluded that a Drug Utilisation Study should no longer be a
request within the RMP and thus no further detailed comments on the protocol were
pursued.”

Among the 71 PRAC comments indicating that the PASS protocol version being assessed, needed
revision, 27 (n=27/71, 38%) had clear textual indication of a formal objection process (referring to
the objection letter and/or Article 107n of Directive 2001/83/EC), typically with the following
sentence: “the design of the study did not fulfil the study objectives”. In only one case there was
another reason mentioned for objection, namely “it was considered that the conduct of the study
promotes the use of a medicinal product”. All the PASS with a formal objection statement were
imposed PASS. For the remaining 44 PRAC assessments (14 related to imposed PASS and 30 to
non-imposed PASS), there was no direct mention to a formal objection, but the text indicated the
PASS protocols needed to be further revised (e.g. “the protocol could be acceptable provided an
updated protocol addressing (...) is submitted to the EMA”.

The 71 PRAC comments related with objection/need for further revision of the protocols were
further categorised by areas of concern. Annex 7 presents the results of the PRAC comments’ text
analysis.

Figure 15 presents the distribution of the areas of the protocol identified among the PRAC comments
as responsible for the objection/need for revision of the protocol, irrespective of imposed or non-
imposed status.
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PRAC comments

Study design | 36,6
Feasibility concerns [ 29,6
Data analysis | 25,4
Data source/ population [ 225
Objectives and endpoints [ 16,9
samplesize [ 141
Timelines/ milestones [ 12,7
Data collection/ management | ©,°
Variables [ 7,0
other [ 7,0

0,0 5,0 10,0 15,0 20,0 25,0 30,0 35,0 40,0

Area of concern (%)

% among the 71 PRAC outcomes of objection/ need for revision

Note: Among the 71 PASS protocol submissions for which the PRAC outcome was protocol objection or need of further
protocol revision. Other ad hoc comments were related to data protection, change of obligation status (to imposed PASS),
safety reporting and rational/background section.

Figure 19 — Methodological issues raised by the PRAC and documented in public PRAC meeting
minutes (July 2012 — July 2015)

The following paragraphs summarise the types of comments under each protocol area, from the most
to the least frequent.

Study design (n=26/71, 37%): “Inadequate study design” was the standard text for objection of an
imposed PASS and the majority of the PRAC comments did not provide more granular details.

Among the minority which had further detail, the following reasons were listed:

e Absence of a comparator;

o Inappropriateness of design to address different safety objectives under the same
methodology;

¢ Inadequate design to address the safety concerns of the RMP;
e Design not safeguarding a non-promotional and non-interventional study nature;
e Preference for an inclusion based on disease rather than single exposure.

Feasibility (n=21/71, 30%): This term grouped concerns with operational viability and scientific
validity of the study to address its objectives. They were mainly related with the lack of evidence in
the protocols to assure some important considerations were accounted for when designing the study.
Those comments included:

e Concerns with bias and confounding;
e The need to develop strategies to ensure operational feasibility;

e Requirement to demonstrate preliminary evidence or rationale to support adequacy of study
methods;

e Methodological considerations to safeguard scientific validity.
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Data analysis (n=18/71, 25%): Included requests to further detail or clarify the proposed plan.
Almost half of the PRAC comments related to this area of concern did not provide more granular
information.

Data sources and/or population (n=16/71, 22%): Comprised concerns with recruitment, sampling
strategy, and justification for the selection of certain data sources. The majority of these comments
did not provide specific details.

Objectives/Endpoints (n=12/71, 17%): Included the need to add/amend objectives, to have more
measurable objectives, include better defined endpoints, or to have objectives consistent with the
study purpose according to the RMP.

Sample size (n=10/71, 14%): Comments were related with concerns with statistical precision or
power, or the need to further clarify or amend the proposed sample size.

Timelines/Milestones (n=9/71, 13%): Included recommendations to avoid study delay or
considerations on appropriateness of timelines.

Data collection/management (n=7/71, 10%): Included advice on specific instruments (e.g.
inclusion of a patient’s diary), the need to collect or validate certain data or the need for further
clarification on the data collection methods.

Variables (n=5/71, 7%): Only one comment had details (the need to include concomitant
medication among study variables).

Other (n=5/71, 7%): There was a comment regarding rational and background, one regarding data
protection, two comments regarding the need to impose a PASS that was initially non-imposed to
stimulate the study initiation, and one comment related to the safety reporting section.

Figure 20 presents the distribution of areas of concern by obligation status. The proportion of
imposed PASS protocols in need for revision due to “study design” was approximately the double
of those among the non-imposed PASS protocols. Conversely, a higher proportion of non-imposed
PASS protocols’ assessments, had comments related with the feasibility of the study and the data
analysis.
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Figure 20 — Methodological issues raised by the PRAC and documented in public PRAC meeting
minutes (July 2012 — July 2015) by PASS obligation status

An insight from reading all the PRAC comments and also the available PASS protocols was that,
independently of the specific section of the protocol, the level of granular detail provided in the
protocols was limited, most of the times lacking the critical reasoning behind the methodological
decisions. In addition, the acknowledgement of study limitations, a reflection on their impact and on
how they would be minimised, and/or arguments to support the practical feasibility of the methods
and their robustness to obtain valid study conclusions, were often minimal.
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3.2 Resubmission and Reassessment Timetables

The PRAC comments in the minutes also contained information on the timetables that would follow
a resubmission and reassessment of a PASS protocol after being rejected. Table 6 summarises the
timetables referred to in the PRAC comments’ text among those associated with the need for a
further round of revision of a PASS protocol.

The majority of the 41 imposed PASS protocol assessments with PRAC comments available needed
to be resubmitted within 30 days (n=16/41, 39%), or 60 days (n=14/41, 34%). Less than 10% were
urgent resubmissions (14 days). Among the 30 non-imposed PASS protocols, the majority did not
have a timetable assigned (n=11/30, 37%) or the text only mentioned the protocol needed to be
revised before the study started (n=8/30, 27%).

The majority of the reassessment timetables established for the imposed PASS protocol assessments
were of 30 days (n=16/41, 39%) while 27% (n=11/41) had a 60-day assessment timetable. Despite
the vast majority of the non-imposed PASS protocols did not have an established assessment
timeline, three non-imposed PASS protocol assessments were given a 30 or 60 days assessment
timeline.

Table 6 — PASS protocols’ submission and assessment timetables according to the PRAC comments on
meeting minutes related to the need for protocol resubmission (N=71)

Protocol submission timetable Protocol assessment timetable
Imposed _ Non- Total Imposed _ Non- Total
imposed imposed
(n=41) (n=30) (n=71) (n=41) (n=30) (n=71)
Time n (%) n (%) n (%) n (%) n (%) n (%)
14 days 1(2.4) 0(0.0) 1(1.4) NA NA NA
15 days 2 (4.9) 0 (0.0) 2(2.8) 2 (4.9) 0 (0.0) 2 (2.8)
30 days 16 (39.0) 6 (20.0) 22 (31.0) 16 (39.0) 1(3.3) 17 (23.9)
60 days 14 (34.1) 2 (6.7) 16 (22.5) 11 (26.8) 2 (6.7) 13 (18.3)
90 days 2 (4.9) 1(3.3) 3(4.2) NA NA NA
“Before
procedure 0(0.0) 2 (6.7) 2 (2.8) NA NA NA
finalisation”
“Before study 2 (4.9) 8 (26.7) 10 (14.1) NA NA NA
start”
Missing 4 (9.8) 11 (36.7) 15 (21.1) 12 (29.3) 27 (90.0) 39 (54.9)

3.3 Estimate of PASS Protocol Review Duration

PRAC process metrics were estimated among the PASS protocols for which the PRAC review was
assumed complete (n=103/189, 54%), see Figure 8.

Approximately one third of the endorsed PASS protocols (n=31/103, 31%) appeared only once in
the minutes, and the PRAC comments were not conclusive on whether they were approved on that
round. The vast majority of those (n=25/31, 81%) were non-imposed PASS, which are not required
to follow the same formal submission process as the imposed PASS. Therefore, it was decided not
to compute metrics on the PRAC review process for the non-imposed PASS.

For the imposed PASS protocols appearing more than once (n=32/38, 84% of the imposed PASS
considered approved), the data suggested a decrease in the median number of rounds of review from
3 (N=9) to 2 (N=6) and a mean (SD) decrease in time of review from 10.2 months (SD=4.7) to 3.8
months (SD=1.6), when comparing PASS protocols submitted for the first time, between July 2012-
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July 2013 and those submitted for the first time between July 2014-July 2015, as shown in the Figure
21.
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Figure 21 — Estimate of PASS protocol assessment duration since first submission until approval for
which the PRAC review was assumed complete (N=32; year 1 =9, year 2 = 17; year 3 = 6)
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Discussion

Over the last decades, numerous public health crises have shaped regulatory changes and led to the
creation of Pharmacovigilance, along with, innovative surveillance systems and safety
epidemiologic methods. Although those initiatives have contributed to the safer use of medicinal
products, enforcement of additional measures was deemed necessary at the beginning of the new
millennium. Among the new activities, PASS gained prominence as pharmacoepidemiological
methodology offered tools to investigate uncertainties related with safety concerns.

This review aimed to draw, for the first time, the PASS landscape during the first three years under
the most recent Pharmacovigilance legislation. This was accomplished by describing the first cohort
of PASS protocols submitted to the EMA since the first inaugural PRAC meeting in July 2012 to
July 2015, charactering PASS and reflecting on the achieved levels of transparency and on the extent
to which, PASS incorporate Pharmacovigilance and Pharmacoepidemiology principles.

Overall, the results showed that despite the unprecedented level of transparency achieved, which
made this study possible, there is still room for improvement in the level of information provided by
regulators and MAHSs. It was also evident that there is and some lack of communication between
different stakeholders, which may be worsened by lack of uniform terminology.

In addition, the results suggested some discrepancy between PASS as conceived in the RMP and the
PASS protocols developed, highlighting the need to reinforce the bridge between
Pharmacoepidemiology and Pharmacovigilance. To exemplify this point, a more in-depth analysis
was conducted among the subset of PASS assessing effectiveness of RMMs. These types of PASS
constitute a good example of the required convergence between Pharmacovigilance and
Pharmacoepidemiology and are part of a key component of the Risk Management cycle by providing
constructive feedback to allow the refinement of the Risk Management activities.

The recognition of the singularity of PASS, as pharmacoepidemiological studies that have a specific
mission within the medicinal products’ RMPs, calls for alignment of the different parties to tailor
the best approach for each safety question. Cross-functional collaboration and communication across
stakeholders, higher levels of transparency and a common terminology would be key to foster best
practices that will surely contribute to a safer use of medicinal products.
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1  The First Comprehensive Drawing of PASS Landscape

PASS were introduced in European guidelines in 2005. Two reviews published in 2009 and 2011,
respectively, described PASS for the first time from the perspective of the regulators making
recommendations to streamline the regulatory review, engage earlier with the MAH to discuss the
objectives, design and study feasibility and build more expertise and capacity in preparation for the
upcoming Pharmacovigilance legislation.(23, 47) More than three years have now elapsed since the
implementation of the new Pharmacovigilance legislation and no study had yet attempted to explore
the landscape of PASS submitted under the new framework. The current dissertation aimed to
suppress this gap by examining multiple facets of PASS. The following paragraphs outline the main
findings describing PASS genesis, objectives and methods of PASS protocols and insights into the
protocol review process.

1.1  PASS in Medicinal Products’ Lifecycle: Towards a Proactive Approach

The new legislation aimed to shift from a reactive system to a more proactive one. The
implementation of measures such as PASS, early in the lifecycle of the medicinal products could
swiftly address uncertainties, thus, prompting early action to prevent or minimise the occurrence of
safety concerns.(21) Therefore, it is not surprising that the majority of the submitted PASS were
established with the initial marketing authorisation, either as an imposition or a commitment in the
RMP agreed with the EMA.

However, the second most common lifecycle events originating PASS were safety referral
procedures.? Measures implemented as a consequence of a referral imply that some safety concerns
have already occurred. As more proactive measures are implemented early in the lifecycle of new
medicinal products, a decrease in the need for safety referrals may be expected. However, it is still
early to judge the effects of the new legislation in the medicinal products already approved under
the new regulatory framework, as recent findings indicated a referral procedure occurs on average
18.7 years after the launch of new medicinal products.(68)

Hopefully, early implementation of PASS will provide a continuous influx of information to
smoothly manage the benefit-risk profile of the medicinal products without the need for a major
reassessment of the marketing authorisation consequent to safety occurrences. In fact, the new
legislation brings the possibility of the regulators to legally enforce the PASS, by imposing them as
condition to the marketing authorisation when the safety question is critical to ensure the positive
benefit-risk of the medicinal product, or, as a special obligation to the marketing authorisation for
the situations where it is not possible to obtain comprehensive data on the efficacy and safety under
normal conditions of use (i.e. because the condition to be treated is rare or collection of full
information is not possible or ethical). Therefore, it is not surprising that the proportion of PASS
addressing a medicinal product with orphan medicinal product status was higher among the imposed
PASS as compared to the non-imposed PASS (22% versus 9%, p<0.05). Orphan medicinal products
are those for the treatment, prevention or diagnosis of a rare disease that is life-threatening or
chronically debilitating for which there are no therapeutic alternatives.(69) Since medical and
scientific knowledge about rare diseases is lacking upon marketing authorisation of orphan
medicinal products, it is not surprising that to the regulators enforce the implementation of PASS as
condition or special obligation to maintain the marketing authorisation based on the proactive
collection of evidence of the safety of those orphan medicinal products.

2 A referral is a procedure used to resolve issues such as concerns over the safety or benefit-risk balance of a
medicine or a class of medicines
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1.2 PASS Protocol Submission and Assessment: Towards Quicker PASS

Implementation

Under the new legal framework, only imposed PASS must be submitted to the PRAC and having a
specific procedure and timelines for assessment. However, our results suggested that, sponsors of
non-imposed PASS were following the same procedures with more than two thirds of the total PASS
mentioned in the PRAC minutes, being non-imposed.

Notwithstanding, the majority of the PRAC comments of non-imposed PASS assessments did not
mention a specific timetable, which is consistent with the fact that there is no formal assessment
established for these. This may also explain why, the proportion of imposed PASS protocols in need
for revision due to “study design” was approximately double than that of the non-imposed PASS
protocols since there is a standard text for objection of PASS protocol according to Directive
2001/83/EC (Article 107n), “the design of the study does not fulfil the study objectives”, which is
applicable to imposed PASS protocols. Therefore, it is possible that this statement was generally
used in the PRAC comments’ text to indicate rejection due to scientific reasons and not necessarily
with the study design section of the protocol.

The PRAC comments in the minutes also provided insight on the submission and assessment
timetable of PASS protocols. Although the minutes may not accurately represent the formal decision
that would be available to the MAHS, it was still informative to analyse the information provided.

For the vast majority of the cases, the PRAC did not consider necessary to accelerate the review
process as less than 10% of the PRAC comments on imposed PASS referred to the 30-day time
frame (15 days for PASS resubmission followed by 15 days for PRAC assessment) which can be
enforced when “the PRAC considers that the protocol needs to be resubmitted quickly to allow
endorsement at the following PRAC meeting”.(49)

The results suggested a trend towards quicker implementation of PASS protocols. When comparing
the metrics of the PASS protocols submitted for the first time during the first year in the analysis,
with those submitted for the first time during the third year, there was a decrease in the median
number of rounds of assessment from 3 to 2 corresponding to an average decrease of the overall
review process of 6 months. Even if the results are based on a small number of imposed PASS, they
corroborated the positive trend reported during a presentation by the EMA at an Information Day on
Post Authorisation Studies held on June 2005.(70)

The general improvement in the assessment timeframe may be due to the more stringent regulatory
requirements or to early engagement on study objectives and study design as recommended in the
two reviews of PASS conducted before the new legislation.(23, 47) Ideally, PASS planning and
feasibility should start within Risk Management planning.(47) Although this was not possible to
assess in this study, the EMA scientific advice pilot initiated late 2015, where companies can
voluntarily submit non-imposed PASS for early scientific advice, demonstrates the EMA’s
commitment towards a proactive Pharmacovigilance planning.(49)

In addition to the establishment of a defined assessment process and timelines, PRAC oversight was
regarded with much expectation to reduce the insufficient adoption and lack of synchronisation in
the implementation of the recommendations from the previous Pharmacovigilance Working Party,
which had a more limited scope of influence.(21) Despite the achievement of a higher level of
harmonisation with the creation of PRAC, which oversees PASS conducted in more than one
Member State, PRAC recommendations still need to be endorsed by the other EMA committees and,
afterwards, to be implemented at country level. At that stage, they may be subject to different
requirements, which in turn, may challenge the setup and execution of multi-country and multi-
centre PASS. Two recent studies highlighted the variety of regulatory requirements by geography
and that early determination of those are key to ensure a successful implementation of the PASS.(71,
72)

The upcoming 2016 new clinical trial regulation (Regulation EU No 536/2014) will hopefully
contribute to more harmonised decisions among European Ethics Committees with regards to the
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classification of PASS as interventional or non-interventional. However, the introduction of “low
interventional clinical trials” definition could result in many PASS assessments no longer being led
by the PRAC.(73)

1.3 PASS are Not Taken as a Collective Endeavour Yet

The PASS were typically sponsored by a single MAH. Joint sponsorship was more commonly
observed in PASS resulting from referral procedures since those apply to multiple medicinal
products with the same active substance or to a class of products.(68) These results seem to indicate
that MAHSs tend to collaborate more when prompted to do so as a consequence of the occurrence of
safety concerns.

Joint sponsorship is recommended by the new legislation.(25) Some EU initiatives represent good
opportunities to expand joint efforts, leveraging new governance models and increasing visibility of
existing data sources to support their use in a cross-border setting for both public health and research
needs. The EMA patient registry initiative aims to identify and evaluate existing data sources and
develop a methodological toolkit for establishing new registries if needed.(74) The Innovative
Medicines Initiative (IMI) ADVANCE project is also a good example of an ongoing initiative to
bring together multiple stakeholders in order to develop a common framework capable of rapidly
delivering reliable data on the benefits and risks of vaccines.(75)

1.4  Expected and Unexpected PASS Objectives

A post-authorisation study is classified as a PASS when the main aim for initiating the study includes
the quantification and assessment of risks or their absence, either known or for which there are
uncertainties (e.g. in patient populations for which safety information is limited, or after long-term
use), to assess patterns of drug utilisation that add knowledge on the safety profile of the medicinal
product, or to measure the effectiveness of a RMM.(48)

Therefore, a PASS is defined by its objectives and not by its design. PASS objectives were divided
into three categories based on the above definition: to investigate safety concerns, to study drug
utilisation and/or to assess effectiveness of RMM. Approximately one third of the PASS combined
in the same protocol at least two of the three defined categories. In particular, the majority of studies
assessing drug utilisation or the effectiveness of RMM also combined objectives of the other
categories.

In addition to safety objectives, one third of the PASS also assessed benefit endpoints. This may
suggest that the setup of PASS represent good opportunities for MAHs to also capture routine
effectiveness and real-world information for other stakeholders such as Health Technology
Assessors. However, adding extra objectives is usually discouraged if they jeopardize the addressing
of safety objectives, are too burdensome for the study conduct and possibly lead to Ethics
Committees’ protocol rejection.(76)

1.5  PASS Typically Enrolled European Patients Exposed to the Medicinal Product of
Interest

All PASS involved at least one European country and more than three quarters were conducted in
European countries only, which represents an improvement from the situation reported in 2009
where one third of the PASS did not include EU populations, which was considered a limitation to
the generalisability of the results.(47) However, half of the PASS were conducted in five or less
European countries which may raise concerns about the generalisability of the results to all European
populations. The importance of internal versus external validity in Pharmacoepidemiology has been
a recent topic of debate, reflected by the agenda of the recent International Conference on
Pharmacoepidemiology & Therapeutic Risk Management.(77) From the regulatory point of view,
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decisions are normally based on different types of evidence, representativeness being particularly
important for assessing effectiveness of RMM, which is highly dependent on the local context where
the RMM are applied.(78)

More than two thirds of the PASS (70%) were restrictive in the exposure criteria used to define the
study population, by focusing only on the exposure to the medicinal product.

In addition, almost one third of PASS, for which the protocol documents were available, enrolled
only patients typically excluded from clinical trials, where safety information is considered missing
or limited, such as, paediatric patients (mainly when PASS followed an extension of the marketing
authorisation to the paediatric population) and pregnancy registries. Another third of those PASS
planned a sub-analysis of vulnerable populations typically excluded from clinical trials such as,
elderly patients and patients with hepatic, renal or cardiovascular comorbidities.

1.6 A Snapshot of PASS Methods

The comparison between imposed and non-imposed PASS protocol across the different
characteristics analysed in this review did not suggest any significant difference in terms of the
assessed PASS characteristics. Overall, the vast majority of PASS (81%) were designed to collect
data from study participants from at least two time points (longitudinal design) with an estimated
follow-up median of 3 (IQR: 4) years. While cross-sectional designs represented the minority of
designs for both imposed and non-imposed PASS, they were more common among the non-imposed
ones.

The results suggested an association between study design and PASS focus, as the vast majority of
PASS with at least one objective related to investigate safety concerns had a longitudinal design
(94%), while the majority of PASS not containing any objective of this category had a cross-
sectional design (61%). On the other hand, 56% of PASS with at least one objective of assessing
effectiveness of RMM had a cross-sectional design, while 94% (n=94/100) of PASS without this
objective, had a longitudinal design.

In terms of data collection approaches, slightly more PASS (58%) involved the development of de
novo data collection tools specific for the study (primary data collection) rather than leveraging data
collection schemes already established for other purposes such as administrative or other research
projects (secondary data collection). Data collection approach seemed to be associated with PASS
focus as 58% of PASS with at least one objective related to studying drug utilisation were using
secondary data collection approaches, while 66% of PASS not containing such objective were
mainly using a primary data collection approach.

According to the AHRQ Handbook on Registries for Evaluating Patient Outcomes, “primary data
collection is typically used when the data of interest are not available elsewhere or, if available, are
unlikely to be of sufficient accuracy and reliability for the planned analyses and uses. Primary data
collection increases the probability of completeness, validity, and reliability because the particular
study drives the methods of measurement and data collection”.(79) Those advantages may reflect
the preference for the use of primary data collection approaches among PASS in particular if safety
information was not routinely available in existing data sources or not collected in a homogenous
way. In addition, among the available protocols of PASS with a primary data collection approach,
approximately one fifth included PRO assessments. PRO provide a unique perspective that is not
available through any other means, for instance, treatments not necessarily prescribed by clinicians
and quality of life.(79)

Among secondary data collection approaches, while data abstraction of information from local
medical records still represents a common approach (30%), the use of wider systems, such as,
automated EMRs, claims databases and data from existent patient registries, already represents the
majority of the secondary data collection approaches. The use of electronic databases in
Pharmacoepidemiology has increased in the past decade since they confer several advantages,
namely, increased speed, minimise recall and reporting bias and lower costs.(80) In addition, they
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usually contain very large patient populations including children, elderly and other groups often
under-represented or totally excluded from clinical trials. Therefore, their large size allows the study
of rare events and, overall, they seem to be considered representative of routine clinical care.(6, 78)

While the use of databases is increasingly popular, particular PRAC comments related to concerns
with selection bias highlighted the need for an appropriate consideration of the available data sources
and justification for the selection of certain ones.

The ENCePP Inventory of Databases provides a catalogue of data sources available in EU research
organisations, to serve as a hub, in which researchers can identify a potential resource for their
investigation.(81) An ongoing EMA initiative will aim to increase visibility of existing data sources
and support their use in a cross-border setting for both public health and research needs.(74)

In addition, there is a need to carefully consider the quality of the databases. Validation studies have
been encouraged to ensure validity of study results, estimate the extent of misclassification and
impact on the study results.(82) In addition, since PASS are often multi country studies, additional
considerations on how to combine different databases are important and have been subject to intense
research over the past years.(83-85)

Regarding the analytic methods, the majority of PASS protocols had limited or vague information.
This is also reflected by the PRAC comments on the data analysis section, the majority of which
requiring a revision of this section to include more details or clarification of the planned analysis. A
priori hypothesis were present in only 5% of the protocols. The majority of the remaining contained
only descriptive analysis, rarely accounting for confounders or effect modifiers.

The fact that the vast majority of PASS focused on enrolling patients or prescribers of single
exposure of interest (70%) implied the absence of an active comparator group. However, among the
available protocols, approximately one fifth of the single-drug exposure PASS protocols available
contained implicit or explicit comparators such as absence of the exposure, comparison with external
data source/ historical data or pre-post event of interest. Overall, two thirds of PASS protocols did
not including a comparator. The particular nature of the research questions addressed by PASS may
justify this approach as it will be further discussed in the following section. Only a case by case
analysis of the protocol would allow an appraisal of the appropriateness of this choice. However,
given that 2 of the 26 PRAC comments related with study design, requested a broader inclusion
criteria than single drug exposure for comparison reasons, may suggest that the selection of single
exposure design might not have been the most adequate approach in some PASS.

Sensitivity analysis were documented in slightly less than one third of PASS overall and were
significantly more common in PASS using a secondary data collection approach, which is consistent
with recommendations to use these methods when conducting database studies.(83)

Approximately half of the PASS protocols available based the sample size calculation on an
estimation of the measure in question with a certain degree of precision. Among the remaining, an
equal number of PASS based sample size on the adequate power to detect an effect of similar
magnitude and on practical considerations such as, estimated market uptake and available patients
in a data source. One tenth did not provide any rationale. Moreover, even among those who presented
sample size calculations based on precision or power, only a minority provided the background for
the given expected values and assumptions used in the calculations.
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2  Increased Transparency but Still Some Clouds in the Way

Lack of transparency had been identified as a major limitation to assess pharmaceutical Risk
Management activities including PASS before the new Pharmacovigilance legislation. The lack of
publicly available data on study protocols and their timelines were referred as limitations for
researchers outside the EMA(18) and even within the EMA it was challenging to track the different
processes and decisions.(47)

The establishment of PRAC oversight, specific procedures and timelines for PASS submission, the
publication of the monthly meeting minutes and the endorsement of the EU PAS register as the
official database for PASS registration represent major achievements of the new legal
framework.(86) In particular, the EU PAS register was regarded with much expectation.(18, 47)

The fact that it was possible to track PASS protocols being discussed at the EMA from available
meeting minutes already reflects an unprecedented level of publicly available information from the
regulators.

Notwithstanding, the results of this work, allowed the identification of three areas that are still
impairing knowledge access and sharing: partial availability of information, scattered data and
inconsistent terminology.

2.1 Insufficiently Published Data
2.1.1  Atthe Regulators’ Level

PRAC feedback on the submitted protocols was very limited, restricting the possibility to learn from
the assessment of the submitted protocols.

Firstly, PRAC assessment comments were available in the publicly available meeting minutes for
only one third of the submissions, and the results do not anticipate an improvement, as the
availability of PRAC comments in the minutes was higher in the first year of the new legislation but
decreased during the following two years.

Secondly, within the available PRAC comments, the outcome of PRAC assessment (i.e. whether or
not protocols were considered approved, rejected, or in need of revision) was rare and unclear,
requiring several assumptions to be made. Granular details regarding the specific weakness and
recommendations were very limited. Despite these limitations, the analysis of the available PRAC
comments revealed that irrespective of the status of PASS (imposed or non-imposed), comments
and requested revisions of protocols were consistent with previous results.(23, 87)

2.1.2 At the Industry Level

The results showed that only half of the PASS covered in the study period were entered in the EU
PAS Registry by July 2015, suggesting a lack of adherence to the Registry from the pharmaceutical
industry. This result has to be balanced with the fact that registration is legally binding and subject
to financial penalties only for imposed PASS at the time of final study report. Nevertheless,
registration of PASS in the EU PAS Register is strongly recommended by the guidelines.(48) A
positive trend in the registration is observed though, with an increase of over 20% of both imposed
and non-imposed PASS registration from July 2014 to July 2015. However few documents, such as,
protocols were available. The regulators should keep emphasising the importance of this registration.
A recent update to the EU PAS Register includes incentives for MAHSs to provide dates to track the
study milestones from “date when funding contract was signed” to “date of final study report” as
reminders are sent after the planned date for the start of data collection, and after the planned date
of the final study report.(88) This and upcoming updates on the guidelines or functionalities of the
EU PAS Register will be important to strengthen the use of the Register.(50)

78



In addition, to the insufficient registration, a few general observations from the review of the
available PASS protocols can be made regarding the level of information provided in the protocols.
There was a limited level of detail provided, many times lacking the critical reasoning behind each
methodological decision, the acknowledgement of study limitations and of their impact and ways to
minimise them was often not explicit. Furthermore, there was a general lack of arguments to support
the practical feasibility of the methods and their robustness to obtain valid study conclusions. These
findings were corroborated by the high number of PRAC comments related with feasibility concerns,
such as, the absence of enough evidence to support that the planned strategy was feasible, lack of
discussion on limitations (e.g. bias) and strategies to minimise those, absence of adequate pilot study,
lack of preliminary feasibility data and of evidence that collected data would be valid to address
study objectives. Several comments on other protocol sections also reflected the insufficient level of
detail provided in the analysis, the rationale for the choice of data source and the need to provide
more specific objectives.

In addition, PASS utilising questionnaires rarely appended the questionnaire to the protocols. Given
that questionnaire design can affect results interpretation, there have been several claims for
guestionnaires to be available to the research community.(89)

The lack of granular detail in the study protocols was also a finding in the review of PASS before
the new legislation.(23) The limited level of detail in the protocols is not in line with the major
guidelines in the area (GPP and GVP), both emphasising the need to include details on the reasoning
behind the methodological decisions and feasibility considerations.(48, 52)

There is clear evidence that the EMA implemented mechanisms to promote the development of well-
though and robust protocols. The specific EMA template for PASS protocols embeds text and
guidance consistent with the guidelines. In addition, it specifies the need to complete and append the
“ENCePP checklist for study protocols”. One of the goals of the ENCePP checklist for study
protocols is to “promote transparency regarding methodologies used in pharmacoepidemiological
studies”. The checklist includes a list of topics that should be taken into consideration to develop
and demonstrate that PASS are planned with scientific quality.

Without granular information on protocols, it is not possible for a reader to assess whether or not the
appropriate operational and methodological considerations were taken into account. This constitutes
a major obstacle to the assessment and communication over a certain PASS protocol and impairs
sharing best practices and lessons learned. Increased transparency in methods has been a common
pledge among other reviews.(83, 85, 90, 91)

Furthermore, lack of details on the study methodology fails one of the core principles of the
epistemological nature of the scientific method, as only by specifying a priori, the details of an
experiment, it is possible to attempt at refusal later on. Popper stated that “the criterion of the
scientific status of a theory is its falsifiability, or refutability, or testability”.(92)

Therefore, despite the visible efforts implemented by the regulators to promote sufficiently detailed
and well though studies, it is important to keep emphasising the need to provide more robust
protocols that would allow a fruitful discussion between regulators and sponsors to increase the
probability of the study to be able to achieve its goal.

2.2 Broken Chain of Information

The methods section of this dissertation reflects the complexity of tracking the different PASS
protocols submitted through the meeting minutes and complementing the information with data from
the EPARs and the EU PAS Register. Therefore, the same challenge identified by the EMA authors
of a previous review that the “fragmented nature of the available data did not facilitate further
analysis” was also felt in this review.(47) However, while these challenges were previously only felt
by the regulators, which were the only stakeholders with access to information, they are now also
experienced by researchers outside that context, which already represents a step forward in
transparency, and a different reality from what was possible before.
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From the minutes of the February 2014 meeting on, the inclusion of the EMA procedure number
and scope facilitated the tracking of consecutive versions of the same protocol and helped to more
quickly identify the relevant EPARs. However, it is unfortunate that there is no single document
tracking all the different regulatory submissions by medicinal product. The document “changes since
initial authorisation of medicine” available for each product in the EMA website records some of
the changes to the marketing authorisation such as variations. It would be useful to integrate among
the chronological entries, reference to other regulatory processes such as RMP and protocol
assessments and approvals.

2.3 Lack of a Common Language

From an early stage of the project, it became apparent that different terms are used inconsistently to
define study designs, and that a given term may be interpreted in different ways. This made the
developing of a coding scheme very challenging and the need to create a unique coding dictionary
to overcome the lack of consistent standards.

The lack of consensus in terminology may lead to different interpretations of protocol content among
different stakeholders. Therefore, rather than a mere preference on semantics, the consequences of
lack of harmonisation severely impact the ability to collaborate and communicate among different
parties and individuals.

This problem seems well acknowledged in the field of Pharmacoepidemiology as illustrated by the
following quote from one of the main textbooks in the field: “The same term is sometimes used by
different authors to describe different concepts. Unfortunately, when reading a scientific paper, there
is no way of determining which usage the author intended”.(6)

Inconsistent use of language is even observed within and between guidelines and the EU PAS
Register.

2.3.1 Inconsistencies within Guidelines

The fact that guidelines themselves are ambiguous or contradictory in the choice of terminology
makes it challenging to promote a consistent language in the field. Some highlights are discussed
below.

Prospective versus Retrospective design:

These terms are sometimes used from the perspective of how study participants are selected and
followed-up (prospective would be the patients selected based on exposure and then followed-up
until the outcome) or from the perspective of how data are collected for the study (if the patients are
selected based on exposure but all data was already collected in the past, the design is considered
retrospective in line with this viewpoint).

Primary versus Secondary data collection:

GVP Module VI presents ambiguous information. On the one hand, the module’s introduction
implies that secondary use of data consists on “database research or review of records where all the
events of interest have already happened” and connotes primary data collection with “prospective
observational studies and registries in which the data collected derive from routine clinical care”.
On the other hand, the definitions given in appendix section “data sources” do not refer to “primary”
and “secondary” data collection. Instead a distinction is made between “field studies” (collection of
data from subject interviews or from consulting paper-based medical records) and “automated
databases” (containing medical records and administrative ones).

The definitions used in the introduction of the abovementioned module indicate that secondary data
collection is synonymous to a retrospective design and primary data collection is the same as having
a prospective design. This seems to be a common fallacy. Since in secondary data collection
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schemes, the data collection tool is already built, retrieval of data already collected is generalised to
retrospective data collection. Conversely, data collection tools in primary data collection studies are
developed for the planned study and there is no data collected before the study beginning, thus being
associated with prospective data collection.

However, the use of the terms interchangeably results in an oversimplification of the different shades
of study designs that can only be captured by using both pairs of terms to describe different
characteristics. An example of a situation in which a study can use primary data collection and have
a retrospective design, could be the collection of past exposures by interviewing patients with certain
outcomes of interest given that there is no database or records with the available information of
interest. Conversely, an example of a situation in which a study can use secondary data collection
and have a prospective design, could be the collection of data from the exposure to a new medicinal
product by real-time follow-up of patients through the monitoring of a routine EMR which already
contains all the necessary data fields of interest.

As seen in these examples the use of both terms provided additional information to understand the
study design.

In this dissertation, the lack of granular information hindered the correct ascertainment of whether a
longitudinal design had a prospective or retrospective perspective. Therefore, study design was
classified as “longitudinal” or “cross-sectional” and types of data collection as “primary” if data
collection scheme was implemented de novo for the study and “secondary” if data was retrieved
from an existing data collection scheme.

Reqistry vs. cohort

GVP Module VIII differentiates PASS study designs as “Active surveillance (Intensive monitoring
schemes/ Prescription event monitoring/ Registries)” and “Observational studies (Cross-sectional
study / Cohort Study/ Case-control study/ Case-only designs/ Clinical trials/ Large simple trials and
Drug utilisation studies)”.

The limited availability of information for most PASS prevented such a granular design
classification. However, the use of such classification could be challenge from a practical
perspective. For example, aregistry is an organised system that uses observational methods to collect
uniform data on specified outcomes in a population defined by a particular disease, condition or
exposure.(48, 79) Therefore, the definition of a registry can also fit in the definition of an
observational cohort.

In addition, GVP also mentions that a registry can be used as a data source for other studies, which
was the case in some of the described PASS in this review. Therefore the term registry can be both
connoted with a study design or with data source. This may lead to an ambiguous message if there
is no further information. In the current study, the term was used as a secondary data source to
identify the cases in which PASS were embedded in, or collected information from, pre-existing
registries.

Drug utilisation study as PASS focus rather than design

On the other hand, the term “drug utilisation study” is defined in GVP Module VIII Appendix 1 as
a type of study design. However, none of the more common definitions of drug utilisation study®*
suggest that the term is bound to a particular study design and/or data collection schemes used in
Pharmacoepidemiology. For example, given that drug utilisation information can be obtained

3 “The marketing, distribution, prescription, and use of drugs in a society, with special emphasis on the
resulting medical, social and economic consequences” (WHO 1977)

4« An eclectic collection of descriptive and analytical methods for the quantification, the understanding and
the evaluation of the processes of prescribing, dispensing and consumption of medicines, and for the testing
of interventions to enhance the quality of these processes."”(vander Stichele and Wettermark, 2008)
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through an organised data collection scheme, the use of the terms “registry” or “cohort” as
incompatible deigns with “drug utilisation study” does not seem to be logical.

In the context of PASS, the implications of the term “drug utilisation” are particularly relevant as
the definition of PASS is based on the nature of the objectives rather than on the nature of the design.
Among the types of objectives that define PASS there is “To assess patterns of drug utilisation that
add knowledge on the safety of the medicinal product (e.g. indication, dosage, co-medication,
medication errors)”. If “drug utilisation” is interpreted as a type of design/ methodology (and not as
an objective), it may lead to the replication of a certain methodology without attention to the
particular needs for assessing drug utilisation in different situations.

2.3.2 Inconsistencies within the EU PAS Register

In addition to the ambiguous terminology from the guidelines, the structure of the EU PAS register
does not promote a greater harmonisation. Some terms are used in multiple data fields of the
formulary, and/or are not consistent with guidelines, even with the ones from the ENCePP.

To start with, “case-control surveillance” is an option both for “source of data” and for “study
design”, “drug utilisation study” is both used as “scope of the study” and as “study design” which
reflects the previous discussion concerning this term, and “prescription event monitoring” is used
both as “source of data” and “study design”.

In addition, “prospective patient-based data collection” is provided as an option for “source of data”
thus, contributing to the misuse of the term as synonym to primary data collection, as already
highlighted in the previous section.

Moreover, the “scope of study” field in the formulary does not include one of the objectives that is
part of PASS scope, namely, the assessment of effectiveness of RMM.

Unfortunately, there is no glossary or description of the terms used by the EU PAS Register so the
interpretation is left open to the registrants. For the EU PAS Register to hold promise of a greater
transparency, by serving as a common repository to share pharmacoepidemiological research, it
would be key to promote the use of a common language, or, at least an unequivocal interpretation
of the data fields that an applicant need to fill.

Such an effort for harmonisation would prove to be a difficult one as different taxonomies and
terminologies can be found in different sources, but certainly would facilitate collaboration and the
accuracy of communication.

The challenges with terminology acquire a bigger proportion in the specific context of PASS as there
seems to be some challenges in perceiving PASS as a study which is defined by its objectives rather
than by its design. These challenges will be further discussed in the following section.
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3 Bridging Pharmacovigilance and Pharmacoepidemiology

In any Pharmacoepidemiology study, the choice of the methodological approach should be tailored
to the research question to be addressed.(6) The fact that there is no “one size fits all” formula
acquires particular relevance in the context of PASS.

What distinguishes a PASS from other pharmacoepidemiological studies, is its specific mission
within Pharmacovigilance. Each PASS is conceived as part of the Risk Management strategy for a
certain medicinal product.

It then is expected that PASS contribute to increase the knowledge on the medicinal product’s safety
profile and fill in the most critical uncertainties, which should be determined in advance.

In a review conducted prior to the new legislation, the RMP safety concerns of medicinal products
approved between 2006 and 2009 were followed for 5 years. The authors concluded that
approximately only one fifth of those uncertainties were resolved, which was considered
insufficient. They recommended the implementation of more robust activities such as
methodological stronger studies.(93) A different publication goes even further in their
recommendation by considering that post marketing studies should be systematically conducted to
assess long-term safety and detect rare ADRs as the anticipation of safety concerns is a complex
exercise and not all safety concerns might have been foreseen.(41) However, the new
Pharmacovigilance legislation endorsed proactivity but also proportionality of the measures put in
place, to avoid unnecessary burden to the healthcare system. Therefore, GVP Module V considers
that “Planning of the necessary Pharmacovigilance activities to characterise the safety profile of the
medicinal product will be improved if it is more closely based on specific issues identified from pre-
or post-authorisation data and from pharmacological principles”.(37) Therefore, not all medicinal
products would necessarily require a PASS, as in most cases, routine Pharmacovigilance activities
would be adequate to manage the uncertainties with the safety profile. (37) The most critical step to
ensure a proportional and adequate plan is in place to manage the benefit-risk profile of the medicinal
product (by selecting the best strategies to address each concern) is an initial adequate planning.

Therefore, rather than conducting PASS for all new marketing authorisations it is more important to
start developing the RMP as early as possible, engaging with the necessary stakeholders. When all
the evidence gathered suggests that routine activities (e.g. spontaneous reporting, signal detection,
routine monitoring of drug utilisation through database screening, etc) are not sufficient to address
certain safety concerns, additional measures should be considered. These considerations requires a
balance between the impact of the risk and the burden of the additional activities.(37)

Hence, PASS are called into action to effectively provide on the spot answers to the knowledge gaps
that the routine Pharmacovigilance activities are not able to fill, either because answers are needed
quicker to prevent adverse occurrences, or the specific nature of the questions to be addressed are
not routinely available. This sense of urgency and need to efficiently address the critical questions,
could explain why some regulators are reluctant in accepting additional research questions in PASS
protocols (e.g. effectiveness information) if they would detract the study from proficiently providing
the necessary answers in a timely manner. In fact, some of the PRAC comments suggested PASS
protocols containing additional information not relevant to address important safety concerns were
considered to be unduly delaying the finalisation of the PASS protocol.

From the above, it is clear why, according to the legislation, a post-authorisation study is classified
as a PASS when the main aim for initiating the study includes objectives directly linked to
uncertainties derived from the RMP. This is why their definition considers PASS aims to investigate
safety concerns, to assess patterns of drug utilisation that add knowledge on the safety profile of the
medicinal product or to measure the effectiveness of RMM. Thus, a PASS is defined by its objectives
and not by its design.

In order to assess if PASS were designed according to these principles it would have been necessary
to have access to both protocols and RMPs and allow for an extended follow-up time to examine if
the results of PASS effectively contributed to answer the initial uncertainties. Nevertheless, the
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following preliminary findings suggested that there may be some disconnection between the PASS
as conceived in the RMP and the PASS protocols developed.

Firstly, the comparison of safety concerns planned to be addressed by the PASS (as per the RMP
summary in the EPAR) versus the safety concerns actually addressed in PASS protocols, performed
among the subgroup of PASS combining objectives of “investigate safety concerns” and at least one
other safety objective (see results Section 2.3), revealed some discrepancies.

Secondly, some PRAC comments referred as reason for protocol rejection the lack of alignment of
the objectives in the protocol with those in the RMP.

Lastly, approximately half of the analysed PASS protocols did not mention the RMP. This may
suggest that the teams responsible for developing the PASS may have not leveraged all the
information contained in the RMPs which could enrich the study design as those documents contain,
for instance, considerations about the epidemiology of the disease, suspect or known risk factors and
effect modifiers to the safety concerns, resultant from literature research and pre-marketing findings.
This information can be used to account for confounders and effect modifiers thus contributing for
more robust results.

To achieve a harmonious articulation between the PASS mission and its methods, it would be
important to involve pharmacoepidemiologists in the RMP development, to contribute to the
selection of the best safety activities to put in place to address each safety concern, as they may
provide early input into whether or not it is feasible to address certain questions with a PASS. The
involvement of these experts only after the safety concerns and Pharmacovigilance activities are
agreed with the regulators may result in less appropriate activities or an inconsistent Risk
Management strategy. A recent publication has extensively reflected on the role of the
pharmacoepidemiologist in the integrated benefit-risk assessment and its communication and
evaluation concluding that these professionals are able to bring the methodology expertise, research
and public health perspectives that can be instrumental in the optimisation of the benefit-risk profile
of the medicinal products.(94)

The following chapters reflect on some of the challenges that may need to be addressed before a
functional bridge is considered definitely established between Pharmacovigilance and
Pharmacoepidemiology. Further training from teams on both sides, increased collaboration and
cross-pollination will allow for the recognition of the singularities of PASS and foster development
of new methods and frameworks. This will help the definite establishment of PASS as fully
functional multi-level, multi-stakeholder activities that effectively and impactful contribute to safer
medicinal products.

3.1 More Collaboration and Cross-pollination

Experience and literature research has shown that people who develop RMP (who are aware of, and
manage the benefit-risk profile of the medicinal product) will typically not be the same people
developing the PASS. Each activity is normally executed by people with a different set of skills and
background experience within different departments within an organisation.(94)

Within pharmaceutical companies, safety teams developing the RMP may not be involved with the
clinical teams conducting the pre-marketing clinical studies nor with the people in possession of the
data on patient and provider needs (typically housed within medical affairs and the commercial
organization). Consequently, experts in Pharmacoepidemiology may not be in close contact with all
work streams which may have insight into the real-world use of the medicinal product (94, 95)

If the teams who develop the PASS methodology are not aware of the safety specification and the
overall Risk Management strategy for the medicinal product, they may lack clear understanding of
the specific mission the PASS is supposed to accomplish. The resultant PASS may not capture the
“missing pieces of the puzzle”, which the other Pharmacovigilance activities are not able to
complete. As a consequence, PASS may fail to identify critical findings that would prevent the
occurrence of ADRs with public impact.
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It has been recognised that more awareness and engagement in Risk Management strategies could
have important benefits. Morrato and Smith highlighted the advantage of “incorporating risk
minimisation thinking through the development and commercialisation process” as “companies can
be more proactive and nimble in their response should serious events requiring management
emerge.” In addition they suggested that “pharmaceutical companies have been slow to recognise
and embrace the significant potential these programs offer in terms of enhancing trust with HCPs
and patients and for providing a mechanism for bringing products to the market that would not
otherwise have been approved”.(95)

Since leveraging data, knowledge and skills from different stakeholders may take time, earlier
engagement, ideally before the marketing authorisation, is recommended. Early engagement with
regulators has also been advocated by EMA.(47)

In addition to bringing different departments and activities together, there is also a particular need
for cross-pollination of skills such as Pharmacovigilance and Risk Management,
Pharmacoepidemiology and also other new skills that may still be not common in the Pharmaceutical
setting like experts in qualitative methods.

Perhaps the most critical example is illustrated by the sub-analysis of PASS assessing effectiveness
of RMM.

3.1.1  Assessing Effectiveness of RMM: a Multi-level Multifaceted Endeavour

Assessment of effectiveness of RMM “is an evolving area of medical sciences with no universally
agreed standards and approaches”.(39) It is a multifarious and complex endeavour for companies
and regulators. Firstly, because it requires a thorough understanding of the RMM put in place in a
certain Risk Management program, their rationale, objectives and interlink with the other post
marketing activities. Secondly, because the success of RMM depends on multiple factors such as
their robustness, the healthcare setting where they are implemented, the success of the logistics to
deliver them, the knowledge and motivations of HCPs and patients, among others.

As noted in Introduction Section 4.2, different indicators have been proposed to assess effectiveness
of the RMM, taking into consideration the various steps that may condition the success of these
activities: from the operational implementation to the desired outcome. Some frameworks and
models have been developed, to offer some guidance for the assessment of effectiveness of
RMMs.(39, 43, 46) However, the analysis of protocols of PASS with at least one objective
concerned with assessing effectiveness of RMM, suggested the published models and orientations
have not been leveraged systematically, which is in line with other authors’ findings.(96, 97)

Assessing Knowledge and its Impact on Behaviour: the Need for Qualitative Methodologies

The implementations of the proposed models to assess effectiveness of RMM require the assessment
and articulation of different indicators of success. The diversity of these indicators may require
coupling different skills that are normally attributed to different areas of expertise such as
Pharmacoepidemiology (typically more associated with quantitative methodologies) and social
sciences (typically more associated with qualitative methodologies).

On the one hand, to assess knowledge of the RMM messages and its effects on patients” and HCPs’
behaviours, it is necessary to consider qualitative techniques. On the other hand, to observe patterns
of behaviour and its effect in the desirable RMM outcome could be appropriately addressed with
epidemiological techniques (e.g. if upon implementation of an educational program highlighting the
need to periodically monitor patients’ liver enzymes, the number of hepatotoxicity cases attributed
to the medicinal product decreased).

A PASS could be a good instrument to articulate these components. However, our results did not
suggest those factors were being taken into consideration.
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Firstly, all PASS uniquely designed to assess effectiveness of RMM had the same design, cross-
sectional survey using questionnaires as tools to assess patient and/or HCP
awareness/use/satisfaction/knowledge/understanding of the RMM and/or self-reported behaviour
via answering hypothetical scenarios. While surveys may be the most appropriate tool to assess
awareness and knowledge of the RMM by patients and HCPs, there are general limitations regarding
self-reported behaviour information as a proxy of actual behaviour.

In addition, while it may seem easy to design a questionnaire, the design of an appropriate
guestionnaire is not a straightforward task. (98) When looking at the 5 step model from Banerjee et
al which, as most evaluation frameworks, follow the basic principles from Kirkpatrick's model to
assess training programs, it can be noted that the questionnaires used in PASS mainly covered tool
awareness and usage and risk knowledge and comprehension, but failed to assess behavioural
modification.(99)

Publications on implementation science have suggested that a number of constructs originating from
social cognitive theories are the most promising for assessing behaviour change in health
professionals.(100) Instruments to assess the impact of educational activities on physicians'
performance have been developed based on a solid conceptual model for the study of HCPs'
behaviours and intentions. This illustrates that determining if a RMM positively impacted patients
and HCPs behaviour is a complex task and requires a solid understanding of these conceptual
models.

The adoption of best practices from Implementation Science (the study of strategies to adopt and
integrate evidence-based health interventions and change healthcare practice patterns within specific
settings) such as the ones described in the previous paragraph have recently been encourage in the
field of assessing effectiveness of RMM.(45)

Differently from these recommendations, the available protocols of PASS employing questionnaires
did not describe a conceptual model able to assess latent constructs such as attitude and motivation.
Less than half described critical methodological considerations such as questionnaire validation.
Even among those that did refer to validation aspects, the level of information was very limited,
generally only briefly referring to cognitive pre-test interviews for wording, culture adequacy and
clarity of the message. None considered the psychometric properties of the questionnaires such as
reliability, validity and responsiveness. Questionnaires should be developed in light of sound
methodological qualitative and quantitative techniques and several textbooks may provide such
guidance but may not be part of the library often used by pharmacoepidemiologists yet.(101)

In addition, the sampling frame is of particular importance in surveys. Given that RMMs are locally
implemented, their effectiveness is highly dependent on the healthcare context they are inserted in.
Therefore, targeting a representative sample of subjects for which the RMM are designed to is
critical in this context.(78) Most of the available PASS protocols using questionnaires planned for
simple or stratified randomised samples from panels of prescribers which is consistent with GVP’s
recommendation. However, this guideline highlights the importance of considering the
representativeness of sponsor lists or panels of HCPs to ensure that the results would be generalisable
to the target population.(39) Among the analysed protocols, none provided evidence that this was
considered by the sponsors as the level of details was limited. In terms of country selection, the
PASS protocols often did not describe considerations concerning the different healthcare systems
and the countries involved. In addition, they generally briefly justified the selection of some of the
biggest EU countries on the basis of anticipated larger market uptake, heterogeneity of healthcare
systems and favourable environment to conduct research, but did not provide more granular details.
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Assessing Behaviour and Qutcomes

A) The need for Objective-driven Pharmacoepidemiology methods

Even when questionnaires are designed according to best practices, there are limitations to the
application of those instruments. Firstly, the results may be influenced by participation in the survey
(such as the Hawthorne effect). Secondly, people who respond may not be representative of the
target population given that participation is more likely amongst engaged HCPs and/or more
motivated or educated individuals (non-responder bias). Lastly, it is subject to recall bias.(39) A
review of effectiveness of RMM methodologies by the FDA has even recommended that methods
should not rely solely on survey data.(97)

Therefore, while questionnaires may be the most adequate instrument to assess the impact of a RMM
initiative on HCPs’ or patients’ knowledge, attitudes and motivation, it would be important to
complement those results with the observation of actual behaviour in real-world practice and
ultimately, the effects on minimising the safety outcome targeted by the RMM. This is the rationale
for the endorsement of a dual evidence-approach by the GVP.(39)

When considering the three types of objectives of a PASS: to investigate safety concerns, to assess
drug utilisation and to assess effectiveness of RMM, it can be seen that they can address the different
facets of a safety concern and emphasises the importance of clearly understanding the rationale
behind the PASS and the specific answers required. An example is provided below:

Hepatotoxicity is an identified risk for a certain medicinal product but previous evidence shows that
this ADR can be avoided by not prescribing the medicinal product to a specific subset of patients.
The medicinal product is launched with the contraindication stated in the SmPC. However, the
occurrence of hepatotoxity is higher than would be expected. The company decides to further
emphasise these precautions in an educational brochure and to actively monitor the safety concern
with a PASS. The PASS would address this safety question as follows: it will investigate the safety
concern (hepatotoxicity) by assessing its incidence and characteristics of the cases; it will assess
patterns of drug utilisation to evaluate compliance with the SmPC and the educational program and
will compare the incidence of hepatotoxicity before and after the implementation of the RMM
(educational program).

This example intended to illustrate that a PASS can simultaneously investigate the safety concern(s)
and also provide evidence whether or not the RMM is being effective, and if not, the information on
how the medicinal product is being used may help redefine the RMM strategy. In different cases,
drug utilisation can also anticipate the occurrence of ADRs.

The analysis of 12 available PASS protocols, in which the goal was to assess effectiveness of RMM
and to investigate safety concerns and/or assess drug utilisation, showed that, in those protocols, the
latter two objectives seemed to drive the study methodology with little attention dedicated to
effectiveness of RMM. This objective was generally only vaguely stated, for instance, referring that
compliance with RMM would be assessed but lacking details on how that would be achieved, such
as what variables and analysis will answer that particular safety question.

These situations may again suggest some discrepancy between the purpose of PASS conceived
within the risk management strategy, and that reflected in the PASS protocol. This can result in
missed opportunities for a PASS to address the various facets of an overarching plan to address
safety concerns and/or fail to provide the expected results to meet its purpose.
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B) The need for innovative designs

Besides the correct formulation of PASS objectives aligned with the other Risk Management
activities, there are limitations in the methodological design of studies to address these
multidisciplinary questions.

Only one tenth of the available protocols of PASS assessing effectiveness of RMM were following
GVPs’ recommendations to assess outcome indicators by comparing the frequency of the outcome
of interest before and after the implementation of the RMM or using reference values. One of the
available PRAC comments specifically addressed this issue by requiring “amendment of the
research question and objectives to reflect comparisons before and after” the implementation of the
RMM. The lack of comparator/reference group and of a pre-post RMM analysis were also
highlighted in one literature review and one presentation from the EMA about strategies to assess
effectiveness of RMM.(96,102)

These are recognised hurdles to successfully assess effectiveness of RMM. The lack of comparators
is more challenging for RMMs implemented with the initial marketing authorisation. In addition,
there are no standard outcome measures since each RMM is applicable to particular medicinal
products with particular safety concerns. In addition, it could be challenging to operationalise an
indicator of success of the RMM as some of their objectives may be broad and ambiguous (e.g. “use
the drug with caution”, “carefully select patients”).(46)

Moreover, the data to address this multifaceted mission is difficult to access. Ideally, it would require
access to unbiased prescription and utilisation information to correlate with awareness and
knowledge transmitted by the RMM. Then, as already mentioned, the assessment of whether the
instructions/ recommendations from a RMM are being followed requires the interpretation and use
of techniques more common in qualitative techniques.

The use of secondary data sources such as EMRs including information on prescription (which can
be considered a reflection of the HCPs’ behaviour) have been suggested as efficient ways to assess
RMM without interfering with routine practice. The analysis of prescription records linked to other
patients’ records, containing demographic and clinical data, may enable the assessment of
prescribing behaviour with regards to the indication, dosage and prescriber characteristics,
assessment of off-label use, prescription of interacting medical products, compliance with laboratory
monitoring recommendations, etc. In addition, the available clinical information, may allow for the
investigation of occurrence of safety outcomes in the light of the drug utilisation, which would reflect
the patients” and HCPs’ behaviour.(43,46, 89)

However, not all data required to address the research questions may be available in these data
sources. Despite the fact that, they can provide useful information to understand prescription
behaviour, some variables may not be available, such as, whether or not particular procedures
emphasised by an educational program were performed (e.g. regular monitoring of liver enzymes).
In particular, indicators of knowledge resultant from the RMM would not be available in these
databases.(39,43)

Alternatively, more detailed and accurate data can be obtained by collecting data directly from the
prescribers or patients. However, while specific and detailed information on patients’ or HCPs’
knowledge, behaviour, and medicinal products’ use can be collected in this way, it is limited by the
issues concerning recruiting of participants, time delays and small or unrepresentative sample
sizes.(39) In the specific case of questionnaires, as already discussed above, while these instruments
can be particularly useful to assess knowledge, there are particular challenges such as, lack of
objective standards to measure knowledge of risks, non-response bias and the reliance on subject’s
ability to recall events or expectations, rather than direct measurement of how risk education affects
behaviour. This may fail to reflect the real tool use and utility among target population, and may
also cause an increased burden on clinical practice leading to low response to these
surveys.(39,43,44)
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In summary, the results suggested that the PASS assessing the effectiveness of RMM were too
simplistic. The main focus was on knowledge assessment but without taking into account important
considerations for the development of questionnaires able to assess the impact of knowledge on
behaviour. Behaviour was mainly assessed through self-reported answers to hypothetical scenarios,
despite some longitudinal PASS including assessment of effectiveness of RMM as part of the study
goals but not providing evidence that data collected this way would be used to address that objective.
Most of those longitudinal PASS relied on a primary data collection approach which would have
allowed the collection of tailored information to address behaviour, but was prone to the Hawthorne
effect, selection and non-responder bias.

The development of combined approaches and innovative designs may provide more options to
assess effectiveness of RMM in its multiple facets. RMM development and assessment is a multi-
level, multi-stakeholder activity, in which, the engagement of different functions and different areas
of expertise will be essential progress levers.

It is anticipated that, as the number of medicinal products with RMM growths, new techniques are
applied and acceptable outcome measures established. Banerjee et al recommended “an overt
regulatory policy on greater transparency on publication of the results of effectiveness evaluation”
to foster development in the area. Therefore it is important to continue sharing lessons learned on
how to assess effectiveness of RMM.(43)

3.1.2 Patient and HCP Engagement

Another pillar of the new Pharmacovigilance legislation was to involve patients and HCPs in the
regulation of medicinal products, as a consequence of the perceived lack of trust by society, as
described in some of the episodes presented in the historical background. None of the PASS
protocols reviewed described patient or HCPs’ involvement in their development. Once again PASS
assessing effectiveness of RMM are a good example of the need to engage HCPs and patients as it
is necessary to understand the impact of the RMM in their knowledge, attitudes and behaviours. The
engagement of different stakeholders is another call for collaboration within different departments
and the integration of different skills and techniques commonly used in qualitative methods such as
focus groups and content analysis.

Initiatives such as the European Patients’ Academy (EU-PATI) aim to enable patients to understand
drug development and regulations and capacitate them to collaborate in academic and industry
research, authorities and ethics committees.(103) In the area of clinical effectiveness research, the
Patient-Centered Outcomes Research Institute (PCORI) has already showed the ability of these
stakeholders to provide fruitful inputs.(104) Patients and their families are generally able and
motivated to give feedback on how treatments affect their autonomy and their satisfaction within the
contexts of healthcare and life in which the patients are inserted.(8)

There are also key advantages on engaging HCPs in the conduct of observational research, changing
their self-perception as “security” agents who just comply with guidelines, to “safety” agents who
take part in the research contributions.(8) By understanding how the collection of data would
contribute to improve knowledge and their patients’ health, the HCPs may become more motivated,
for instance, to provide comprehensive and accurate information.(82)
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3.1.3 Are PASS Methodological Simplistic Studies?

There are currently no specific tools to assess the quality of neither PASS nor
pharmacoepidemiological safety studies in general.(105)

From all that was discussed above, the fact that PASS are pharmacoepidemiological studies with a
particular mission in drug regulation makes them a multifaceted object. Therefore the adequacy of
PASS methodology needs to be assessed on a case by case basis in the context of a particular
medicinal product with a particular safety specification and a particular action plan.

The fact that two thirds of PASS did not include a comparator, should be considered in the light of
particular objectives of PASS. Some PASS are established as active surveillance platforms where
patients treated with a particular medicinal product are followed-up through a Risk Management
system to collect long term data or detect rare ADRs as signal amplification collection platforms,
rather than, with the objective of assessing a particular safety concerns. In addition, as with
comparative effectiveness reviews, reasons for not including comparators may be justified, for
instance, for hypothesis generation or due to lack of sufficient information to rationalise a
comparative hypothesis when the medicinal product is new.(90) Therefore, to identify new risks, to
reassure the absence of risks in the long-term, or to understand how the medicinal product is being
used in the real-world context, it may not be necessary to include a comparator. Conversely, to
estimate the rate ratio or rate difference of safety concerns, a comparator would be paramount, as
would also be methods to address confounders and effect modifiers, to investigate if a certain
outcome is due to a certain exposure.

In addition, the vast majority of the analysed PASS protocols described more straightforward
methods, such as purely primary or secondary data collection approaches, and were mainly using
descriptive statistics. While this may be appropriate to a program which simply aims to monitor
long-term use, the application of appropriate statistical methods (e.g. time series analyses, survival
analyses, logistic regression) to a cohort of medicinal products users, may allow the assessment of
different aspects of prescription or use and provide insights beyond purely descriptive evidence.(89)

The previous chapter illustrated the complexity of the research purpose of a PASS and the need for
dialogue among stakeholders involved in the safety specification definition and the Risk
Management planning. Adequate and complete communication is also key to avoid terminology
“traps” that may lead to misinterpretation.

For the teams working on Risk Management and thus identifying the research topics that needed to
be addressed by a PASS, the terms may more often be perceived as “study objectives”. For the teams
working in Pharmacoepidemiology and thus designing study methodology, some terms maybe
perceived as “study design”. Therefore, if the communication between teams is restricted to a small
amount of information including ambiguous terms, there are chances the end result may miss the
target.

The fact that the purpose of PASS in the context of its use as a Risk Management may be perceived
as “methodologies types” may lead to the application of “recipes” used in PASS with that perceived
“methodology type” whereas in fact, the nature of the safety concerns and the particular needs of the
PASS might have been significantly different. Thus, the interpretation of “study objectives” as types
of PASS per se may threaten the ability of the study to address the questions of interest for which
they were conceived.

The results suggested that PASS aiming to assess RMM tended to use a cross-sectional design and
PASS aiming to study drug utilisation tented to use secondary data collection approaches. It is
imprudent to draw conclusions on whether or not those were the most adequate approaches without
knowing if alternative approaches were considered. The lack of details available in the protocols
limit such analysis, but it is worth considering the previous enunciated points regarding the
importance of tailoring the methods of the PASS to the needs of the safety questions to investigate,
which may include combining different approaches. Therefore, even if a given data source or data
collection approach was successful to study drug utilisation in one particular PASS, it may not be
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adequate for a medicinal product with a different safety specification as the key variables would not
be the same, and consequently may not be available in certain data sources.

In summary, given that one third of PASS were combining objectives from different PASS focus
categories (“investigate safety concerns”, “study drug utilisation” and “assess effectiveness of
RMM?”) and, each of these PASS focus categories may encompass diverse research questions from
diverse Risk Management systems of diverse medicinal products, it is easy to understand that rarely
a PASS design could be replicated to another PASS without attention to the particular objectives

that make PASS unique.

Therefore, rather than using “recipes” based on a priori conceptions of study types and replication
of methods applied in studies with similar underlying assumptions, it is key to tailor the design to
the particular nature of the research question the PASS aims to address. This will foster innovative
designs tailored to the specificities of the research questions.

A more extensive critical appraisal of PASS methodology was limited by the insufficient granular
information provided in each protocol. The general lack of details in PASS protocols restrains the
ability to share knowledge and, more importantly, may reflect insufficient planning which may lead
to the overlook of important considerations, which if taken earlier might have minimised the need
for further PRAC revisions or remedial future actions.

Given the complexity of the PASS mission and the need to consider multiple stakeholders and new
skills there is no doubt that PASS should be planned as early as possible in the drug development
process.

The integration of Pharmacoepidemiology in the industry and regulatory activities is in its early days
and has required adaptation of multiple stakeholders and new interactions between different teams
and across regions. Continuous engagement between parties and efforts in the development of a
common language and mutual understanding of the Risk Management strategy would help establish
PASS as a solid bridge between Pharmacoepidemiology and Pharmacovigilance.
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4 Strengths and Limitations

The major strength of this dissertation is the comprehensive review of multiple sources of
information about PASS submitted after the new Pharmacovigilance legislation. In addition, almost
as a reflection of the encouragement to merge Pharmacoepidemiology with methods traditionally
used in social sciences, the review was oriented by the principles of content analysis framework
giving a solid methodological backbone to derive the observed results. As explained in the methods
section, the use of a mixed methods approach provided a starting point for the classification of PASS,
but also allowed for reshaping the coding rules and dictionary as new insights emerged during the
review. As previously discussed, the lack of harmonisation in PASS terminology challenged the use
of a priori conceptions, but was also an opportunity to explore the similarities and differences
between PASS, and define new discriminant variables and categories which hopefully contribute to
a tailored approach to understand PASS. Therefore, this work may contribute to raising awareness
towards the singularity of PASS, which may deserve a unique taxonomy given the similarities and
dissimilarities between PASS and other pharmacoepidemiological studies.

One other main strength of the study was the high degree of comparability between the nested cohort
of 57 full protocols and the overall 189 PASS protocol population that allowed the extrapolation of
most of the methodological findings.

Although the possibility to track numerous data on all single PASS submitted since July 2012 is the
major strength of the review, the amount of missing and incomplete information constitutes also its
main limitation. In particular, tracking the different PASS in the successive meeting minutes was
complex and impacted the ability to draw robust conclusions on PRAC assessment timelines, as well
as methodological issues raised by the PRAC.

Another recognised limitation of the study is the fact that PASS with an interventional design and
PASS to be implemented only in one country are not submitted to the PRAC and therefore were left
out of the analysis. In addition, PASS discussed in PRAC plenary meetings could correspond to the
most complex or priority ones and therefore it is possible that for those PASS there was more
information available in the minutes. It is also possible that not all PASS protocols were captured
by the review of the PRAC meeting minutes as some PASS protocols may be discussed within the
RMP assessment.
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5  Opportunities for Future Work

There are several opportunities to further expand this work.

The most immediate, is the follow-up of the PASS protocols contained in this review until their
study results are available. As a result, firstly, it will be possible to compare the reports with the
protocols to estimate if there were differences between what was initially planned and what was later
executed. Secondly, it would be possible to ascertain if planned PASS milestones were met and
therefore if PASS are being completed in the timeframe agreed with the regulators, since this was a
concern expressed by a recent review of post marketing studies imposed as specific obligations to
the licence of conditionally authorised medicinal products in the EU. In this study, it was suggested
that critical ethical and logistical challenges faced by the study sponsors may be compromising study
execution and completion within the timeframe expected by the regulators, which may be less aware
of the operational barriers faced by the MAHSs.(106)

In addition, it would be important to investigate what actions followed the publication of the results
to understand how PASS contributed to the knowledge maturation for a certain medicinal product
and if it would lead to preventive actions (e.g. RMM, motivating labelling changes etc.). However,
it is anticipated that it would be difficult to assess the necessary documentation to achieve this later
goal.

Moreover, the current database could be supplemented with additional data fields to assess more
granular details about the PASS (e.g. study limitations and measures to minimise them, an in-depth
assessment of study objectives and respective methods being used). This could bring important
insights that might help the development of a tailored tool to assess PASS quality which currently is
not available. An example would be to assess if, given the nature of a particular objective, the design
should contain an assessment of an exposure-outcome dyad for which considerations on confounders
and effect modifiers should not carefully considered.

It would also be interesting to check the Risk Management summaries of all the new marketing
authorisations since the new Pharmacovigilance legislation was implemented and to identify plans
for the conduct of PASS and the specific safety concerns to be addressed in order to estimate how
many have been submitted for PRAC review (a proxy of those who reached the protocol stage). This
approach would sustain an improvement from the situation reported before the new legislation where
a considerable number of PASS planned according to the RMP were not being implemented and
some did not even reach the protocol stage.(18,47)

It will also be relevant to follow-up the trend regarding the number of PASS initiated as a
consequence of a safety referral, as well as, if the safety concerns to be assessed in those PASS were
already captured in the RMPs to determine how effective these are in predicting the important safety
concerns, so that adequate measures are proactively being implemented. Given that referral
procedures usually consist of reactive actions to safety problems that have already manifested, the
fact that PASS are initiated earlier could reflect an increased proactivity in gaining knowledge on
safety concerns for newly approved medicinal products. Going forward, a decrease in the number of
safety referrals could be a pertinent indicator of a change towards a more proactive system.

By assessing the impact of PASS on the other Pharmacovigilance activities and on the effective
reduction of ADR burden, it would be possible to estimate the real contribution of PASS to public
health.
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Conclusion

The public availability of a large variety of information on PASS has provided critical insights in
the design and the conduct of PASS under the new EU Pharmacovigilance legislation.

PASS are a complex by-product of the needs to bring together Pharmacovigilance and
Pharmacoepidemiology and its multidisciplinary nature requires a broad variety of skills and
techniques.

The recognition of the singularity of PASS as pharmacoepidemiological studies with a specific
mission within the post marketing plan for the medicinal product, require the alignment of different
parties to tailor the best approach for each safety question. A clear understanding of the safety
specification and of the critical uncertainties that PASS should be able to address are key to design
a successful PASS. Risk Management and PASS should be planned as early as possible in the drug
development process to allow for the involvement of different stakeholders, careful methodological
decisions and feasibility exercises that culminate in the development of the most robust study.

In order to foster collaboration between different stakeholders, it will be essential to further increase
the level of information publically available, to improve visibility and tracking of regulatory
processes, to promote the use of harmonised terminology, to develop protocols with an adequate
level of detail, including the rationale behind the methodological decisions, and to encourage an
effective cooperation between people working on Risk Management and those developing PASS.

In addition, cross-pollination of skills with other areas of expertise such as qualitative methodologies
may be critical to tackle the multidisciplinary needs of the PASS mission, in particular, in the area
of assessing effectiveness of RMM where it is necessary to assess the impact of measures on
patients” and HCPs’ behaviour.

Cross-functional collaboration and communication across stakeholders, higher levels of
transparency and the use of a harmonised terminology would be key to develop innovative methods,
customised to the singular and multifaceted needs of PASS, an example of which being the
assessment of effectiveness of RMM. The anticipated result would be implementation of best
practices that will certainly contribute to a safer use of medicinal products.
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ANNEX 1: PRAC MONTHLY MEETING MINUTES STRUCTURE

Annex 1

The PRAC monthly meeting minutes contents follow the following structure:

Item 1: Introduction

Items 2 and 3: EU referral procedures for safety reasons

Item 4: Signal assessment and prioritisation

Item 5: RMPs

Item 6: Assessment of PSURs

Item 7: Post-Authorisation Safety Studies

Item 8 (introduced from March 2013); the subsequent chapters were renumbered as

consequence): Renewals of the marketing authorisation, conditional renewal and annual
assessments

o

O OO

o

Item 9: Product-related Pharmacovigilance inspections

Item 10: Other safety issues for discussion requested by the CHMP or the EMA
Item 11: Other safety issues for discussion requested by the Member States
Item 12: Organizational, regulatory and methodological matters

Item 13: Any other business

Annexes:

RMP

PSURs

PASS

Renewals of the marketing authorisation , conditional renewals and annual
reassessments

List of participants

Therefore, information about PASS can either be found in the minutes’ section 7 (the one containing
more extensive details PASS), the annex, or sporadically other sections. Those areas of the minutes
with PASS content were typically divided in information about PASS protocol and about PASS
reports assessed by the PRAC on the concerned month. Only PASS protocols were assessed since
this study focused only on the PASS protocols as it aimed to describe PASS at their earlier stages
within the new legal framework.

Although some changes were observed in the minutes structure over the three years, item 7 typically
presented the following elements:

e A numbered sub header identifying a certain PASS protocol assessment by the following
elements: the active substance name, the brand name and the type of marketing authorisation
procedure (centralised or national authorisation procedures);

e Then, under each distinct PASS protocol assessment:

o

(0]

o

A sentence summarising the reason for the introduction of that particular item in the
PRAC meeting (e.g. “evaluation of an imposed PASS protocol”);

The PASS legal basis: imposed as subject to supervision set in Art 107 (m)-(q) of
Directive 2001/83/EC or non-imposed

Regulatory details: identification of PRAC Rapporteur;

Administrative details (introduced in the minutes from February 2014 onwards):
EMA procedure number, EMA procedure scope (which could contain brief
information on study background, aim and design) and the MAH;

Background (when available) with a summary context of the PASS protocol
submitted,;

Endorsement or Refusal of the protocol / Summary of advice / PRAC comments
(when available): could provide information on the PRAC assessment outcome and
whether the PASS protocol would need to be resubmitted for new assessment after
revision by the MAH, the timetable to be applied and feedback on the main reasons
for rejecting a PASS protocol.

101



For the PASS protocols presented in the minutes’ annex, the level of information was more limited
and did not provide context or the conclusions of PRAC assessment. The following sentence was
common to all the minutes’ annex PASS sections: “Since all comments received on the assessment
of these studies were addressed before the plenary meeting, the PRAC endorsed the conclusion of
the Rapporteurs on the assessment of the relevant protocol or study report for the medicines listed
below without further plenary discussion”. Therefore PASS protocols assessed by the PRAC
rapporteur that did not require discussion in PRAC plenary session were listed in this section but,
there was no information on whether or not the PASS protocols were endorsed/ approved as the only
information presented is that PRAC agreed with the rapporteurs’ conclusions.

Examples of the data elements and structure of a PASS protocol assessment in the minutes (one for
section 7 and other Annex) are presented below (both include in the minutes of the PRAC meeting
held on September 2014 PRAC meeting):
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ANNEX 1: PRAC MONTHLY MEETING MINUTES STRUCTURE

Examples of PASS protocol assessments recorded in the minutes

7.1.3. Strontium ranelate - PROTELOS (CAP), OSSEOR (CAP)
o Evaluation of an imposed PASS protocol

Regulatory details:
PRAC Rapporteur: Ulla Wéndel Liminga (SE)

Administrative details:

Procedure number(s): EMEA/H/C/00560/ANX 034, EMEA/H/C/00561/ANX 034

Procedure scope: Non-interventional safety study to evaluate the effectiveness of the applied risk
minimisation measures, including a description of the treated patient population in everyday clinical
practice

MAMH(s): >>>>>>>censored>>>>>>>>

Background

The requirement for the conduct of a non-interventional safety study to evaluate the effectiveness of
the applied risk minimisation measures, including a description of the treated patient population in
everyday clinical practice, patterns of use and cardiovascular risk, was introduced as an obligation of
the Annex Il of the marketing authorisation for Protelos and Osseor following the conclusion of the
review conducted under referral Article 20 of Regulation (EC) No 726/2004 (see EMA/112925/2014).
A draft protocol for such study was submitted and assessed by the rapporteur for review by the
PRAC

Endorsement/Refusal of the protocol
The PRAC, having considered the draft protocol version 1.0 in accordance with Article 107n of
Directive 2001/83/EC objected to the draft protocol as the Committee considered that the design of
the study does not fulfil the study objectives. In particular changes in the therapeutic indication should
be taken into consideration in the analyses of utilisation patterns as well as relevant timing regarding
implementation of the revised product information and distribution of the related DHPC.
The PRAC therefore recommended that:

e The MAH should submit a revised PASS protocol within 60 days to the EMA. A 30 days-

assessment timetable will be applied.

16. ANNEX | Post-authorisation Safety Studies (PASS)
Since all comments received on the assessment of these studies were addressed before the plenary
meeting, the PRAC endorsed the conclusion of the Rapporteurs on the assessment of the relevant
protocol or study report for the medicines listed below without further plenary discussion.
16.1.1. Glycopyrronium bromide, indacaterol - ULTIBRO BREEZHALER (CAP), ULUNAR
BREEZHALER (CAP), XOTERNA BREEZHALER (CAP)

e Evaluation of an imposed PASS protocol

Regulatory details:

PRAC Rapporteur: Torbjorn Callréus (DK)

Administrative details:

Procedure number(s): EMEA/H/C/002679/ANX 002.1, EMEA/H/C/003875/ANX 003,
EMEA/H/C/003755/ANX 002.1

Procedure scope: Evaluation of the updated PASS protocol for a multinational database cohort study
to assess RMP specified safety outcomes in association with indacaterol/glycopyrronium bromide in
Europe

MAl—Fl)(s): >>>>>>>censored>>>>>>>>
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ANNEX 2: EPAR STRUCTURE

Annex 2

The following elements were reviewed from the European Public Assessment Reports (EPAR)
respective information tabs:

e Authorisation details tab:
1. Anatomical therapeutic chemical (ATC) code;
2. Date of issue of marketing authorisation valid throughout the EU;
3. ldentification of whether it had an orphan designation;
4. ldentification whether it concerned a product subject to additional monitoring.

e Product information tab: “EPAR - Product Information” Annex IIB sections “Other
conditions and requirements of the marketing authorisation” and “Conditions or restrictions
with regard to the safe and effective use of the medicinal product” to identify any PASS
conducted as a condition or special obligation to the marketing authorisation (category 1
and 2, respectively);

e Assessment history tab: Chronological review of the EPAR(s) available in this section,
starting with the “initial marketing authorisation documents” to subsequent EPAR(s), until
the concerned PASS was identified (e.g. an EPAR on the assessment of a new indication,
etc). In particular, the section “Risk Management Plan” of the EPARs was revised as it
presented the table with the safety concerns and the Pharmacovigilance Plan of the
medicinal product. Therefore, it would normally contain the description of the planned
and/or ongoing PASS and which safety concerns they aim to address.
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ANNEX 3: EU PAS REGISTER FIELDS

Annex 3

An EU PAS Register record contains the following structure and data elements (at data lock: July
2015):

e Administrative details tab:

1. Study identification (official title, study title acronym, study type [i.e. active
surveillance, observational study, clinical trial or other], brief description of study,
if the study was requested by a regulator and if yes, which one);

2. Research centres and investigator details (coordinating study entity, details of lead
investigator, if the study is carried out within the collaboration of a research
network, other centres where the study is conducted and countries in which the study
is conducted);

3. Study timelines: initial administrative steps, progress reports and final report;

4. Sources of funding and estimates of the percentage of funding by source for the
study;

5. Contact details for public and scientific enquiries;

e Targets of the study tab:

6 Study drug information (active substance/ brand name/ multi-constituent/ATC);

7 Medical condition to be studied:;

8 Populations under study (by age categories, gender and special population, if
applicable, among the following possibilities: renal impaired, hepatic impaired,
pregnant women, immunocompromised);

9 Number of patients (estimated total number);

10 Source of data (if an established data source is used and if yes, which one among
the following options: Prospective patient-based data collection/ Disease/case
registry/ Prescription event monitoring/ Administrative database, e.g. claims
database/ Routine primary care electronic patient registry/ Exposure registry/
Pharmacy dispensing records/ Case-control surveillance/ Spontaneous reporting/
Other);

e Methodological aspects tab:

11 Scope of the study (necessary to choose one of the following as primary scope:
Disease epidemiology/ Risk assessment/ Drug utilisation study/ Effectiveness
evaluation/ Other);

12 Main objective (and if there are primary and secondary outcomes and which);

13 Study design (Sentinel sites/ Intensive monitoring schemes/ Prescription event
monitoring/ Cross-sectional study/ Cohort study/ Case-control study/ Case-series/
Case-crossover/  Self-controlled case series/ Drug utilisation  study/
Pharmacokinetic study/ Pharmacodynamic study/ Drug interaction study/
Randomised controlled trial/ Non-randomised controlled trial);

14 Follow-up of patients (if applicable);

15 Data analysis plan (brief summary of the analysis method);

e Documents tab:
16 ENCePP Seal;
17 Protocol (embedded document — full or redacted);
18 Study results (allow embedding of study report);
19 Other relevant documents (Conflicts of interest, Composition of steering groups and
observers, Code of conduct, ENCePP protocol checklists and others).
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ANNEX 4: IDENTIFICATION OF PASS PROTOCOLS AND PROTOCOL ASSESSMENTS

Annex 4
Example 1 — A typical PASS protocol entry from the first PRAC meeting minutes

From Pharmacovigilance Risk Assessment Committee (PRAC): Minutes of the Meeting 1-3
October 2012; Available at:
http://www.ema.europa.eu/docs/en_GB/document_library/Minutes/2012/11/WC500134637.pdf

7. Post-authorisation Safety Studies (PASS)

7.1. Post-authorisation safety studies protocols

7.1.1. lvacaftor - KALYDECO (CAP)

Evaluation of PASS protocol: observational study to evaluate the long-term safety of ivacaftor in
patients with cystic fibrosis (CF)

Regulatory details:

PRAC Rapporteur: Miguel Angel Macia (ES)

PRAC Co-Rapporteur: Julia Pallos (HU)

Background

Ivacaftor is a selective modulator of the cystic fibrosis transmembrane conductance regulator (CFTR)
used in the treatment of cystic fibrosis.

A PASS protocol for Kalydeco, a centrally authorised medicine containing ivacaftor, was presented
for review by the PRAC in the context of the evaluation of the long-term safety of ivacaftor in
patients with cystic fibrosis (title ‘An Observational Study to Evaluate the Long-Term Safety of
ivacaftor in Patients with Cystic Fibrosis (CF)’).

Endorsement/Refusal of the protocol

The PRAC, having considered the draft protocol version 1.2 in accordance with Article 107n of
Directive 2001/83/EC, objected to the draft protocol for Kalydeco (ivacaftor) as the Committee
considered that the design of the study did not fulfil the study objectives.

The PRAC therefore recommended that:

The MAH should submit a revised PASS protocol within 60 days. A standard 60 day-assessment
timetable will be applied.

The MAH was encouraged to contact EMA within two weeks in order to receive clarification on any
issues in advance and facilitate the resubmission of an adequate protocol.

Recorded in the PASS database as follows:

PASS database

Inserted text Rationale
column name

This was the first PASS
protocol related entry
the PRAC meeting
minutes.

ID 1

In the PRAC meeting
minutes from the
meeting held in April

] ] 2013, there were two
Glycopyrronium bromide - ENUREV separate entries in

PASS protocol BREEZHALER (CAP), SEEBRI section 7 (7.1.4 and
identification BREEZHALER (CAP), TOVANOR 7.1.5) clearly
BREEZHALER (CAP) - DUS identifying two
different PASS
protocols for this
medicinal product (one
imposed PASS protocol
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and one Drug
Utilisation Study
included in the RMP).
In the Set 2013 PRAC
meeting minutes both
PASS protocols are
presented
(corresponding to the
second round).
However they are
presented in different
sections (one dedicated
to imposed PASS and
other to non-imposed
PASS). From the annex
heading presented here
it is clear it concerns the
non-imposed PASS so
the PASS protocol
mentioned here must be
the one previously
referred as “Drug
Utilisation Study”

PRAC Meeting
date

01-03 Oct 2012

Date of the respective
PRAC Meeting minute

Rounds of PRAC 1 The first entry for this
evaluation PASS protocol

Evaluatlt_Jn of PASS protocol: Verbatim text below the

. observational study to evaluate the long-

Subject . . ) . sub header of the

term safety of ivacaftor in patients with section

cystic fibrosis (CF)

The header of the

Section 7.1. Post-authorisation safety studies PRAC meeting minutes

protocols

section where the PASS
protocol is described

PRAC Rapporteur

Miguel Angel Macia (ES)

This information was
only introduced in

Procedure number Not available PRAC meeting minutes
from February 2014
Scope Not available Same as above
MAH Not available Same as above
Ivacaftor is a selective modulator of the
cystic fibrosis transmembrane
conductance regulator (CFTR) used in the
Background treatment of cystic fibrosis.

A PASS protocol for Kalydeco, a
centrally authorised medicine containing
ivacaftor, was presented for review by the
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PRAC in the context of the evaluation of
the long-term safety of ivacaftor in
patients with cystic fibrosis (title ‘An
Observational Study to Evaluate the
Long-Term Safety of ivacaftor in Patients
with Cystic Fibrosis (CF)’).

PRAC Comment

The PRAC, having considered the draft
protocol version 1.2 in accordance with
Article 107n of Directive 2001/83/EC,
objected to the draft protocol for
Kalydeco (ivacaftor) as the Committee
considered that the design of the study did
not fulfil the study objectives.

The PRAC therefore recommended that:

*the MAH should submit a revised PASS
protocol within 60 days. A standard 60
day-assessment timetable will be applied.

The MAH was encouraged to contact
EMA within two weeks in order to
receive clarification on any issues in
advance and facilitate the resubmission of
an adequate protocol.
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Example 2 — Identification of a related information to the same PASS protocol already
presented in a previous PRAC meeting minute (i.e. same unit of analysis as example 1
but a different unit of observation)

From Pharmacovigilance Risk Assessment Committee (PRAC): Minutes of the meeting 26-29
Nov 2012; Available at:
http://www.ema.europa.eu/docs/en_GB/document_library/Minutes/2013/01/WC500137660.pdf

7. Post-authorisation Safety Studies (PASS)

7.1. Post-authorisation safety studies protocols

7.1.3. lvacaftor - KALYDECO (CAP)

Letter from the EMA Paediatric Committee (PDCO) - collection of long-term data on disease
progression in the 5-year post-authorisation study (PASS)

Regulatory details:

PRAC Rapporteur: Miguel Angel Macia (ES)

PRAC Co-Rapporteur: Julia Pallos (HU)

Background

The PDCO contacted the PRAC regarding a request for modification of the Paediatric Investigational
Plan (PIP) for Kalydeco. The MAH requested the removal of a two-year placebo-controlled study
(study D) in children with Forced Expiratory Volume in 1 second FEV1 > 90% from the PIP on the
basis that the study was no longer feasible. The study was to evaluate the impact of ivacaftor on
disease progression.

The PDCO adopted a positive opinion on the PIP modification request but at the same time
emphasised the importance of gathering long-term data on disease progression to ensure safe and
effective use of Kalydeco in paediatric patients and recommended that the 5-year post-authorisation
safety study (PASS) included in the Risk Management Plan be used to gather these data.

The PRAC discussed the PDCO letter and recommendations.

Summary of advice

The PRAC considers the lack of long-term data on disease progression (including rate of decline of
lung function, diabetes mellitus and distal intestinal obstruction syndrome) to be an important
knowledge gap that is of particular cause of concern in children with cystic fibrosis.

The PRAC therefore agreed on the need to amend the PASS protocol - for which a letter of objection
(with recommendation for the submission of a new protocol) was agreed during the 3-5 October 2012
meeting - to include the additional objective of obtaining long-term disease progression data and
specific endpoints.

A revised letter to the MAH was agreed by the PRAC requesting the MAH to further amend the
PASS protocol and giving the MAH a one month extension to the deadline for submission of the
revised PASS protocol.

Recorded in the PASS database as follows:

PASS database

Inserted text Rationale
column name
This was the fourth
ID 4 PASS protocol related

entry the PRAC
meeting minutes.

PASS protocol

identification Ivacaftor - KALYDECO (CAP) -

Date of the respective

PRAC Meeting date 26-29 Nov 2012 PRAC meeting minute
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Rounds of PRAC

From the text (please
see specific segments
highlighted in bold
below) it is possible to
ascertain this entry is
related to the PASS

. 2 protocol for Kalydeco
evaluation . .
presented in previous
Meetings (ID 1) and
therefore this entry is
the second PRAC
consideration regarding
that study.
Letter from the EMA Paediatric
Committee (PDCO) - collection of Verbatim text below
Subject long-term data on disease progression the subheader of the
in the 5-year post-authorisation study section
(PASS)
The header of the
. 7.1. Post-authorisation safety studies PRA.‘C meeting minutes
Section section where the

protocols

PASS protocol is
described

PRAC Rapporteur

Miguel Angel Macia (ES)

Procedure number

Not available

This information was
only introduced in
PRAC meeting minutes
from February 2014

Scope

Not available

Same as above

MAH

Not available

Same as above

Background

The PDCO contacted the PRAC
regarding a request for modification of
the Paediatric Investigational Plan (PIP)
for Kalydeco. The MAH requested the
removal of a two-year placebo-controlled
study (study D) in children with Forced
Expiratory Volume in 1 second FEV1 >
90% from the PIP on the basis that the
study was no longer feasible. The study
was to evaluate the impact of ivacaftor on
disease progression.

The PDCO adopted a positive opinion on
the PIP modification request but at the
same time emphasised the importance of
gathering long-term data on disease
progression to ensure safe and effective
use of Kalydeco in paediatric patients and
recommended that the 5-year post-
authorisation safety study (PASS)
included in the Risk Management Plan
be used to gather these data.
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The PRAC discussed the PDCO letter
and recommendations.

PRAC Comment

The PRAC considers the lack of long-
term data on disease progression
(including rate of decline of lung
function, diabetes mellitus and distal
intestinal obstruction syndrome) to be an
important knowledge gap that is of
particular cause of concern in children
with cystic fibrosis.

The PRAC therefore agreed on the
need to amend the PASS protocol - for
which a letter of objection (with
recommendation for the submission of
a new protocol) was agreed during the
3-5 October 2012 meeting - to include
the additional objective of obtaining
long-term disease progression data and
specific endpoints.

A revised letter to the MAH was
agreed by the PRAC requesting the
MAH to further amend the PASS
protocol and giving the MAH a one
month extension to the deadline for
submission of the revised PASS
protocol.
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Example 3 - A typical PASS protocol entry from the last year’s PRAC meeting minutes

From Pharmacovigilance Risk Assessment Committee (PRAC): Minutes of the meeting 06-
09/Jan015; Available at:
http://www.ema.europa.eu/docs/en_GB/document_library/Minutes/2015/02/WC500183280.pdf

7.2. Protocols of PASS non-imposed in the marketing authorisation(s)27
7.2.1. Agomelatine - THYMANAX (CAP), VALDOXAN (CAP)
o Evaluation of a PASS protocol
Regulatory details:
PRAC Rapporteur: Ingebjgrg Buajordet (NO)
Administrative details:
Procedure number(s): EMEA/H/C/000916/MEA 023, EMEA/H/C/000915/MEA 023
Procedure scope: Evaluation of a PASS protocol for a study using databases in four European
countries to assess the incidence of hospitalisation for liver injury in current medical practice in
comparison with other antidepressant drugs
MAMH(s): <<<<censored>>>

Background

Agomelatine is a melatonergic agonist (MT1 and MT2 receptors) and 5-HT2C antagonist indicated in
adults for the treatment of major depressive episodes.

As part of the RMP for Valdoxan/Thymanax, centrally authorised products containing agomelatine
the MAH was required to conduct a PASS using databases in four European countries in order to
assess the incidence of hospitalisation for liver injury in current medical practice in comparison with
other antidepressant drugs. The MAH submitted a protocol for such study (PASS for agomelatine
and the risk of hospitalisation for acute liver injury (ALI)) which was assessed by the Rapporteur.

Summary of advice

e The study protocol for the proposed PASS for Valdoxan/Thymanax (agomelatine) could be
acceptable provided an updated protocol and satisfactory responses to a list of questions agreed by
the PRAC is submitted to the EMA within 30 days. In particular, since the expected number of
exposed patients remains low as per the inclusion criteria, suggestions aiming at strengthening the
study were made intended to control the potentially significant impact of exposure/outcome
misclassification.

¢ A 30 days assessment timetable will apply.

Recorded in the PASS database as follows:

PASS database

Inserted text Rationale
column name

This was the 263th
PASS protocol

ID 263 related entry the
PRAC meeting
minutes.

An additional 1D
was necessary to

PASS protocol Agomelatine —- THYMANAX (CAP), add because as seen

identification VALDOXAN (CAP) — PASS in the following
example there was

another PASS
protocol for the

112



same medicinal
product

PRAC Meeting date

06-09/Jan015

Date of the
respective PRAC
meeting minute

Rounds of PRAC
evaluation

This is the first time
a PASS protocol
related to this
medicinal product
was mentioned in
the consecutive
PRAC meeting
minutes

Subject

Evaluation of a PASS protocol

Verbatim text below
the subheader of the
section

Section

7.2. Protocols of PASS non-imposed in
the marketing authorisation(s)

The header of the
PRAC meeting
minutes section
where the PASS
protocol is
described

PRAC Rapporteur

Ingebjgrg Buajordet (NO)

Procedure number

EMEA/H/C/000916/MEA 023,
EMEA/H/C/000915/MEA 023

Scope

Evaluation of a PASS protocol for a study
using databases in four European
countries to assess the incidence of
hospitalisation for liver injury in current
medical practice in comparison with other
antidepressant drugs

MAH

<<<<censored>>>

Background

Agomelatine is a melatonergic agonist (MT1
and MT2 receptors) and 5-HT2C antagonist
indicated in adults for the treatment of major
depressive episodes.

As part of the RMP for
Valdoxan/Thymanax, centrally authorised
products containing agomelatine the MAH
was required to conduct a PASS using
databases in four European countries in order
to assess the incidence of hospitalisation for
liver injury in current medical practice in
comparison with other antidepressant drugs.
The MAH submitted a protocol for such
study (PASS for agomelatine and the risk of
hospitalisation for acute liver injury (ALI))
which was assessed by the Rapporteur.

PRAC Comment

The study protocol for the proposed
PASS for Valdoxan/Thymanax
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(agomelatine) could be acceptable
provided an updated protocol and
satisfactory responses to a list of
questions agreed by the PRAC is
submitted to the EMA within 30 days. In
particular, since the expected number of
exposed patients remains low as per the
inclusion criteria, suggestions aiming at
strengthening the study were made
intended to control the potentially
significant impact of exposure/outcome
misclassification.

e A 30 days assessment timetable
will apply.
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Example 4 — The identification of a different PASS protocol for a medicinal protocol
with another PASS protocol already presented

From Pharmacovigilance Risk Assessment Committee (PRAC): Minutes of the meeting 06-
09/Jan015; Available at:
http://www.ema.europa.eu/docs/en_GB/document_library/Minutes/2015/02/WWC500183280.pdf

7.2. Protocols of PASS non-imposed in the marketing authorisation(s)27
7.2.2. Agomelatine - THYMANAX (CAP), VALDOXAN (CAP)

e Evaluation of a PASS protocol
Regulatory details:
PRAC Rapporteur: Ingebjerg Buajordet (NO)
Administrative details:
Procedure number(s): EMEA/H/C/000916/MEA 024, EMEA/H/C/000915/MEA 024
Procedure scope: Evaluation of a PASS protocol for a non-interventional post-authorisation safety
study/pharmacogenomic study to explore the potential liver injury and potential associated risk
factors, risk of hepatotoxic reactions associated with agomelatine in reasonable timelines.
Pharmacogenomic study: further explore the potential liver injury and potential associated risk
factors, specific investigations are implemented for patients who exhibit abnormal liver enzymes
(ALAT, ASAT or ALP value > 3 x upper limit of normal (ULN) or total bilirubin > 2 ULN) in the
ongoing and planned clinical trials with agomelatine, with close follow-up of abnormalities until
resolution, and determination of key variables in liver function assessment and appropriate etiological
investigations. DNA should be taken allowing for search of the influence of different genetic
polymorphisms
MAMH(s): <<<<censored>>>

Background

Agomelatine is a melatonergic agonist (MT1 and MT2 receptors) and 5-HT2C antagonist indicated in
adults for the treatment of major depressive episodes.

As part of the RMP for Valdoxan/Thymanax, centrally authorised products containing agomelatine,
the MAH was required to conduct a pharmacogenomic study to explore the potential for liver injury
and potential associated risk factors with DNA samples to be taken allowing for investigation of the
influence of different genetic polymorphisms. The MAH submitted a protocol for such study (human
leukocyte antigen (HLA) alleles as genetic risk factors for evaluation of aminotransferases in
patients treated with agomelatine) which was assessed by the Rapporteur.

Summary of advice

o The proposed study protocol for the for Valdoxan/Thymanax (agomelatine) pharmacogenetic study
could be acceptable provided an updated protocol with the changes regarding sampling, sequencing,
handling of missing data, inclusion of serious cases is submitted to the EMA within 30 days.

Recorded in the PASS database as follows:

PASS database Inserted text Rationale

column name
This was the 264th
PASS protocol

ID 264 related entry the
PRAC Meeting
minutes.

PASS protocol Agomelatine - THYMANAX (CAP), An additional 1D was

identiﬁcation VALDOXAN (CAP) - PASS/PhGen necessary to add to
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distinguish from the
previous PASS
protocol entry which
concerned the same
medicinal product.
The different
procedure number
and remaining text
information clear
indicated the PASS
protocol concerned in
this entry is different
from the previous one

PRAC Meeting date

06-09/Jan015

Date of the respective
PRAC Meeting
minute

Rounds of PRAC
evaluation

This was not the first
time a PASS protocol
related to this
medicinal product, as
seen in the example
above. However,
from the distinctive
characteristics of this
PASS protocol is
clear it is the first
entry for this
particular study.

Subject

Evaluation of a PASS protocol

Verbatim text below
the subheader of the
section

Section

7.2. Protocols of PASS non-imposed in
the marketing authorisation(s)

The header of the
PRAC meeting
minutes section
where the PASS
protocol is described

PRAC Rapporteur

Ingebjarg Buajordet (NO)

Procedure number

EMEA/H/C/000916/MEA 024,
EMEA/H/C/000915/MEA 024

Scope

Evaluation of a PASS protocol for a
non-interventional post-authorisation
safety study/pharmacogenomic study to
explore the potential liver injury and
potential associated risk factors, risk of
hepatotoxic reactions associated with
agomelatine in reasonable timelines.
Pharmacogenomic study: further
explore the potential liver injury and
potential associated risk factors, specific
investigations are implemented for
patients who exhibit abnormal liver
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enzymes (ALAT, ASAT or ALP value
> 3 x upper limit of normal (ULN) or
total bilirubin > 2 ULN) in the ongoing
and planned clinical trials with
agomelatine, with close follow-up of
abnormalities until resolution, and
determination of key variables in liver
function assessment and appropriate
etiological investigations. DNA should
be taken allowing for search of the
influence of different genetic
polymorphisms

MAH

<<<<censored>>>

Background

Agomelatine is a melatonergic agonist
(MT1 and MT2 receptors) and 5-HT2C
antagonist indicated in adults for the
treatment of major depressive episodes.

As part of the RMP for
Valdoxan/Thymanax, centrally authorised
products containing agomelatine, the MAH
was required to conduct a
pharmacogenomic study to explore the
potential for liver injury and potential
associated risk factors with DNA samples
to be taken allowing for investigation of
the influence of different genetic
polymorphisms. The MAH submitted a
protocol for such study (human leukocyte
antigen (HLA) alleles as genetic risk
factors for evaluation of aminotransferases
in patients treated with agomelatine) which
was assessed by the Rapporteur.

PRAC Comment

The proposed study protocol for the for
Valdoxan/Thymanax (agomelatine)
pharmacogenetic study could be
acceptable provided an updated protocol
with the changes regarding sampling,
sequencing, handling of missing data,
inclusion of serious cases is submitted
to the EMA within 30 days.
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Example 5 — PASS protocol entries from the annex section of PRAC meeting minutes

From Pharmacovigilance Risk Assessment Committee (PRAC): Minutes of the meeting 02-
05/Sep2013; Available at:
http://www.ema.europa.eu/docs/en_GB/document_library/Minutes/2013/10/WC500152672.pdf

16. ANNEX | Post-authorisation Safety Studies (PASS)

Since all comments received on the assessment of these measures were addressed before the plenary
meeting, the PRAC endorsed the conclusion of the Rapporteurs on the assessment of the relevant
protocol or study report for the medicines listed below.

16.1. Protocols of PASS imposed in the marketing authorisation(s)39

See section 7.

16.2. Protocols of PASS non-imposed in the marketing authorisation(s)4

16.2.9. Glycopyrronium bromide - ENUREV BREEZHALER (CAP), SEEBRI BREEZHALER
(CAP), TOVANOR BREEZHALER (CAP)

* Evaluation of a PASS protocol

Regulatory details:

PRAC Rapporteur: Line Michan (DK)

16.2.4. Bromelain enriched proteolytic enzyme preparation from ananas comosus — NEXOBRID
(CAP)

» Evaluation of a PASS protocol

Regulatory details:

PRAC Rapporteur: Martin Huber (DE)

The entries were recorded in the PASS database as follows:

PASS database
column name

ID 62 Sequential 1D

In the PRAC meeting
minutes from the
meeting held in April
2013, there were two
separate entries in
section 7 (7.1.4 and
7.1.5) clearly
identifying two
different PASS
Glycopyrronium bromide - ENUREV protocols for this
PASS protocol BREEZHALER (CAP), SEEBRI medicinal product (one
identification BREEZHALER (CAP), TOVANOR imposed PASS
BREEZHALER (CAP) - DUS protocol and one Drug

Utilisation Study
included in the RMP).
In the Set 2013 PRAC
meeting minutes both
PASS protocols are
presented
(corresponding to the
second round).
However they are

Inserted text Rationale
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presented in different
sections (one dedicated
to imposed PASS and
other to non-imposed
PASS). From the annex
heading presented here
itis clear it concerns
the non-imposed PASS
so the PASS protocol
mentioned here must
be the one previously
referred as “Drug
Utilisation Study”

PRAC Meeting date

02-05/Sep2013

Date of the respective
PRAC Meeting minute

Rounds of PRAC
evaluation

See explanation above

Subject

Evaluation of a PASS protocol

Verbatim text below
the subheader of the
section

Section

16.2. Protocols of PASS non-imposed
in the marketing authorisation(s)

The header of the
PRAC meeting minutes
section where the
PASS protocol is
described

PRAC Rapporteur

Line Michan (DK)

This information was
only introduced in

Procedure number Not available PRAC meeting minutes
from February 2014

Scope Not available Same as above

MAH Not available Same as above

Background Missing --

PRAC Comment Missing -

PASS database
column name

Inserted text

Rationale

ID

59

Sequential ID

PASS protocol
identification

Bromelain enriched proteolytic
enzyme preparation from ananas
comosus - NEXOBRID (CAP)

PRAC Meeting date

02-05/Sep2013

Date of the respective
PRAC meeting minute

Rounds of PRAC
evaluation

This is the first time a
PASS protocol is
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mentioned for this
medicinal product
Verbatim text below
Subject Evaluation of a PASS protocol the subheader of the
section
The header of the
Secti 16.2. Protocols of PASS non-imposed PRAC meeting
ection in the marketing authorisation(s) minutes section where
g the PASS protocol is
described
PRAC Rapporteur Martin Huber (DE)
This information was
only introduced in
Procedure number Not available PRAC meeting
minutes from
February 2014
Scope Not available Same as above
MAH Not available Same as above
Background Missing --
PRAC Comment Missing -

From February 2014 PRAC meeting minutes contain more information in the Annex section as seen
in the following two examples. From Pharmacovigilance Risk Assessment Committee (PRAC)
Minutes of the meeting 8-11/Jun015;

Available at:
http://www.ema.europa.eu/docs/en_GB/document_library/Minutes/2015/07/WC500190189.pdf

16. ANNEX | Post-authorisation Safety Studies (PASS)

Since all comments received on the assessment of these measures were addressed before the plenary
meeting, the PRAC endorsed the conclusion of the Rapporteurs on the assessment of the relevant
protocol or study report for the medicines listed below.

16.1. Protocols of PASS imposed in the marketing authorisation(s)43

16.1.1. Cholic acid— KOLBAM (CAP) - EMEA/H/C/PSP/0017

Applicant: ASK Pharmaceuticals GmbH

PRAC Rapporteur: Rafe Suvarna

Scope: Evaluation of a PASS protocol for a patient registry to monitor the long term safety and
efficacy in patients treated with cholic acid FGK

16.1.2. Ivabradine — CORLENTOR (CAP), PROCOLORAN (CAP) - EMEA/H/C/PSP/0019.1
Applicant: Les Laboratoires Servier

PRAC Rapporteur: Menno van der Elst

Scope: Evaluation of a revised DUS protocol for a multinational, retrospective, observational study
to assess effectiveness of risk-minimisation measures
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The entries were recorded in the PASS database as follows:

PASS database Inserted text Rationale
column name
ID 330 Sequential 1D

PASS protocol
identification

Cholic acid—- KOLBAM (CAP)

PRAC Meeting date

8-11/Jun015

Date of the respective
PRAC meeting minute

Rounds of PRAC
evaluation

This is the first time a
PASS protocol is
mentioned for this
medicinal product

Subject

Not applicable

The structure of the
minutes does not
contain this information
anymore, instead the
scope, inexistent in the
previous examples, is
now more informative.

Section

16.1. Protocols of PASS imposed in the
marketing authorisation(s)43

The header of the
PRAC meeting minutes
section where the PASS
protocol is described

PRAC Rapporteur

Rafe Suvarna

Procedure number

EMEA/H/C/PSP/0017

Evaluation of a PASS protocol for a patient
registry to monitor the long term safety and

Scope efficacy in patients treated with cholic acid
FGK

MAH ASK Pharmaceuticals GmbH

Background Missing --

PRAC Comment Missing -

Inserted text

Rationale

331

Sequential ID

Ivabradine — CORLENTOR
(CAP), PROCOLORAN (CAP)

PRAC Meeting date

8-11/Jun015

Date of the respective PRAC
meeting minute

Rounds of PRAC
evaluation

In the PRAC meeting
minutes from the meeting
held in May 2015, there was
reference to a PASS
protocol for this medicinal
product, for which the
procedure number was given
(EMEA/H/C/PSP/J/0019).
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Therefore it is clear that this
is a subsequent presentation
of the same PASS protocol
(procedure number
EMEA/H/C/PSP/0019.1)

The structure of the minutes
does not contain this
information anymore,

Subject Not applicable instead the scope, inexistent
in the previous examples, is
now more informative.

. The header of the PRAC
_ 16.1. Protoco_ls of PASS imposed meeting minutes section
Section in the marketing

authorisation(s)43

where the PASS protocol is
described

PRAC Rapporteur

Menno van der Elst

Procedure number

EMEA/H/C/PSP/0019.1

Evaluation of a revised DUS
protocol for a multinational,

Scope retrospective, observational study
to assess effectiveness of risk-
minimisation measures

MAH <<<censored>>>

Background Missing -

PRAC Comment Missing --

122




Example 6 — The identification of a different PASS protocol within the same PASS
protocol entry in the PRAC meeting minutes

From Pharmacovigilance Risk Assessment Committee (PRAC): Minutes of the meeting 4-7 March
2013; Available at:

http://www.ema.europa.eu/docs/en_GB/document_library/Minutes/2013/04/WC500142504.pdf

7. Post-authorisation Safety Studies (PASS)

7.1. Protocols of post-authorisation safety studies

7.1.4. Tenofovir disoproxil fumarate — VIREAD (CAP)

* PRAC consultation on a PASS protocol included in the Pharmacovigilance plan of the RMP in
accordance with Article 107m of Directive 2001/83/EC

Regulatory details:

PRAC Rapporteur: Isabelle Robine (FR)

The PRAC endorsed without further plenary discussion the conclusions of the Rapporteur on the
assessment protocol synopses for a PASS of HIV-1 and HBV infected paediatric patients included in
the version 14 of the RMP since all comments were addressed in the consultation phase.

Recorded in the PASS database as two different rows as follows:

PASS database

Inserted text Rationale
column name

This was the 15th
PASS protocol related
entry the PRAC
meeting minutes.

ID 15

From the text available
it is clear that this
PASS protocol entry
refers to two different
studies (please see
segments highlighted
in bold below).
Therefore this entry
was spilt in two, one
for each PASS
protocol.

PASS protocol Tenofovir disoproxil fumarate -
identification VIREAD (CAP) - HIV

Date of the respective

PRAC Meeting date 04-07/Mar2013 PRAC meeting minute

This was not the first
time a PASS protocol
related to this
medicinal product, as
seen in the example

1 above. However, from
the distinctive
characteristics of this
PASS protocol is clear
it is the first entry for
this particular study.

Rounds of PRAC
evaluation
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PRAC consultation on a PASS
protocol included in the

Verbatim text below

Subject Pharmacovigilance plan of the RMP in the subheader of the
accordance with Article 107m of section
Directive 2001/83/EC
The header of the
. 7.1. Post-authorisation safety studies PRAC meeting
Section minutes section where

protocols

the PASS protocol is
described

PRAC Rapporteur

Isabelle Robine (FR)

This information was
only introduced in

Procedure number Not available PRAC meeting
minutes from February
2014

Scope Not available Same as above

MAH Not available Same as above

Background Missing --

PRAC Comment

The PRAC endorsed without further
plenary discussion the conclusions of
the Rapporteur on the assessment
protocol synopses for a PASS of HIV-
1 and HBV infected paediatric
patients included in the version 14 of
the RMP since all comments were
addressed in the consultation phase.

PASS database

Inserted text Rationale
column name
This was the 16th
ID 16 PASS protocol related

entry the PRAC
meeting minutes.

PASS protocol
identification

Tenofovir disoproxil fumarate -
VIREAD (CAP) — Hep B

From the text available
it is clear that this
PASS protocol entry
refers to two different
studies (please see
segments highlighted
in bold below).
Therefore this entry
was spilt in two, one
for each PASS
protocol.

PRAC committee
month

04-07/Mar2013

Date of the respective
PRAC meeting minute
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This was not the first
time a PASS protocol
related to this
medicinal product, as
seen in the example

protocols

Rounds of PRAC
. 1 above. However, from
evaluation S
the distinctive
characteristics of this
PASS protocol is clear
it is the first entry for
this particular study.
PRAC consultation on a PASS
protocol included in the Verbatim text below
Subject Pharmacovigilance plan of the RMP in the subheader of the
accordance with Article 107m of section
Directive 2001/83/EC
The header of the
. 7.1. Post-authorisation safety studies PRAC meeting
Section minutes section where

the PASS protocol is
described

PRAC Rapporteur

Isabelle Robine (FR)

This information was
only introduced in

Procedure number Not available PRAC meeting
minutes from February
2014

Scope Not available Same as above

MAH Not available Same as above

Background Missing --

PRAC Comment

The PRAC endorsed without further
plenary discussion the conclusions of
the Rapporteur on the assessment
protocol synopses for a PASS of HIV-
1 and HBV infected paediatric
patients included in the version 14 of
the RMP since all comments were
addressed in the consultation phase.

On the subsequent PRAC meeting minutes, the abovementioned PASS protocols were presented
separately which corroborated the need to consider PASS protocols entities separately even if they
are grouped together in a certain minutes’ entry.

Differently from the example above, it was also possible, for some PASS protocol entries, that only
in a subsequent PRAC meeting minute if became apparent how many PASS protocols existed since
the beginning for a certain medicinal product. In those cases the PASS database entry related with
the “first round” of assessment for that medicinal product was split to capture all different PASS

protocols.

125




(WO¥Y-a)) reusrew Arejuawalddns 21U04199]9 Se papIAcid SI aseqelep ay L
9T

".E., paubisse aJe aAISN|oul GTOZ
AIng 01 10z 3snBny woly pjay sbunssin
wioJj asoy) pue ,,z., paubisse ate 102

AIne 01 £T0Z 1snBny wody play sbunsaiy BunssiN DvHd
woJ} asoyy ‘,,T.. paubisse aJe aAISn|oul €71 [eulpiO | 8yl Jo JeaA ayi :(Xurew syl ul g uwnjoo) Jea A o)
€102 AInr 01 2102 AINr Woly pjay sbunssiy .81ep BUNBsIN DWHd., Woiy paaLsg

WOJJ SSINUIIA Ul PaIJIIUSPI SJUBUSSASSe
1090104d SSVd “(X1J1eW ay) ul g uwnjod)
.81ep BunssN Dvdd. Wolj paausq

sJainuspl|
painuapl 210U
(zT0Z NON 62-92 '6°8) SenulN RUILO SI Juawissasse [090104d SSd ayr | a1ep bunssin _
BuneaA ay1 ul papiodal se ayep ayl VN |EUILION Y21YyM Ul SanuljA ay1 01 uspuodsaliod oVvHd d

BunesiN Owdd 8yl Jo ayep ay L

‘porsad Apnis ayl J8A0 32U0 eyl
9J0W Passasse Uaa( aAey pjnod jodo10.d

#3pI0 [221B0]OUOID auo se |020304d anbiun e Aynuapi
u1 seinul Bunasin Ovdd 8y wouy Anus VN [eUIpIO 10903010 SSV/d 8nbl nuap! al v

10U S0P } Jey) ION "SAINUIIA| Y}
SSVd es 0 paUbISSe st Jaquinu ay 1 Ul PaIIIuUapPI JUsWISSasse [090104d SSvd

MaU yoea 0] paubisse Jaquinu anbiun

uoned
adAy 8 aweN 1J13UspI

so|nJa Buipo) | Auobare)d GeLIEA uonIulep ajqelIeA SIGRLIEA Wiy L ULN|od
X111

G Xauuy



LcT

(WO¥Y-a)) reusrew Arejuawalddns 21U04199]9 Se papIAcid SI aseqelep ay L

XLITew ay1 Ul pue sainui

aanpadoud
a3 U1 uoiredlyuspl [020304d SSYd SSvd ay1 ul paipnis 0 8dA1
8y} Jo ued s1 ainpadosd uonesuioyIine syl | dvN /dvD | leulwopn 10npo.d [euldipaw ayj JO 8INpPadoid co;uwm:o n 4
se (X111ew ayl ul 3 uwnjod) ,,uo1ealynuapl uonesuoyiny bunaxel Jo adAl ayl BUno LM v
1020104d SSVd., WOJS paALIaQ HIEN
a1sualoeIeyd bunenualayip
® 10 Jesawnu e Aqg Jayuis paysinbunsip
aJe Aayl 1onpoud awes ayl 10} s|qe|leAe .
. uoISSIWQNS JO
S1 109010.d 8UO UeY) BI0W UBYM ‘UonIppe uonedluapl
. spunoJ uaJay4Ip 8y InoyBno.y) 1020304d
uj "seInuIN Bunssin OwHd 8y ut pasn vN buns _ |0%0104d 3
SSVd Yoes Jo Jalnuapl ays s3] "|ooolold
a1nonJ1s awes ay} si yaiym (ainpadoud onbIUN 10 UOIEILLILS SSvd
Aloje|nbai Jo adA1) sweu pueiq — aourlsgns SSvd anb! JO UohEaLIRUSPI
AAI1O® JO aWeN :Slusawsa|a Buimol|oy ayl
Aq pasodwiod ag pjnoys uoiedlyinuapl ay L
"TT yuow se £T10¢ Jaquiaidas pue
0T Yluow Se sJunod €10z AInr alogalay L
"Jiuow Jeyp pjay ate sbunssiN OvHd ou sJalnuap|
Se PaJapIsu0d Jou S 1snbny "A[aA1IN23su09 BunssiN DvHd 9yl [edauas)
paJaquinu ale syluow Buimoloy | zE 01T [eulpiO JO yauow ay} :(Xurew ayl ul g uwnjoa) YIUON a
8yl "(T= yruow) ZTOZ 19q0300 Ul p|ay .81ep BunssiN DwHd. wolj paausq
BunasiN DvHd ayr papuodsaliod sainuiiN
1S414 8y "(X11ew ay) ul g uwn|oo)
.a1ep BunssN Dvyd, Wolj paausg
uoied
adAy 8 aweN 1J13UspI
sa|nJa Buipo) | Auobare)d GeLIEA uonIulep ajqelIeA SIGRLIEA Wiy L ULN|od

XIIIRIN




8¢l

(WO¥Y-a)) reusrew Arejuawalddns 21U04199]9 Se papIAcid SI aseqelep ay L

(uonewuoyul
SIY) UIRIUOI 10U PIpP SaINUIA SnolAaid) Jaye

(FTOZ Areniga4 aduls ajge|leAr)

Jsgquinu

VN Buins JUBLWISSasSe [090101d SSd 8yl 0} M
pue $T0Z Arenigaq patep sainuly Bunssin 94npadoud
AV7ld 943 WOL) PAISRIXD LIEIOA paInguIe Jaquinu ainpadold S,\INT 8yl
sainuIy bunesn BuL SaINUIA 8yl Ul papJ0dai se Jnayoddey | anslaoddey
OVid 3U) WOl PAIeNXd Wieqiap | TN HiS OVid 3U 40 Aunoo pue swreu ayL | Owvdd C
(£T0Z 19quiardas aouls s|qe|leAe) SaINUIN
- wwo:c___h\w_ MM_H%F__\M M<Mm:¢uw_c%¢ VN Bulns pajuasald SI Juswssasse |090104d SSVd U029 3yl wouy I
Healiuapt 1opesy p g 1933 AU Yd1YM Ul S8INUIA 3Y) JO UOIIas ay L 1duiosueny
papnjoul [enixs L
(j020101d SSWd pasodwi ue JO uonenjens STOZ [UdY [1Un s3I Bunssiy
A Ovdd 8y} Inoybnolyy uoissiwigns
B8) Anus Juswissasse [090104d SSVd
. VN bulns |02030.4d SSVd Yes JO UoIed U] 109[gns H
yoea Mojaq uiod 19||ng :sainuly Bunssin
U WOLL DA19RIIXS WIRCLS ay) Jeye pajuasaid (Bunssw syl ul 91dol
OVdd aui Lo} paroes HEQIOA Jenaiyed Jeyl JO UOISN|OUI BY) 0} UOSEal
ay1 BuIsLRWIWINS) 32UIUSS [eNIXAU0D
‘poriad Apnis ay1 Burinp 020104d SSWd
ey} JO JUBWISSASSe Jo spunol Jusnbasqgns
. PaJ3PISU0I aJe Buldaw aA1IINIaSUOI 8yl
sJaquinu Jenuanbas jusnbasgns
ul 1020104d SSWd awes ay) JO SpJoday
paubisse ale sanui BunesN Ovdd | Jequinu .
pouad Apnis ayl Burinp jo020104d uonenjeas
juanbasgns ul |090104d SS\d awes ay1 Jo | Jabaul o oUID PUI 10 1UBLUSSASSE 10 DUNOJ SJalyiuap|
sp402aJ Juanbasqgns *,,T= punoy,, paubisse [ AIIN23SUOD [BUIp1O0 SSvd 1eUl o jop ovdd ZENEL) 9
1541} 3Y1 3Q 0] PaJapISU0I SI SANUIA 8yl | 4O Spunoy
SI sanuI BunesaN D Hd 9A1IINJasU0D \4 5 6
Ayl ul painuapl |090104d SSVd Mau Alang 40 M3IARI TEIINOJOUOILD 8L bULIN SR
e 1511} 843 JoJ paiynuapl [090304d SSYd Aue
‘810ja18y_ "]090104d SSWd UILLIAD © 10}
Jaguuinu JUSWISSasSe ayl JO uoIealjuap|
uones
adAy 8 aweN 1J13UspI
sa|nJa Buipo) | Auobare)d GeLIEA uonIulep ajqelIeA SIGRLIEA Wiy L ULN|od

XIIIRIN




6¢1

(WO¥Y-a)) reusrew Arejuawalddns 21U04199]9 Se papIAcid SI aseqelep ay L

‘PIdY siyl
ul pastiewwins /o1 pa1dod sem 11 ‘(swvdd3

SSWd aY1 JO UOIINPUOI 3Y) 40}
punoifxoeq pue [euoliel ay) purisispun

aY1 Ajurew) $824n0S J3YI0 UI puNoy Sem VN Buins 0] JUBA3|3J 1Xa] JO (YWd3 Ajutew) | punoabxoeg N
uonew.Ioul Inq ‘ajgejreAe Jou usypn ‘Anus $824N0S 18Y10 40 sanulA Bunssiy
JuUBWISSasse |020104d SSWd © 10j a|qe|leAe JWVHd ayl woJy uonduiosuely [enxa |
SeM Uoljewlogul ,,punoibyoeq,, JaAsuaym
SAINUIA 3Y} WwoJy paldod 1xa) Wiegua SAINUIA
SUETEN 3yl wouy
asay) ul papnjoul Buiaq palels uolew.loyul ( ) 1duiosueny
8] Se SaINUIAl 8y} W04y PaloelIXa (¥TOZ Areniga- aouls sjgejeAe) SSvd LM__MO_\”_._ [enixe |
SeM WIeqUan ay} ‘spremisyy “(swreu VN Bulns ay] u1 paipnis 19npoud euldipaw ay) LonesLIoUINY N
pue.q 1o} YyoJeas) alsgam N3 syl woly JO JBp|OH uonesuoyny BunsxJe syl m.c:mv:m_\/_
PaAaLIIa] SeM UoITewlosul ay) ‘Bunesin :
70z Areniga- ay) Jo SaInullA 8y} 810499
(uonewJojul (yTOoZ Areniga4 a2uls a|ge|leAr)
SIY} UIeIUOD 10U PIpP S8InUIA Snolnsid) Jaye WN Buing ubisep pue wie ‘punoibxoeq Apns ad0os 1
pue 10z Aseniga4 palep sainuin Bunssin UO UOITeWLIOUI J81q UIBIUOD PIN0I YdIym
DV¥d 8yl WOol) pajoeiIxe WIeqIsA ‘ad0oas 8y} noge uonduoasap Jaug v
uoied
adAy 8 aweN 1J13UspI
sa|nJa Buipo) | Auobare)d GeLIEA uonIulep ajqelIeA SIGRLIEA Wiy L ULN|od

XIIIRIN




(WO¥Y-a)) reusrew Arejuawalddns 21U04199]9 Se papIAcid SI aseqelep ay L
0€T

panoidde
paJlapisuod sem [02010.d ay1 rey (XLyew . JuBWISsasse 103010.d B} 3w o091N0 SIUBLLIIOD d
pasiopu3 | JeulwoN | Jo awo21no ays :(X11ew ay) ul O uwnjoo) JVHd
AU Ut O UWN|0D) ,UBWIWOD DV d., JUBWIWOD DV ¥ d., W04y paALIag ovdd Jo adA |
W04 UOIIBWIIOLUI JB3]I SeM 3Jay] UsUAA " " :
"BUISSIW PaJaPISUOI SBM JUBLIWIOD
JWvHd a1 ‘pauiodal 10U SI UOISN|OUOD
Inauoddey DWwHd 8yl pue , nayuoddey (01qe| IeAE

31 JO UOISN|2UOD aY) PasIopUd JVHd
ay) ‘buneaw Areus|d sy aloyaq passaippe VN Buins
aJaM 020104d Apnis ay1 JO JUBLLUSSASSE

AU} UO PaAIaJal SJUBWILIOD ||B 8duls,,

SeM SaINuIAl 3Y) WOJy uoiewojul Ajuo ays
JaABUBYAN “d]ge|IeAR JaAsuayM (SeInuliN
1UJa1p 3y InoyBinoayy patieA (play

8y} JO aweu ayy) ,,Jo20104d 8yl Jo |esnjey
10 1UBWIasIopuT / 9JIApR JO Alewwing
/SIUBLULLIOD DV Hd., SUOII08S SaINUIA|
BunssiN O d ay1 Wwolj paidod wireqisp

uonew.Ioul SIY1 YIIM S31IIU3 SJUBLLISSaSSe JUBWIWO09
|020304d SSV/d 8y} J0}) saInUIAl Bunss| ovdd
Ovdd 8y} wolj pardod wiegqisp

uoned
adAy 8 aweN 1J13UspI
sa|nJa Buipo) | Auobare)d GeLIEA uonIulep ajqelIeA SIGRLIEA Wiy L ULN|od

XIIIRIN




(WO¥Y-a)) reusrew Arejuawalddns 21U04199]9 Se papIAcid SI aseqelep ay L
TE€T

SSVd 10l 1wagns 031 suoliepuswwo9sl 1o
Inauoddey pue ajgelswil ainpadsold ayl Jo
UOIRDIUNWILIOD 8y} Se YoNs SUOIRIBPISUOD
[euonesiueflo pue uolew.oul 10 aWwo091N0 4
OAIeAISIUILLIPE JO 8Sed 8yl SI Siy | ovdd
‘uolyewogul Buissiw Juoisinal Juonaalqo

ue Jayliau st ey (Xurew syl ul O uwnjod)
LJUBLIWOD DV Hd., Ul 18 Jayio Auy

*SUOISIASJ JBYLINY papasu
[020304d SSWd 8U} Jey} Salealpul Jes|d 1xa) SjUBWILLIOD
ay1 Inq A10681e9 snoinaid ay) 10} paqliosap UOISIAGY IVHd
Se $$820.d [esnyal JUBWBSIOPUS [eW.Oo) e = J0 adA L
15966Ns 10U Saop (X111ew syl ul O uwnjol)
JUBWUWOD DV Hd., WOl 1x8) syl Usym

.SoA1198lqo Apnis ayi 14Ny 10U saop Apnis
ay1 Jo ubisap ayi,, 10 ,,30npoud Jeuldipaw
® JO asn a3 sajowold Apnis ays JO
19NpU09 3y, aJe uo13alqo 1oy suoseal ay)
9110S8p 0 1X8) pJepue)s ayl ‘uone|siba)
ay1 01 Bu1p1022Y *(S]0o0104d pasoduwi

01 8|qeal|dde) uz0T 821UV D3/£8/T00C
d1a papuawe Buimo||o} OvHd aui Aq
panIwWe S1 uo1198lgoAUBWBSIOPUS JO JBNI9)
[ew.0} B 31aym $$9204d JUBUSSASSE DVHd
[ew.oy e s1sabbns (X1Jew ayl ul O uwnjod)
LUBWIWOD DV Hd,, WO} uolewloyul ayl

uonaslgo

uoned
adAy 8 aweN 1J13UspI
sa|nJa Buipo) | Auobare)d GeLIEA uonIulep ajqelIeA SIGRLIEA Wiy L ULN|od

XIIIRIN




(WO¥Y-a)) reusrew Arejuawalddns 21U04199]9 Se papIAcid SI aseqelep ay L
CeT

"uoIleWIOoLUI OU YIM (X1J1ew sy} ul
O uwnjo3) ,JUsWWO0) DVHd., :dwodno | Buissin
ay) buipJebal sjqe|ieAe uolew.iojul oN

*.SnolIAaid se awes - ¥N.,
3P0 SIY) Y1 paubisse SI moJ Jaylo ayl
pue 1X3] JUBWIWO0 D Hd a8yl Sey XLijew

31 Ul SMOJ 3y auo Ajuo ‘uonearjdnp
PIOAR pPUR JUSWIWOD D ¥ d dwes ay}
Teadas Aj[e1d1114e 01 10U J3PJO Ul JaASMOH | snoinaid se
"S9|NJ paysl|ge1sa ay) Jad (sjuswissasse | awes - N
1090104d SSWd) SMOJ JudlayIp

OM] se |ds aJe yarym ‘sainuijp ayl Jo
21d0) awres ay1 Japun paplodal aJe 1onpoid
[eUIDIPaW UIRMAI © 10J $]020104d SSVd
1UBJ3LJIP YDIYM Ul S3SeI 3] 10} pPasn

uoned
adAy 8 aweN 1J13UspI
sa|nJa Buipo) | Auobare)d GeLIEA uonIulep ajqelIeA SIGRLIEA Wiy L ULN|od

XIIIRIN




€et

(WO¥Y-a)) reusrew Arejuawalddns 21U04199]9 Se papIAcid SI aseqelep ay L

(.paustiqelss ajqelow,, /.SSVd

wiol, *68) Juswwod syl Jo ainyeu ayl
a1y juasald AjJaLiq ‘,18Y10.,, Se palLIsse|d
sem (4 uwnjod) ,,8Wo2N0 JVHd..

UOIYM J0J SJUBLLIWOD D Hd dsoy) 4o
‘BuissIAl /(SSWd 8y Jo snyess uoiebijgo
a1 ul abueyd pue uonaal0id e1ep ‘suoildes
A1aJes 10 punoibxoeq pue jeuolel uo
SJUSWILLIOD PapN|aul) Jay1O /SUOIRIBPISUOD
A]1q1Sea /Sauljawi) pue Sauolsa|iAl
/SISAJeur ereq /azIs ApniS / sa|qeLien
Apms /uswsBeuew pue uo123||09

ele@ Juonejndod pue 321n0s ereq

JuBisap Apmis /siulodpua pue saAnaalqo
Apnis :pasiidwod asoy ] “saliobared
UJa2u09 JO SeaJe 940w JO dUO YIIM Papod
913M (d pue O SuwNnjo9 Uo uoleLwoul

01 BuIpl0d2R) $BWOIINO ,,UOISINSY,, 1O
.u0123[qo,, YHm parejal slusliiod Dvyd
3yl ‘pamojje A10631ed auo uey) aioN

VN

burns

"UJ32U09 JO eaJe |090104d SSVd ay1 Inoge
uonew.ojul sepinoid play iyl Je8yio,,

/ . UOISIAY,, / ,.uonaalgQ., se (O uwnjoa)
LJUBWIWOD DV Hd,, YHM asou 1o

(pasiiobares
s|re1sp)
SJUBILLIOD
avdd

Sluswwiod

ovdd
Jo adA 1L

sa|nJ Buipo)D

A1obare)

adAy 8
Igel e/

uoIIuLap 3|geLIEBA

aweN
algeLI_A

awiay L

uone
J13USPI
uwnjoo
XLITeA




vET

(WO¥Y-a)) reusrew Arejuawalddns 21U04199]9 Se papIAcid SI aseqelep ay L

"SaINuIW
"uoIssILIgnsal [02010.4d 10} auljpeap ay1 01 Buipioade j0203104d pasinal 81018 Solal8W
9} JO aAIedIpUI UoITew.Ioul Bulpiebal BuLl ®© JO UoISSIWgnS 10J aul|peap palinbai co__gmm_E ns JUBWISSasse

LJUBWILLIOD DV Hd., SUOI198S SaINUIA VN s 31 1N0ge UOIBWIOLUI SUIRIUOD PJal) SIY) %8 g |02030.4d d
BunssiN DWvHd a9yl wouy pa1dod wireglan LUoISINGY,, / .,uonaalgo,, se (O uwn|o2) N SSvd
LJUSWWOD DV Hd., YyUm asoy} Jo4

uones

adAy 8 aweN 1J13UspI

sa|nJa Buipo) | Auobare)d GeLIEA uonIulep ajqelIeA SIGRLIEA Wiy ULN|od

XIIIRIN




GET

(WO¥Y-a)) reusrew Arejuawalddns 21U04199]9 Se papIAcid SI aseqelep ay L

*(senuiw
"uolssiwgnsal j020304d pasinbal mau ay 01 Buipioaae) uoisiaA |020304d mau S
© J0 DWHd 9yl JO 1UBLISSaSSe 10) auljpesp © JO uoIssIwgns ay1 Bulmol|o) DvHd ayl a|qeIewn JUBLLISSasSE
8y} JO aANRIIpUI UoIeWwIoUI Bulpaebal VN Buins AQ pamoj|o) 8g 01 uUIaWI} JUBLUSSASSE |  JUBLUSSASSE 0203014 S
LJUBWILLIOD DV Hd., SUOI198S SaINUIA| a1 In0ge UOIBWIOLUI SUIRIUOD P|aly SIY} XN _
BunssiN DWvHd a9yl wouy pa1dod wireglan LUoISINGY,, / ,,uonaalgo,, se (O uwn|o2) Ssvd
LJUSWWOD DV Hd., Yim asoy} JoH
uones
adAy 8 aweN 1J13UspI
sa|nJa Buipo) | Auobare)d GeLIEA uonIulep ajqelIeA SIGRLIEA Wiy L ULN|od

XIIIRIN




(WO¥Y-a)) reusrew Arejuawalddns 21U04199]9 Se papIAcid SI aseqelep ay L
9eT

‘(,,paulwalap 10U, Sem j020104d

SSVd UIRLIa B JO MaIASI JO SpuUnol Jo
laquinu ay) Buluesw) piaty Sy} Ul patsjus
seM ,.dN.. (01 Bulilayas sem sainul ayl
ul A1jua Juawissasse 1090104d SSd UleLId
© 9UO0 Y21YM 0] Jea]d 10U Sem 11 pue SSYd
aUO0 Uey) aiow pey Jonpoud eurdipaw
urenad e i "6a) Jea|d 10U a19M SpUNo.
JUBWISSAsSe [090104d SSWd dY) JaAsuaypn
'S3INUI| 9AIINJ3SUOI 3Y) WOJS UoIeWIoLUI
ay1 yum Buipioooe ‘porsad Apnis

ay1 Burinp passasse sem |020104d SSVd
Tey) sawin Jo Jaquunu ayl aq 0] paiapisuod
sem siyl "(S uwnjod ‘, uolenjens

OV Hd JO Spunoy,, ui) paplodal spunol

JO Jagquwinu Jaybiy aya s1 11 ‘jo20104d SSVd
anblun yoes 104°(9 uwnjod) ,,uonenjeAs
DV Hd 10 Spunoy,, wouj paAllaQ

(GT0Z AInC 03 2T0Z AINC WOl saInuIN
BunasiN D Hd ay1 Ul paplodal sem
+aN.. 1020304d SSVWd UIelad e Sswli) JO Jaquinu
‘Jaquinu [euipiO | ayr -a'1) pouad Apnis sy Burnp j0d0104d
SELEIN! SSVd UIeLIBD B 10 JUBLISSaSSe JO Spunol
JO Jaquinu 8y ‘(S uwnjod) ,,uoirenjeAs
JVYd 40 Spunoy,, Wolj paausg

polaad
Apnis ay1 4810 soLBW

JUsWISSasse JUsWSSasse
SSvd |00010.4d

JO spuno. SSvd
JO JagquinN

uoned
adAy 8 aweN 1J13UspI
sa|nJa Buipo) | Auobare)d GeLIEA uonIulep ajqelIeA SIGRLIEA Wiy L ULN|od

XIIIRIN




LET

(WO¥Y-a)) reusrew Arejuawalddns 21U04199]9 Se papIAcid SI aseqelep ay L

(sainuiA
J1a1e| Ul papJ4odal sem [02010.4d Jeyl
JO JUBWISSASSe Jeuollppe ou pue panoidde (sT02
JUSLLISSaSSe
|020304d 8y} PaIBPISU0d D Hd dy} ey} AIng) quiod %00] e1ep ay) Je pasijeul)
uolrewoul Yyum [O uwnjos] syjuswiwiod P3s010 |EUILION PaJapISu0a Si |090104d SSVd UL %m<n_ N
OVHd., '0°8) papn|ouod Sem JuaLISSasse © 10} $$820.d JUBWISSasSe ay) J1 syoel | jobuppell
|02030.d SSVd 8y Feyl saInuIN
AU} Ul uolyewojul 1911dxs SI 818y L
‘3|geanjdde 10N SI uoleinp
J0 uoneindwod ay se pasn si ,,\N., uayl sola8W
(aN 10 T=uwnjo9 ‘,,pouad Apnis a8y} J8A0 JUBWISSasse
1UBWISSASSe SSVd JO SpunoJ Jo Jaquinp,, |020304d
'9'1) Jea|d 10U SI SpUNOJ JO Jaquinu ay) (sT0C oLiad SSvd
10 92u0 AJuo SsaInul ay1 ybnoay) papiodal WN AInr) 1u1od »20] erep ayl jnun 1sae| 8y} zw n1s a1
Sem |090104d SSWd ulewnsd e §| *(jodoloud aquInu [UIDIO puUe JUBWISSaSSE [090104d SSVd Ulelad JON0 SS390.4d n
SSWVd UIe1ad © 10J Jaquinu punod 1saybiy 1o ® JO punoJ 1s11} ay1 a2uIs pasdejs syjuow JUBLLISSaSSE
ay) pue ,,T=punol,, usamiag ‘a'1) pouad JO Jaqwinu 3y (9 uwnjod) ,uonenjeAs
Apnis ay1 Bunnp uawssasse j020104d OV Hd JO Spunoy,, woij paAliaq jo toneing
1S81e| 8y} pue 18114 8y} dduls pasde|a
syuow Jo Jagwinu aya si 11 ‘joa010.d
SSVd yoes 104 ‘(9 uwnjod) ,uonenjeAs
DV Hd 10 Spunoy,, wouj paAllaQ
uones
adAy 8 aweN 1J13UspI
sa|nJa Buipo) | Auobare)d GeLIEA uonIulep ajqelIeA SIGRLIEA Wiy L ULN|od

XIIIRIN




8¢ET

(WO¥Y-a)) reusrew Arejuawalddns 21U04199]9 Se papIAcid SI aseqelep ay L

"LJUOLU Ty Ul 198W 10U S30p

JVWdd 8y} 32uls 1snBny 1oj saInul ou
aJe 9Jay) 1ey) Japulwal v ;810N "(papnjoul
STOZ Afeniged pue 10z Jaquialdes

aoue.leadde
Usamiaq pIay sbunasin ayl Jo saInuI
3U1 Ul PapJ02aJ Sem UoISSIwgns |090}0.d 1€l M_oc_m
SSVd 15| *9'1) 1u10d 00] erep ayp pue | POl
SAINUIIA 3Y) Ul p1023l Juawissasse |02010.4d stpuou
SSvd 1se1e ey aouts pasdefo syuow g | 2R
01 9 UsaM1aq pue (8AISnjaUOdUI SI [020304d c>>o$_cm
SSVd UIBLIBD B JO JUBLUSSASSE 1Se| 8y} WoJ)
1X81 8] "9°1) PAPN]IUOI SBM JUBLLISSISSE A q (5T0C JUsWISSasse SoLnaW
10901010 SSV/d 3L 10U 40 JAIAUM [RUILION Inc) utod 30| S%%E Je pasijeul} SSvd EoEmmmmmm A
Buipsebal uoirew.ogul 1191jdxa ou SI 818y L cm:mc_mcowm_ 10903010 SSVd UIEHII Jo Bunoea] 103030
(o123 1o Bunaaul © 10} $$920.4d JUBWISSASSe Ay} JI SOl | SSVd
102 AINC 8y} JO SaINUIA 8y} Ul papJodal
sem _880& .mm<n_ JBU} JOJ JUBLUSSBSSE | o
|090304d 3SB] “3°1) JUI0d 320] BIEp By} pue
SAINUIIA 3Y) Ul p1023l Juawissasse |02010.4d Hmw_mwwc%
SSVd 1s81e| 1ey aouls pasde|s syuow Ew A1 c_m_t
ZT ueyl aiow pue (aAIsnjouoaul si j0d0jo.d 2100 G
SSVd UIBLIAD B JO JUBLUSSASSE 1Se| 8y} WoJ)
o uMoUMUN
1X81 8] "9°1) PAPN]IUOI SeM JUBLLISSISSe
1020304d SSV/d Y} J0U JO JBYIdYM
BuipJebal uonewsojul 121jdxa ou SI 818y L
uoied
adAy 8 aweN 1J13UspI
sa|nJa Buipo) | Auobare)d GeLIEA uonIulep ajqelIeA SIGRLIEA Wiy L ULN|od

XIIIRIN




6ET

(WO¥Y-a)) reusrew Arejuawalddns 21U04199]9 Se papIAcid SI aseqelep ay L

(se24nos

©lep SS0IJB 82UBPIAS BUIIDIJUO SI BIBY}
‘6°9) so110631e0 JBY10 8] JO U0 J0J BpIdap
0} 92UapIA8 YBNnoua 10U SI 818Y} UBYAA

Jea|dun

2102 AInr eyl Jae|

a1ep 102010.4d & 8ARY SSWd ey 01 Bulliajal
A11es)o Ja1s1bay SYd NT 10 Yvd3

10 2102 AInr Jaye s11onpoud jeuldipsw

ay1 Jo a1ep uonesuoyine Bunayew

ay1 :zToz AInc Jaye sem Apnis 1ey)

10J 1usWISSasse |020104d SSWd 1S41) 3yl 1eyl
90UBPIAS YbBnoua Sem alay] Usym palds|as

ON

210z AInr ueyy Jaijies

alep |090310.4d © aAeY SSWd 18yl 01 Buluiayal
Ares|o 1218168y SYd N3 10 Yvd3

3y} 40 ‘U1 sayedlpul AjJes|d seInulA a8yl
W04 1X3] :Z2T0Z AInC alogaq sem Apnis 1eyl
10J JuswIssasse |020104d SSd 18414 aY) Teyl
aoUaPIAS YBnous Sem alay] Usaym pajos|es

SOA

[eUILUON

Hwal OvHd
3y} 210JaQ 240JaJ43y)1 pue uole|siba|
aoue|IBIn0JRWIRYH MBU BY] 81043(

AW} 1s414 8Y) J0J panwgns Ajsity a1am

A8y 1eY] 80UBPIASG BLIOS SeM 88U} YIIym

10} $]090304d SSWd 8soy Aynuspl o

¢10¢
AInc a10)9q
awin 1saly 8Ly
10} paniwqgns
|02010.4d
SSvd

"(papnfoul §T0Z ANt pue GTOZ YoleiN
usamiag play sbunsa sy Jo seInuIN

aU1 Ul Uaas Sem uolissilgns j02030.4d
SSWVd ise| 'a°1) Jutod %20] eyep ay} pue
SAINUIIA 3Y) Ul p1023l Juawissasse |02010.4d
SSVd 1s81e| 1eyl aouls pasde|s syuow

9 uey} ss9| pue (aAIsnjouoaul si j02030.d
SSVd UIBLIAD B JO JUBLUSSASSE 1Se| 8y} WoJ)
1X81 8] "9°1) PAPN]IUOI SeM JUBLLISSISSe
1020304d SSV/d Y} J0U JO JBYIdYM
BuipJebal uonewsojul 121jdxa ou SI 818y L

aoueJeadde
1Se| 92UIS
pasde|o
syuow
XIS Ueyl
$S9] Inq

umoudun

[eUILON

(sT02

AInc) utod 20| e1ep sy Je pasijeul)
PaJapIsSuod Si |020101d SSWd UleLnsd
© 10J $S820.d Jusawissasse ayl JI Syoel |

JUSWISSasse

SSvd
Jo Bunoea]

ST
JUSLLISSaSSe
|020104d

SSvd

sa|nJ Buipo)D

A1obare)

adAy 8
Igel e/

uoIIuLap 3|geLIEBA

aweN
algeLI_A

awiay L

uone
J13USPI
uwnjoo
XLITeA




or1

(WO¥Y-a)) reusrew Arejuawalddns 21U04199]9 Se papIAcid SI aseqelep ay L

.eaJe onnadelsy,,

9)ISgaM WINT au)

ealy

/ Q€l . S|Ie18p uonesuoyiny,, / suldipsw VN Bulns | o1 Buiplodoe SSd 8yl Ul paipnis Jonpoud annadeJay | v
puld,, :3)SgaM YINS 8y} WoJ) pansLiley [euldIpaw sy} Jo uoledlpul ulew ay L .
uonesuIsse|d SSvd
/X3put Ppp 91e/OU'220UM MW mo_moww%o a1 Ul palIpn)s adurlsgns aAIloe (OLv) St Ul Salpms
:a11sgam a1 Buisn ‘aourisqns P onal | [BUIWON 5 mwwam _%o 'P ._om ! 0 o\ﬂog Sl % [ealway) 10npoud 7
9AI10® JO aWeU 8y} U0 paseq papo) M.__.,M_ _ U3 10} 909 OLV SR JO [N 1Sl BU L onnadeJay [euldIpaw
Il STV [ealworeuy 8yl 1noge
Luorun ueadoin3 syl noybnoays pijea uonew.IoU|
uol
I7esLoyIne Bunayew Jo anssi Jo areq,, WN a2 SSWd 3y ul paipnis 1onpoid Jeuldipaw S1eP YA A
/ G€l . S|Ie1sp uonesuoyiny,, / . suldipsw 83U} Jo 81eq uolesLoyINy Bunasiien ayL
puld,, 3)IsgaM YIN 3 8yl WoJ) pansLisy
(SO = JasiBay (papnjout GToZ A 1un "8'1)
" oo poliad uoIeAIasqo syl Bulinp papnjouod
SVd N3.. 4O (..80ueleadde 1se| 821|s
U9a( Sey Juawissasse |020104d SSYd
pasde|a Jeak T ueYyl 310w ING UMOUNUN UIELISO © J1 STEWINS 0} (HYy UWN|02) (parewnss) sola8W
=, 4O ..pas0|D = JUBWISSaSSe SSVd oN/soA | eunwon | .svd .DHm_ ul cuwawm_mww_ _owm_.MM cE:_oov paso|o JUSLISSaSSe %
Jo Bbumrjoell,,)) ANV ..ON = 2102 AInC : " NSN. Aine &8&_@&: 1S U 10 JUBWISSasse |020104d
910J9Q aw1] 1S11J dY) 104 paniwgns j020304d . T SSvd SSvd
. _ paniwgns [020104d SSYd,, ‘(L uwnjo)
SSVd.. :SMOJJ0) Se HV pue N ‘1 suwnjod
., JuaWISsasse SSd Jo Bupjoed] ,,
Ul S3|qeLIeA 3Y) JO S1|NSal a8yl Wolj paAlia
W04} UOIBWIOLUI WO} PaALIBQ
uones
adAy 8 aweN 1J13UspI
sa|nJa Buipo) | Auobare)d GeLIEA uonIulep ajqelIeA SIGRLIEA Wiy L ULN|od

XIIIRIN




i

(WO¥Y-a)) reusrew Arejuawalddns 21U04199]9 Se papIAcid SI aseqelep ay L

Buiojuow feuonippy,,
/ O} . S|IeIap uolesLoyny,, / suldipsw
puld,, :8)ISGaM WINIF U} W) PanaLiey

ON /SO A

[eUILION

(sanuioyine Asorejnbal Aq Ajesolo
Aldejnonued paloyiuow Bulag ale yeyl
s1onpoud Jeurdipaw asoyl) . .Aurioliuow
[euonippe Jspun sauldipauw,, JO 1S1] VINS
9} Ul papnjaul sI SSWd 8y ul paipnis
1onpoJd [eurolpawl ayp J1 salnudp|

BurioliuoN
[euonippy

..S9SLasIp aJes JO JuaLIeal ] ,,
/ G} ,S|1e18p UoNesLIoYINY,, / aUldIpau
pUI4,, :3)ISYaM VINIT 3U} LWOLJ PAASLIRY

ON /SO A

[eUILION

"uonipuoad ay)

Aq pa1oayje asoy) 01 1jausq Juediyiubis
JO 3 1SNW 3UIdIPaW 3y} ‘SISIXa poylaw
® 4ons JI ‘10 ‘pasiioyine ag ued paulaouod
uonIPUOI Y} JO JUBWILaI] JO UOIUBA3.d
‘sisouBelp Jo poylaw A1010eJSIIeS ON o
‘Juswdo]anap Sl JoJ

papaau JuawisaAul ayy Apnsnl 0y suinjal
1UBIDIYYNS aJeIaUab pjnom auldIpaw

8y} o Bunexrew Jeyr Ajgx1jun aq 1snw i
10 000'0T Ul G UeY) 3JOW 8( 10U Isnw N3
31 Ul UONIPUOI 3] JO 3dudjeAald ay] e
:Bunenpgap

AJ1eatuolyd 1o Buluaiealyr-ajl| si

eyl aseasIp e Jo sisoubelp 1o uonuanaid
‘Juswleal) 8y 10J papualul 3¢ ISNW ]| «
"eL18]149 JO Jaquinu

© 199W 1SN auld1paw e ‘uoneubissp
ueyd.o Joy Ajifenb o *(955/80/€/N3)
uoneubBisap ,,ueydio,, ay1 buip.aebal
SSWd 8y ul paipnis 1onpoid Jeuldipaw
91 JO UOITeJ1JISSE|D [e101J0 3y L

ueyduQO

SSvd

ay1 ul saIpn1s
10npoud
[euldipawl
8yl 1noqe
uolew.ou|

0)J

av

sa|nJ Buipo)D

A1obare)

adAy 8
Igel e/

uoIIuLap 3|geLIEBA

aweN
algeLI_A

awiay L

uone
J13USPI
uwnjoo
XLITeA




(WO¥Y-a)) reusrew Arejuawalddns 21U04199]9 Se papIAcid SI aseqelep ay L
rA4"

‘3] e LIEA SIL)

BuipJebal uolrewopul ou SI aiayl Usypn BuiIssIN

(uonewuoyul A10191peIUOD
'6°3) sa110631ed 1910 3Y] JO BUO J0J 9pIdep |  Jesjoun
01 92UspPIA3 ybBnoua 1ou SI a18Y) UBYMA

HVIA auo

AJuo 1s1] j02010.4d J0 /pue JB1SIBAY SVd N3

31 UO UoNBWLIOLUI 3Y) 10 HVIA auo Ajuo oN -Apms
$3Q119S9pP SaINUIAl 3Y) WIS 1X3) 3y} Jaylie [eUIWON

.po10sLods AuIo] 10U Sem SSd a3 72U AU} J0SU0ds HW/IA U0 UBY) 810w USYAA

90UBPIAS YybBnoua sem alayl Usym palds|as

uolyewJojul
Apms uior aAleNISIuIW av
pe/A101e|nbay

SHVIA [eJanas
1511 [020104d 10 Jpue JASIBIY SVd NI
8y} Ul UOITRWIOLUI 3] 0 SHVIN [eJanas

$3Q119S9p SaINUIAl 3Y) LWIOJJ 1X31 Y] Jaylle S9A
:palosuods Ajuiol sem SSvd ayl 1.yl
90UBPIAG YBnoua Sem alay] Usaym pa1as|as
uones
adAy 8 aweN 1J13UspI
sa|nJa Buipo) | Auobare)d GeLIEA uonIulep ajqelIeA SIGRLIEA Wiy L ULN|od

XIIIRIN




vl

(T A1obaed)
uonesLIoyINy BunexJe syl 03 UOIHIPUOD ©

(WO¥Y-a)) reusrew Arejuawalddns 21U04199]9 Se papIAcid SI aseqelep ay L

lapun uonesuoyINe ue ulylim
uonehi|qo [eroads e se pasodwi SSYd e

SI'11,,3onpo.d [euldIpaw ay) JO SN dAIIIAYS s11 41 ¢ A1oBared :(03/€8/T00Z 2AN0841d padnoJB SSvd
pue ajes ayl 0] pJebal Ylim SuonoLIsal JO BZZ pue ‘BTZ S3[01LE) uonesuoyIny | (Ul 30UE(! ayl ul salpnis
10 suonIpuo),, g uoldas uo paqlIasap VIN 0 Bunaxe|N ay1 01 uonIpuoI B se Id I 1onpoud
. [eUuILLON . Binodeweyd) 4V
SI SSVd 8yl J| :uonesuoyne bunaxew ayy | uonipuod pasodwli SSWd e s 11 J1 T Ai06a1ed :ue|d 1068189 [eurdIpaw
01 SUOIIPUOD :g]| Xauue / sexauue Yvd3 1uswWabeUR YSIY © Ul WayY) auljap eyl fon ayl 1noge
3yl YlIM uswindop Jpd / gel , . uoiew.ojul sa110631ed aY) Ul SSWd 8y bulAyisse|d Aq PMIS uolyewaojuy|
19Np0o.d,, / ..2UlIdIpawW puld,, :31ISgam (DVv uwnjo9) ,,uonebi|go,, 3|geLieA ayl 0
VIAIT 89Ul WO} Pansli}al uoIjew.opu) Areinuesb aiow sapinoid ajgerien siy L
" pasodwi-uou,, paiapISuod
SeM 11 SUO01198S 3soy] Ul Juasaid jou
SeM 11 UBy/\ “,,pasoduul,, paiapISuod sem
11 Uay1 ,,S30URISWINAIO [euondadxa Japun (pasodwi-uou)
uonesLioyINy BunaxtelA ayl 1oy sainseaw SSVd Bulurewsal ayy wouy ( D3/£8/T002
uonestioyine-1sod a19|dwod 01 uonebijqo pasoduwi 9119211 JO BZZ PUR ZZ ‘T Sojolue
21419ads,, 3 uones 40 ,,1onpoud Jeuldipaw LON [EUILION 01 BuIp1022R) $8oURISWNIIID [euondaoxa LoneBIqo v
3] JO asn aAI193)3 pue ajes ay1 01 psebal pasoduy lapun uonesuoyINe ue ulylim
YA SUOIIDLIISaI 10 SUORIPUOD,, g SUOI1aS uonebijgo [eidads e se 1o uonesLoyINy
UO PaqguIasap Sl SSVd ayl J| :uonesLioyine Bunaxe|N ay1 01 uonIpuoI B se
BunaxJew ayl 0 suonipuod :g|| xauue pasodwi aJe 1ey) SSWVd ay saysinbunsig
:SaXaUUR ¥V d3 8yl Ylim Juswnaop Jpd
/ g€l . UoIewW.Ioul 19Npo.d,, / ..8uldipaw
puld,, :8lISgaM |\ T 8yl WO0Jj PanaLley
uones
adAy 8 aweN 1J13UspI
sa|nJa Buipo) | Auobare)d GeLIEA uonIulep ajqelIeA SIGRLIEA Wiy L ULN|od

XIIIRIN




124"

(€ A10b631e2) UEId JUBWALRURIA
SIY JO Juswalinbal e palopIsuod

UBY} SI YIYM ‘SSWd 3y} Butputy nun

(WO¥Y-a)) reusrew Arejuawalddns 21U04199]9 Se papIAcid SI aseqelep ay L

01 BuIp1022R) $8oURISWNIIID [euondaoxa
lapun uonesLoyINe ue ulylim
uonehi|qo [eroads e se pasodwi SSYd e

® |1lun uolesLIoyINy Bunaxreln [eniul s11 41 ¢ A1oBared :(03/€8/T00Z 2AN0841d padnouh SSvd
a1 JO 1oday Juawssassy ay) wo.y Buiuels JO BZZ pue ‘BTZ S9|o1ue) uonesuoyiny | - (ueld souejl st Ul mm__oam
(,.ue]d uswabeuR YSIY,, PAJ11IUS UOIIS dNY [eUIWION BunaxselN ay1 01 uonipuod e se | Binodew.aeyd) mwo_”__uwhE 4V
ay) uo Bbuisndoy) JapJo Jealbojouotyd pasodwi SSWd e SI 1 J1 T Alobayed :ueld A10b6a1ed _m H.H.:ﬂ e
© Ul SJUSWINI0p 3yl Malnal :qel . A101sIy 1uswWabeUR YSIY © Ul Wayl auljap eyl Apnis co:MEL_ou_m_
JUBLUSSASSYY,, / ..AUIDIPaW puld,, :911SgaM sa110631ed aY) Ul SSWd 8y bulAyisse|d Aq :
VIAIT 8yl uo yaJteas uay ‘anoge suondo (DVv uwnjo?) ,,uonebi|go,, 3|geLieA ay) 01
8y} JO Aue Ul punoy 10U SI SSVd 3yl | AlLiejnuelb alow sapinoid sjqelieA siylL
‘|e4Ja)31 3y JO SBW0IN0 3Y] JO aUo
se pasodwil Sem SSWd ay) 1 puelsIapun
01 PAM3INSI BIBM S|ella)al 9say]
IETEN
JO SBW02IN0 8Y] — S|eJla)al 310w J0 dUo
1SI1] S1INsaJ 8yl JI :,.auldIpaW puld,, :81ISqaMm
VIAIT 841 W04y pansLIal uoljew.oju| ‘(sa1pnis 7 A10631e0) Arejunjon
(z A1obared) uonebijgo feroads PaJapISu0d aJe aA0Qge Swisiueydsw
e SI 11 ,,590UBISWNJIID [euondadxa Japun ay1 Jo Aue Aq palabbiiy 10u saipnms
uonesLoyINy bunaxJeiA a8yl 1oy sainseaw 18Y10 *(su1s2u02 Ayayes Aq pasabbi si
uolnestioyine-1sod a19|dwod 01 uonebijqo UoIyM WINT 3yl Ag pa1onpuod ainpasoid
21}199dS,, 3 UOII3S UO paqlIasep | uonebijgo JUBLUSSaSSeal XSLI-1148Uaq ©) [eliajal € Jo
SI SSVd ay1 J1 :uonesuoyine Bunayew ayl |  21119adg 92uanbasuod e se pasodwi ag Aew SSVd
01 SUOIIIPUOD :g]| Xduue / Sexauue Yvd3 ‘uonippe uj ‘uejd juswabeuen siY
aU1 Y1 Juswinoop Jpd / gel ,uoirewoyul a1 ul pasinbal SSWd e S 11 JI € AloBajes
19Npold,, / BuUldIpaw puld,, 3USQam pue :( 03/€8/T00Z 9A1Y8IIQ J0 ZZ 3[o1e
VIAIT 89Ul WOJ) Panslilal uoljew.ou) 01 Buipiooge) seaueISWNIIID [euondaoxs
uones
adAy 8 aweN 1J13UspI
sa|nJa Buipo) | Auobare)d GeLIEA uonIulep ajqelIeA SIGRLIEA Wiy L ULN|od

XIIIRIN




148

(WO¥Y-a)) reusrew Arejuawalddns 21U04199]9 Se papIAcid SI aseqelep ay L

(SSvd
¥ A10ba1ed palapIsuod aJte asoyl) ,.Jay1o,,

‘(sa1pms ¢ A10ba1e2) Arelunjon
PaJapISU0I aJe SA0CR SWSIUBYdIaW
ay1 Jo Aue Aq paJabBiiy J0ou salpnis

1810 ‘(su1aou09 A1ages Aq palabbii s
Uo1ym WINIT 8yl Aq paionpuod ainpadoud

Se papo9l SI SSVd 3yl anoge suondo BUo JUBLUSSaSSeal XSLI-1148uaq €) [eliajal e Jo
ay1 Jo Aue u1 paisi| Jou S SSd 8y §I aouanbasuo9 e se pasodwi aq Aew SSVd
‘uonippe uj ‘uejd juswabeue|y Ysiy
ay) ul palinbal SSWd e S 1 JI € Alobajed
pue '(:03/£8/T00Z dAII03IIQ JO 22 B|dIME

uones

adAy 8 aweN 1J13UspI

sa|nJa Buipo) | Auobare)d GeLIEA uonIulep ajqelIeA SIGRLIEA Wiy L ULN|od

XIIIRIN




(WO¥Y-a)) reusrew Arejuawalddns 21U04199]9 Se papIAcid SI aseqelep ay L

i)
(019 ‘sHNSd ay1 JO 1UBISSASSE
SUSGIM VINS 8U) UO SIGEJIEAE SHVd 3 AU} JaYe ‘uoleJISIUIWIPE JO 3IN0J IO
a1 JO MaIAaJ ea160jouU0IYyD Y] WO}
. 9Sop Mau e 1o Bunnioesnuew ul abueyd
PaA3LI1a] SeM UOITRWIOJUI SeM SIY | "uoseal
© 0] anp UoIjeLIeA B 0) 9duanbasuod e se
1810 Juonjensiuiwpe JO a1n0J J0 asop .
‘uonesLioyIny BunaxJen syl Jo jemaual
M3U B JO UOII2NPOJIUL 8Y] 0] anp UOIeLIeA : SSvd
e Jaye ‘sjuaied oueipaed se yons pajrelsp
VN 1ol /ss9204d Bulinioejnuew 3yl ul salpni1s
uolrejndod panoidde mau e ur asn ayr 01 | - (ue|d souejl
3y ul abueyd e 01 anp uoleLIeA 10npoud
VN [UILUON | 40 3SeasIp Mau B 0] Uoledlpul pusixs 01 | Binodewaeyd) oV
VIA 1oy Juonejndod mau 0] UOISUSIX? _ [euldIpaw
uoljeLIeA ® Ja)je ‘uolnesLoyine Bunexsew Kiobayes
01 3NP UOIBLIRA /A 18UV /UOIIedIpul Mau 3yl 1noqe
[eniul ay) yum Apealje pasodwi/psuue|d Apnis
0] UOISUB]X3 0] anp UOIBLIBA |\ JBUY ) au 01 pal JeLy uolewIou|
/ [EAUB W/IN 181 / Il [BIIU] :pasn SSvd S 01 PSl 15U
. 10npoud [eurdipaw 8y} JO ,,JUsAa 8]9A28y1]
aJe sapod Buimojjoy ayl (Qy uwnjod
A101enBal,, ay1 Sem 1eym se yans 4Ny
wolj) ..dINY.. 10 ,,IN 8y1 01 UoRIpuUo,,
se pasoduwil 0 uonesto0baled Jayun 3U1 JO SjuaWaIINbal 1O SUONIPUOD 3
PasOCU SSvd J0 tiones] HHnd YU} SSVd |[e 10 UOITRWLIOJUT [BUORIPPY
uones
adAy 8 aweN 1J13uspl
sa|nJa Buipo) | Auobare)d GeLIEA uonIulep ajqelIeA SIGRLIEA Wiy L ULN|od
XLIIeN




AR

(WO¥Y-a)) reusrew Arejuawalddns 21U04199]9 Se papIAcid SI aseqelep ay L

"a|q1ssod se uoljewoyul

a|ge|rene
sa|eLIeA Auew se aAal1al 01 $824N0S JaY1o Aue pue
$92IN0S au 10} SHVdT ‘SAINUIA 3y} WO} uolew.loyul
13410 10 31SGaM I U1 Ul ST | samnuin asn :9A0Qe $821N0S 8y} JO suou Ul
ay1 ‘salnuipy BunesiN DWHd 8yl woly Ajuo | /ensgem SSVd 841 1N0Qe UoneLLIojUl Ou ST 81aL
PaAaLI1a] SeM UoIewW.IOUI 8Y) ‘Shyl ‘SSVd VNI J| - 19181681 SYd NF 8yp Ul ajqejrene
3y} INOGE UOITEWLIOJUI PAUTEIUOI SAOGE | Ul oyu] uomewIojul 8y} -€ :9|qissod usym
$924N0S Blep 3y} JO 3UOU UsYM palaa|as | - ajge|iene ‘S3|qelieA SSWd 8y} JO UoIeIJISSe|d
10U a1 J0J UOITeWIOYUI BY] Jajul 0] paydJeas
1000101 9J9M $32N0S elep BuIMO||0) 8Y1 ‘UsY} 5804108 ©1ED
921n0s Aue ul ajgejreAe J0u sem [020304d a|qe|rene
sounos pauagaid se | e 0 au} J1 's80IN0S JoUt0 Ul ajceiene | uomeuttoqur | Mmmnw\% HY
PasN 8JaM SP|al) PaInIaN.S S Ul 8|ge|ieAe dd3ON4 . se |0o0j0.d 8y} -z ‘1918169 SVd N3T 8y} JO [9A97] 1019 Ao
uolyewojul 8y} os ‘Ja1s16ay SWd N3 8y ul i ojul ul a|qe|reAe se [030304d 8y} -T :Buimoyjoy
paJalsiBal sem SSd 8y Ing |qejieae jou | SIGElIent 91 SI SpOy1sw pue snaoj SSVd
SEeM JUBLINJ0P 1020104d BY) USYM PalIa[as 1ou U} YuMm pajefal sa|qetten ayy ayejndod
10901019 01 Pasn $82IN0S eJep ay} 03 PaINgLINe
$824N0S Blep Jaylo Woly sjgejrene sem | ssjnuind 9ouBA3a1 J0 Ayoeiaiy ay L “ABojopoyieu
1 Inq JaisIBay SYd N3 8yl Ul d|ge|ieAe | - d|ge|iene SSVd 3y uo Ajjeldadsa ‘uoirewojul
10U Sem _OOOHOLQ SYd @yl Usym palia|sS |020]0.d pa]Ie1ap 210W dA3113) 0] PaydJess
1918169y | dd@DON3 9J9M $32IN0S Blep 18yY10 ‘SAINUIA
SWVd N3 8y} Ul 8|gejreAe Sem juswnaop | - ajge|lene a1 SeM 18ayspealds |99xs ay) a1eald
1020104d SSWd 8y} UBYM palds|as |  ]09010.d 01 92.4nos eyep Arewund ayy ybnoyl v
uoied
adAy 8 aweN 1J13UspI
sa|na Buipo) | Auobsred GeLIEA uonuap sjgeldeA SIGRLIEA away_ L ULN|0

XIIIRIN




8Y1

(WO¥Y-a)) reusrew Arejuawalddns 21U04199]9 Se papIAcid SI aseqelep ay L

(wyy
a1easApnis/ddeoua/na ddesus: mmmy/:dny)

1815109y SWd N3J 8y Ut passsibal

Svd N3

19151094 Sd | ON /S8A | [eUIWON v
13 S.11S08M ddeONIT 8yt Ul paJa1siBal SeM SSWd 8y J1 AJnuapl o1 pasn | Ul pauasifay
8¢ 0] punoy Sem SSWd aY} JBABUBYAN
$804N0S Blep
/ 3lqe|lene
90UBPIND
JO |9n97]
.S311UINQ - 8|ge|IeAR |020)04d,, 10 92IN0S ® Se g|ge|IeAe (ou/sak)
.dd®DN3 - 8|qe|IeAR |020]01d,, YIIM papod oN /oA | reunwon Sem EmE:o.o_o [020304d SSWd 8yl JI S qR|IeAE I
SeM 11 JaABUBYM (4 uwnjod) ,,a|qe|lene Ajnuapli 01 pasn ‘(4 uwnjod) ,.a|qe|jlene 000304
UOIRWIOUI JO [8A8T,, WIS PaALIBQ UOIeWIOUI JO [8A8T,, WIS PaALIBQ _ d
uoied
adAy 8 aweN 1J13UspI
sa|nJa Buipo) | Auobare)d GeLIEA uonIulep ajqelIeA SIGRLIEA Wiy L ULN|od

XIIIRIN




(WO¥Y-a)) reusrew Arejuawalddns 21U04199]9 Se papIAcid SI aseqelep ay L

6v1
alay paised
"Pa123Jes SeMm ,,0N,, ‘aseqerep Siyl ul SeM PJ1023J SSWd 9yl yum abedgam
PaPJ093al 10U SeM SSWd a9yl uaypn (818l AOB'S|eLLL [e21Ul]D 8] 01 Yulj4adAy 706
paJalsifal Usym) SSWd 8yl Uo uoiewoul VN 4 A1 S3SBI 9SOy U] "||oM Se ‘alay papJodal | . NV
ay1 Burureluod Aobsperi [eatuld UiadAH 8 0] punoy alam SSVd ayl JO awos SIELLLIEOIUND
o.E.S ssalppe m@mo_po\s m.c 1 ‘JOAOMOH 'S|el] [B2IUIJD UO uoIeLoul
pJ023l 0] Paleald SeM a)ISqaM SIY L
punoj ag ued SSvd ay1 buip.ebal punoj aqg ued
UOITeWIO Ul JURAS3] 1SOW 8] 8Jaym VN ul BV_O_\A SSVd ay1 Buipaebal uoiewoyul alsym | Mull VIANI NV
abed WIAT ay1 01 ssaippe abedgam ay ' H abedgam WA ay1 01 yuipaadAy ayL
UoLEULOJU SSYd 19151681 38U} WOJ) panaLilal o[
papJ0dal 8y Bulureluod sbedgsm Svd N3 A i . = | (un) svd N3
VN Apnis sy u1 pappaquis Je)sifal SVd N3 v
dd@ON3 ay1 01 yuipsadAy ue yum paised ulj4edAH 3U) Ul PJ023] SSWd U1 01 SUILISAAY By L ul paJalsibay $924N0S elep
13181631 SVd N3 ay1 wouy dp Apnis . . / 8lqe|rene
90UBPING
JO |9A97]

(3onpuod Jo apod

dd@DN3 ay1 buluuidiapun ssjdioutid
[ea1bojopoylaw pue sjuswalinbal

||e 01 1ualaype aJe salpnis ay JI

ON /SSA | [BUIWION | paInqLyje s Yalym [ess 4ddeDN- 8yl 10} [ [e3S dd9ON3 AV
Ajdde ueo siosuods ayy Ja1s16al ddeDN3
ay) ul Apnis e buialsibal usym) jou 1o
[e3S dd9DJN3 Ue pey Osje S\Vd N3 3y ul
paJalsifBal SSvd 8y J1 Ajnuspi 01 pasn

[eas
Apnms ddaDN3 8ys sey 8y Jou 10 Jay1aym
UO UOITeWIOUl SUreluo9 Jalsibey Svd
N3 3y ul paialsibal SSWd e JO plodal

uoned
adAy 8 aweN 1J13UspI
sa|nJa Buipo) | Auobare)d GeLIEA uonIulep ajqelIeA SIGRLIEA Wiy L ULN|od

XIIIRIN




(WO¥Y-a)) reusrew Arejuawalddns 21U04199]9 Se papIAcid SI aseqelep ay L
0ST

‘(uonewuoul Buissiw ( 5
SASU [ENUSI0U /SXSU paLnUap! *3'1) Ul passasse ag 0 ay1 ul mw,mmmmﬁ (
uJaou09 Ajajes Jo adAl ayj Jo uolredIiuapl ‘P g 01 4vd3 aua Ul pay dvdd
ue|d aouejibinodew.eyd ayl Jo Arewwns | 01 Buipaoooe)
aU1 Yyum 193yspealds ay) 01 paqliosue. "
a1e (JUAWINGOP JeUj 0 BUIPICITE) vN Buinns | ayrui pais| "69) SSWd 8yl Yum pajejas | passappe dv
. aJe eyl 1onpoud [eurdipaw a8y 40 ¥vd3 SU182U09
SSalppe 0] Swie 11 YdIYM Suladuod
ay1 woJy uejd uswabeue siy Jo | A18yesS dINY
Aages ayy (uejd aouejibinodeWIRYd 841 JO
Alewiwins ay) woJj sulasuod Alajes ay $924N0S elep
Arewiwns) ¥vd3 ays ul paisi| st SSvd e Ji o 1QRIBAR
"3J3U1 WOJJ Pal1oelIXa Uolewliojul Felqel!
90UBPIND
uayl ‘(4vd3 ay1 ui uejd Juswabeue|p
ILRENER
3siy Jo Arewwns “6°8) a1sgam (se21nos
VIAIT 8yl UO punoj SI uoljeWIoUI ING 1810 /18181694 SWVd N3 /Auswindop sonn2algo
aA0Qe 3Y) Jo auou J| ",.(s)aAndalqo ureN VN Buins [020104d "8'1) 324N0S BIRP S2UBPINS \CmE___Q ov
*ZT.. PI31} Blep wod) paidod uoljew.loul [eaiyaesaly 1saybiy ayy wouy pardod Hd
'SVd N3 ay3 ul pasasibial sl SSYd SSVd a1 10 saAn0alqo Arewid ayL
pue a|ge|leAe 10U [0903104d §| J020104d BY)
wody seAndalqo Arewnd ay) Jo Arewwng
uones
adAy 8 aweN 1J13UspI
sa|nJa Buipo) | Auobare)d GeLIEA uonIulep ajqelIeA SIGRLIEA Wiy L ULN|od
XLIIeN




(WO¥Y-a)) reusrew Arejuawalddns 21U04199]9 Se papIAcid SI aseqelep ay L
16T

S B JO SSBUBAINBY)S U] ainseaw 0] -

{(S10.143 UOIRIIPAW ‘UoIRIIPaW

-09 ‘abesop ‘uonealpul “Hs8) 19npoud

ay1 Jo A1ajes ay1 uo abpajmou ppe 1eyl

uonesI|nn bnip Jo sulaned ssasse 0] -

‘SYSLI JO

90UBS(R 8y} IN0ge 82UsPIAS apIAcid 0] -

:asn wi.ey-buoy

Jayje 10npoud e JO SHSI aY) 81en|ens o) -

‘(Quawuredwil

J1eday 10 euas yym sjuaiyed

‘sdno.b abe 21410ads ‘uswom Jueubaid

‘6°9) BulsSIW 10 pajiwi| SI uoIRWIOLUI

A1ages yoiym J1oj suonejndod jusied | (Sndoy SSVd)
[eUIWON ul pasn 10npoud e Jo SySlI 81en|eAs 0] - sannoalqgo

‘sIa1jipow Apms

10940 pue S1019e} su a1ebiisanul

pue ‘sBnip Jo ssejd 1o Bnip Jayioue

01 pasodxa uone|ndod e 10 uonendod

pasodxa-uou e 01 uosiiedwod ul

90UBJBJJIP d1el 10 Oljel 81k BY) A1eWI1Sa

‘31eJ 92UBPIIUI Y] BSIIa1oeIeyd 0] Hd

‘SYSu paiyiuapi Jo [enualod Apnuenb o03-

:soA1198[qo Buimojjoy sy Jo Aue

sapnjoul Apns sy Buleniul 1oy wie urew

9} USYM SSV/d ®© Se P3l}ISSe|d 3q pnoys

Apnis uolestioyine-1sod,, e ey selels

yaigm g g i HIA 3INPOIN dAD uo

paseq Sem 3|qgelLieA Syl JO uolulep aylL

sjutodpua
A19JeS 910W 10 3U0 BuISSasse uo SNJ0J Jea|d |  Suladuod
e Sl a1ay) 1o 10npoud eurdipaw ay Jo ued PNETIEN
JuswabeueRl YSIY aYl Ul pPalsl] su1aouod | a1ebisaul
A)aJes a1 JO au0 ssasse 01 Sijate saAl12algo 0ol
Arewnid ayl |je/ayl usym pa1dsjes

sandalqo

Apmis oV

uoned
adAy 8 aweN 1J13UspI
sa|nJa Buipo) | Auobare)d GeLIEA uonIulep ajqelIeA SIGRLIEA Wiy L ULN|od

XIIIRIN




¢St

(WO¥Y-a)) reusrew Arejuawalddns 21U04199]9 Se papIAcid SI aseqelep ay L

sainseaw
uo
Iesiwiuiw
(an0Qe 23s) Sainseal UuoIeSIWIUIL 3SU | XSII JO SS
JO SSBUBAIIDBY)D SSOSSE 0S|e IN( (S)u4aouod | auaAIldaye
A1ayes ajebnseAul 01 ate Apnis sy} SS9SSY
0 saAnoalgo Arewid syl usym palos|as | + Suladuod
SETES
a1eb1isaAul
0l
uonesijnn
(anoqe 2as) BniQg (sn90} SSVd)
uoIesI|in Bnip ssasse osfe g (S)UIBoU0d | + SUIaauod | reunwo sannoalao seAnoslqo d
[eUIWON 1193lq £on \
A1ayes ajebnseAul 01 ate Apnis ay) SETES Apnis pPms
0 saAnoalgo Arewiid ayl usym palos|as | arebnsasaul
oL -, S9INSeall UoesIWIuIW
(weiboid jeuoneonpa ue pooisispun sansesw S11 JO SS8UBAIID8)D SSISSY/,, pue
swuaned 10 SdOH J 99s '68) sainseaw ;mm__%_c_e Apms uonesinn bniq,, satiobised ay)
UOIESILUIUILL {SL) 4O SSBUSAORYS | L7 e Aq 8.58_8 ale mwc_og B__mn OM] 13410
a1 JO JUBLLISSASSe 3] 0] pale|al aJe/sl SUBANOBLIS 9yl ".Sulsduod Ajajes aje _Hm.m>c_ 0l,,
sannoalqo Arewrid [fe/ay) Usym pa1dses I3l A1obared Ag painideo are Asy L “(sxsH Jo
SS9SSV JUSLUSSASSE 10/pUe UoIedIyuenb Jayie)
(sutanred uonesijin Bnip "69) asn Bnip uonesINA SuJa2U09 A194eS JO UOITeBIISAAUL Y]
JO 1UBLLISSASSe 0] paje|al ate/si sanndalqo .@E.n_. 0] palejal ale syulod 18]|ng 1N0J 1S414 8y L
Arewnid ayl |je/ay1 usym pa1odsjes ../AAnoe uonesiwiuiw
uones
adAy 8 aweN 1J13UspI
sa|nJa Buipo) | Auobare)d GeLIEA uonIulep ajqelIeA SIGRLIEA Wiy L ULN|od

XIIIRIN




€al

(WO¥Y-a)) reusrew Arejuawalddns 21U04199]9 Se papIAcid SI aseqelep ay L

LS3A., 109]9S ,,UOIESIIUILU

Sanseall uolesIwiuIW st

SU JO mm¢c¢>:.omtm SS9SSVY,, ON /oA | reunwon JO SSBUBAID3Y)3 SSasse 0] SI SaANdalqo . ININY? e
SUIBIUOD UOIIRIIYISSE]D 8yl JI :dV 10} SSVd urew ayl JO aUO0 1Sed| 1 UBYM SSWd ayl | :Sndoj SSvd
91 JO UOITRIIJISSE|D BY) UO paseq ps1ds|as AJnuapi 0] :0QV WOJJ PaALIBP 3|qelIeA
4SAA., 199195 ,,uonesijnn bruq,, uoiresijin Bnup ssasse 0} s saAndalgo
SUIeluod UoIeIIJISSe|d 8yl J1 idV 10} SSVd | ON /SSA | [BUIWUON | Ulew 8y) JO suo ]ses| Je usym SSd syl .m:owwm_m,q d SV
a1 JO UOITRIIJISSR]D BY) UO paseq pa1ds|as AJ1uapl 0] :0V WOIJ PaALIap ajqeltes |
WSBA.. SUIERIR)
109]3S ,,SUIa0U09 A1ayes a1ebnssAul 0] ,, A1aJes a1ebiisanul 0] sI san1algo | 189U09 Jes Aul
. ON /SOA | JeulwoN . dv
SUIeIU0D UOIIRIIYISSE]D 38U} JI :dV 10} SSVd urew ayl JO auO0 1Sea| 1 UBYM SSWd ayl | :Snaoj SSvd
U1 JO UOITRIIJISSR|I BY) UO paseq pa1ds|as AJ1uapli 0] :QV Wo.) paALIap ajgelieA
uo
lesiwiuiw
SU JO SS
(anoQe 99s) sainseaw | audAIlaYe sannoalgo
UOIIeSIWIUIW XSIJ JO SSBUBAINDDYYD SSasse |  SSassy + Apnis
OS[e pue uolesi|in Bnip ssasse ‘SuJaouod | uolesIjIn
K1ajes a1ebsaAul 01 ale Apnis ayl bnig
10 saAnoalqo Arewnd ayl usym pa1da|as | + Suladuod
Aoyes (sn2oj SSVd)
arebnsanul | jeurwoN sannoslgo [0}/
0l Apns
sainseaw
uo
(anoqe 98s) Saunsealu uolesIWIUIW | 1FesiwiIuIw
SI4 JO SSBUBAIIIDY)D SSSSe OS[e | YSIJ JO SS
1nQg uonesijin Bnup ssasse ale Apnis ayl | aUsAIIBYD
10 saAnoalqo Arewnid ay) usym pa1dalas | SSassY +
uonesijnn
BniQg
uoied
adAy 8 aweN 1J13UspI
sa|nJa Buipo) | Auobare)d GeLIEA uonIulep ajqelIeA SIGRLIEA Wiy L ULN|od

XIIIRIN




121

(WO¥Y-a)) reusrew Arejuawalddns 21U04199]9 Se papIAcid SI aseqelep ay L

S)UsUNUOI
UedLIsWY J0 adoin3 spIsINo Wouy

A11UN0J 3UO 1SB3| 1B SI 31aY) Usym ,suoibal
13410 pue sealswy Jo/pue adoing,, pue
©OLIBWY YINOS /YLON pue adoin3 wouy
aJe $311JUN0J |8 UayM ,AJUO SeILIBWY

pue adoun3,, ‘ueadoing ale saLIUNOI |[e

pa1oNpuo9
uaym . Ajuo adoun3,, se as1io0b6a1ed 03 alsy) $9113UN0J
SeM 11 JI "a1ay) pajuasald sem uonewojul VN butns sl c:oww\ﬂ %%%m%_gww@%ow%mow%g pue uolbay Aydeiboso | - mv
9WOS §1 SSINUIIA DV Hd /2)1SgaM H H PUE SiueUl Hl
VIAIT 89Ul W04} panslilal uoew.ojul
10 ‘Aj[eutaiul ajgejieAe i jod0lo.d
WIOJ) PaAaLI1al UOITeWIO)UI (3]qe]IeAR
10U UsYM pue ,,paionpuod bulag s1 Apnis
SIU) YIIYM Ul S31L1UN0D,, Jalsifay Svd
N3 8Y) WOJJ paAalilal uoljewlogu] pasn
S|re1ap Jeuonippe (quswisSasse SSaUaNINaYe pajduwis
Aue Bunuasaid inoyim (ON /SOA) INOYIM [  ON /SOA | [eulwopN ay1 Jo uondiiosap ayl INOYIM SSBUBAIT00] AY
AAOCR Se an|eA awes ay) aAey ||IM SIYL 0u/saA) BAOQR W01} PAALIBP d|qelIeA 193
. sannoalqo
SI JUBLLISSOSSE SSaUDAIL0D cwc%ohm (uawnean .ux_o%,m
H " t i 01 asuodsal aAdaY)e ‘uoissalbold aseasip oJul
UONdIIS3P JLI] € SIa0RIQ 0| PaIII3S | ON /SBA | [EUILION ‘leAIAINS “B8) SSauaAIl0ay)a Bulssasse | SSBUaAIIDBY T nv
S1,SOA,, U] SSUSAIIIBLS LHIM Pajefol 01 palejal $aA119a[qo osfe a1e a1ayl Usymn
SI $aA1193[00 SSWd 2y JO 210W 10 3UO J|
uones
adAy 8 aweN 1J13UspI
sa|nJa Buipo) | Auobare)d GeLIEA uonIulep ajqelIeA SIGRLIEA Wiy L ULN|od

XIIIRIN




(WO¥Y-a)) reusrew Arejuawalddns 21U04199]9 Se papIAcid SI aseqelep ay L
GaT

sayoroidde uo129|j09 AIEpU093S
erep Arepuodas ayj Jo Arewnid ay) + Aewig
18118 J0 ,,80UBUIWIOP,, JBSID OU SI 8J8y) §| .
"U0I1198]]09 4O
(Sun a1eay3jeay 40 SpI0dI [BIIUIIO BUNNO! [eUIWON | poupsw urew syp 01 Buipioooe Arepuodas | U ORRI109 ABojopoylaN | AV
'6'9) sawiayas Uo0I193]|09 e1ep Bunsixs | Arepuodss 10 Asewinid Se PaLLISSe|o aJ9M SaIpNIS eled
-a1d BuiBelana| pa12a]|0d sem Jeyl eiep ayL
(us1A Juaied yoes
Jayye wJoy 10das ased ay) ul eyep suodal Arewig
uerdisAyd -a°1) Apnis ayj 4oy} sasodind :
3yl 4oy AJ10a11p Palos||0d Sem erep ay L
(e1uead0
BV
. . ‘eILIBWY
(*018 S)UBUINUOI ||V ‘SeIBWY :
+ 8doJn3 ‘eoLIBWY YLION + IS _mu_%oocmeq RUILION pajuasaid sjusunuod | pasiaobsyed Audesboss | v
+ adoun3 '6°9) pa1oNpuo9 8 01 SeM SSVd ctoz ISy [eut :9|(eLIBA SNOIA3Id WOy paAlBQ uolibay
Y91YM S311IUNOIJ 3y} JO SIUBUIUOI By L hoo_o:m_v
SJUBUIUOD
ualsyld
uoied
adAy 8 aweN 1J13UspI
sa|nJa Buipo) | Auobare)d GeLIEA uonIulep ajqelIeA SIGRLIEA Wiy L ULN|od
X1\




991

(WO¥Y-a)) reusrew Arejuawalddns 21U04199]9 Se papIAcid SI aseqelep ay L

‘saseqerep |euoljeziuehlo Jo [euolINInisul
‘saseqelep |aAs]-1apinoid ‘sueyd [ealpaw
Jaded ‘A1oba1ed 9say) Japun papnjoul

(Sannusa J8y1o 1o saaId0s

oM ‘al0JaJay | ‘aseqerep uondayjoa | Mool [euoissajold ‘suoieziuehio 1yoid-uou
elep pasipJepue)s Jspeoiq e Jo Jed HEUo Aq pabeuew saLisiBal d1y10ads-aseasip
Jou Ing uerisAyd /eonoeid urepso e urares | 004 PY '6'3) Ansibas huloBuo ue ur pappaquia
auIINoJ Jo Med Se Pajas||02 uoljewloul SeM SSVd U} UsUAN :salisifal Bunsix3-
40 3sN ay3 A}1Iuspl 01 Pash Sem WLId) ay | 'seonoeud
Auew WO.y BIRp UIRIUOI YIIYM SBIIIUN0I
urenad ul ade|d ul seseqelep pazipepuels
PaJapISu0) :Saseqeiep swiejd pue
SpJ02al [e21PAW J1U0JII8|S PaTeWOINY/- elep
A10637189 SIY} Ul PaIBPISUOD OS[e alam [EUILLON . (4ep1noud A1epU0S3S ABojopoula vt
SJ3INsul [eaIpaw pue aleAlld Woly Sauo ay) aled Aje1oads Aq ‘Jeaiydelboab 10 904 )

Se 4yans (Swiejd) saseqerep aANRASIUILPY '68) |9A3] 214198ds ® Je pue [etauab
‘A18A19adsal ‘Sa113uNo9d Jaylo pue N INE! Ul 8Jed yljeay Jo auidipaw Jo aonoeid
spuepiayiaN ‘Afel] ‘salunod JIpJON 8yl ul | parewoine U1 109|434 BIep 3SaY | "8Jed [edlpaw
saseqeiep |euolfal 1o [euolreu ayl pue MN | ‘eseqerep au1INoJ JO Led e Se Pajds||09 uoljewIoul
AUl Ul QddD dy) aJe puodas pue sy ayl jo | ‘swield urejuod Ajewnd :mainsl 1eYd J0Y py-
so|dwex3 ‘saseqeiep Jo sadA1 urew ay aJse :$924n0S e1ep A1epuodss
SpJ02aJ Yljeay aAljesIuILIpe Jo abexull J0 suondo jualayIp ayl apnjoul
pJ0931 pue SPJ0J8aJ [eIIPALW J1U0II08|T Ajanisuayaidwod yoiym ssriohaed
ulew 8aJy) JapISuod 0} a0UdId)al
® Se pasn sem %000 OYHV 8y.L

uoied

adA1 8 aweN 1§13U8pI

sa|nJa Buipo) | Auobare)d GeLIEA uonIulep ajqelIeA SIGRLIEA Wiy L ULN|od

XIIIRIN




JASY)

(WO¥Y-a)) reusrew Arejuawalddns 21U04199]9 Se papIAcid SI aseqelep ay L

(sjeuoissajoud

s[euoissajoid aseayyjesy pue syusned SdOH
Lpog 8pNJoul ||IM SSVd 83 USYM Palosas | + Swualed a1eay1[eay Jo/pue sjuated Jo
S[EU0ISs8}01d BIEOHEal O} SIqEondde a|dwes *6°9) palabie] alam sjeuolssajo.d
' . SdOH aedayjeay pue syuaied yloq JI (sdOH
s1 eLaILo Aniigibile au usym pajaslss [BUILON | 5 (sAeAuns ul uowwod aJe sjeuolssajold | Ausired) 1un od
swuaited o1 ajqeoljdde - aleayyjeay ‘6°9) sjeuoissajoud
S1 21191 A1IGIBI[S SU) USUM Pa193[eS jusiled aJeayyfeay Jo sjuaned aiam uolrejndod
pajabe) ay} Jay1aym Agnuspl oL
*SUOIIOU 9AI3930s04131 /aAI13ds0ud Aue Jo [eutpnubuoy a1 _A_m_acmscmm Sawo9INo
jJuspuadapul SI UOITeIILISSed SIY L "Sjuaied [e pue ainsodxa :dn-moj|0} Jo uonou) ABojopoyIa
ay} 1oy sjulod eyep oMm] 1ses| 18 JO UoId3||0d | ulpnibuo] sjulod s} JusJBHIP OM) _c_ P9199]]02
ejep feurpnuBuo| /dn-mojjoy e St a1yl §| Sem elep 1sea| 1 J1 10 ‘(sawn swres
[eUlWON | 8y} Je palda]|0d Sawo9IN0 pue ainsodxa) | ubisap Apnis ag
ub1ISap [BUOI108S-SS01D /|BSIBASUR)
swn urlod | [euondss '9'1 (. Joysdeus,,) awil ul julod urena?
9U0 0} pajejal Pa3I9|0d SIerep ayl ||e 4 -SS01D © Je P9129]|02 SeM Blep |[e Jaylaym
O swie ul ubisep |ealbojolwapidl
(310®B|1RAR J1) BA0CR pauoUaW 92.1N0S E1ED
*6°8) 921N0S kIR BY] JO |IRISp © Bun : : : A1epuodass
(@ddo 69) P8yl o [rEIRpaYL | VN RIS (s)9o1nos erep aup o oweu ayy | %w o ve
(s1serrosd yum syusned Jo Ansibal
‘B9 suonIpuod UL YIM Suaired Joy
salnsiBbal Big Bulobuo Buowe juswiessy | salnsibal
211193ds © U0 U0I199]|02 klep *6°8) salnsibal | Bunsix3
uo1199]]09 erep Arewnd ul psppaque
9J9M 10 eJep pasn 1yl SSd papn|oul
uoied
adAy 8 aweN 1J13UspI
sa|nJa Buipo) | Auobare)d GeLIEA uonIulep ajqelIeA SIGRLIEA Wiy L ULN|od

XIIIRIN




891

(WO¥Y-a)) reusrew Arejuawalddns 21U04199]9 Se papIAcid SI aseqelep ay L

(‘018

Z S19npoud JeuldIpaw JO SSe| B 10 Way)
Burredwod ui 1s843)ul Jejnalued e Si alay)
se A 10npoud Jeurdipaw pue X 1salsiul

Ul pa1salalul aq pInod pue Sfeuolssajoid
aledyljesy pa1abiel os|e slaylo
aA0Qe U3as Se ‘sjuaied JO juawjoiua ayl
pa1abirel SSvd |[e 10U Jeys si uonealyLIe[d

10 19npoud [eurdIPawW 8y} 0} pasodxa m%:rc wepodwt  uy  sBrup  Jo sassepo
swuaited sj0iua B8) Apmis au 10 SeA93[qo s|annn /sBnip wasaylp yum swusned Buipnjoul
3y} 10} 1SaJa)ul JO aJe YdIYM SI8Ylo OS|e 1nq U1 palsalalul a1am Aaup se ..m@:_o sjdninu,,
SS\/d aU) Ul paIpnis 1onpoJd [euldipat auyy se asoy) asliobared am os ‘Bnip o1310ads
- PO S e Buisn 1ou OS[e INg 8sessIp UL
uo AJuo 10u SN0y Apnis syl UBYM Pa1da|as © ynm ajdoad [[e 10U [0JUS YOILM SSIpMIS
ay) Joj Aioba1ed |euonippe ue ajeald
*(921n8p 10 Bnup) 1onpoud aled 84nsodxa
yaeay e o3 pasodxa syusied 4o pasodwiod) -elI8Lo
[eUILLON salnsiBas Bnup ‘(3sessul JO UONIPUOD paseq ABojopoyrsiN ad
(3onpoud 10 9seaSIp © pey aAeY 10 aABY oYM Siualjed uoisnpoul
[euldIpawW 3]BuUIS 1eY) JO 3sn 1981109 JO pasodwod) Ansibas asessip sasLdwod urey
ay) Buipsebal sjeuolssajold areayyesy U ‘alogaseyl  (sesodind  Aorjod  Jo
ay3 Jo Buipueisiapun ayj ssasse 03 Asauns | 1onpoud [e91UI[D O NUBIVS paulwIRIepaid alow 1o
[BUOI1995-S50.9 € 10 Jonpoud Jeurdipsw feyy | 81buIs OUO SaAISS JEL pue 84ns0dx® 10 UORIPUOD
01 pasodxa Ajuo sjuaied 1o uoisnjoul “6-a) aseasIp JejnanJed e Aq paulysp uone|ndod
SS\/d AU} Ul paipns 19nposd [euIIpsw ® 10} SSWO0IN0 palyloads  ajenjens
3U3 AJUO JO SN0} ADNIS U} UBUM PaIIa|as 01 (JBY10 puB [B31UI]D) BIep WIOJIUN 193]]0D
01 Sspoylaw Apnis [eUOIRAISSUO Sasn eyl
Wia1sAs pasiuebio ue se pauljap) salnsibal
Jualfed JO UOIEINUSPI BY} O} Pamoj|e
11 paipms Buleg uonendod ayl auljap
Teyl eLLIIO urew a8yl Aynuspl 01 pasn
uoie?
adAy 8 aweN 1J13UspI
sa|nJa Buipo) | Auobare)d GeLIEA uonIulep ajqelIeA SIGRLIEA Wiy L ULN|od

XIIIRIN




69T

(WO¥Y-a)) reusrew Arejuawalddns 21U04199]9 Se papIAcid SI aseqelep ay L

.S[euoissajoud aleayijeay

+ JueuBaid - uoisnjauy,, 40 ,.sjeuolssajoid
aleayijeay + JlaeIpaRd - uoisnjaul,,

UaA® 10 (S[euoissajoud aseayljesy

a|qissod Ajuo sem Jare| ayl ‘(suolrejndod
[e10ads Jo sIsAJeue sy 1o suolrejndod
[e10ads Jo uolsnjoul ayy) suoleniis

410q Sepnjoul ajgeLieA siyl “Ajeresedas

Buowe sainseaw uonesIWIUIW XSH JO pasAJeue ate Ayl a10)a13y1 pue aAndalqo (,,39481U1
SSOUBAIND9YJD SSasse 01 ASAINS pue Siualied AJepu02as 10 Arewnd se syuaned | Jo uonendod
JO ajdwres ay} ul passasse uolyesljin Jo sdnoubgns o1319ads BulApnis ul Jo adA,,
Bnap "68) sisAeue /saAndalgo Jualayip BULLS palsaJalul aq pnod Asys 1ng suoiyeindod - ..dnoubqg
SSsalppe ||IM Jeys Sjuailed Jo Jaylo pue X LIS + UIe1Iad 0] B1I3114O UoISN|dul 8yl 10L1sal | ns,,/uoisnjoul,, 3g
- uoIsnjoul | reutwonN .
s[euoissajoid aseayyjesy Jo ajdwes e yjoq 10U Op SJ18Y10 “(11un 3jgelIeA Yl UO) |  Tewio) asn)
sapnjoul Apnis ayl uaym) ,.sfeuolissajoud 9A0QR Ua3s Se sjeuolssajold areayyeay | (s)uonejndod
aleayljeay + sjualred - uoisnjauy,, uaAe Jo (syuaired oLielpaed 10 USWIOM [e1oads B
‘. .S[euolssajoud areoyljeay - uoisnjouy,, wueubaid "6 8) uonendod jeroads e ul 1S8491U| OlopotIsIN
‘ dLeIpaed - uoisnjauy,, ‘.. ueubalid J0o sjualred Ajuo Buljjoius SSd apnjoul
- uoisnjaul,, s sanujigissod Jo 151 pIN0J SIy1 "1saJ481ul Jo suolyejndod
[INJ 8yl ‘Apnis ayl 104 eliaio Aujiqibie [e10ads Jo swie) ul sI Apnis ay)
ay1 Jo ued si (s)uonejndod [eroads usypn uo snaoj syl Burnided Jo Aem Jusiayip v
LA *(BLIB)IIO BAISN|OUI ISOW PUR JBPROIQJ 3Y))
| AAISN|OUI 1SOW 83U SI SIY) 8404818y L aseasip O 152Gl 4o Snpod Sidngnu w.;:moqxw
(s1onpoud jeuloipaw o1419ads Bunabiel “onpoid apBuIs Jo swuar ul Apms ey 1:IBEBE)
10U) 8SeaSIp ureusd e Yyum syusized | aseasiq [eUILWION 10 90} 10 (5)1081q0 8L SBINSEAL B|GRLIeA paseq ag
8y} 1[e BuiApnis ul st 1sasjul ay3 Jonpoud SIy) a10jasay] 919 1onpoud [euldIpal e uoisnjoul
[euldipawl urelsd e ylm pauiaduod 0 85N 1281109 8y} Jo Bulpueisiapun se yons ureinN
SI SSWd 8yl audsap ‘usym pajos|es 1onpoad [eurdipsw 8yl Jo sjoadse Jayio
uoned
adAy 8 aweN 1J13UspI
sa|nJa Buipo) | Auobare)d GeLIEA uonIulep ajqelIeA SIGRLIEA Wiy L ULN|od

XIIIRIN




(WO¥Y-a)) reusrew Arejuawalddns 21U04199]9 Se papIAcid SI aseqelep ay L
097

"SuwNjo?
1X8U 8y} Ul pa|Ie1ap se saliobsred urew
Buimo||o) sy palpnuapl am siojeredwod
JuBJa4Ip 3yl |1e BuisAjeue sy "apew
apew aq |jim uosLiedwod oN ON [euIWoON aq pjnom s123lgns o sdnoib usamiaq | J0redRdWO)D 419
uostiedwod e Jey) suonusw Ajjeaiyoads
SSWVd ayp §1 ‘jodoload ayy Buipeal
UBY/W "9]gBLIBA SIY) YIIM Papod ale
3]qe|tene j020301d YM SSYd 3yl AJlUO

palredwi

oelpJed ‘ouelpaed ‘Ajueple — dnoibgnsg
‘ourelIpaed uoisnjou :sajdwex3
uonejndod Abojopoupaiy
[e19ads Jo adA1 ayp puiy (,.sdnoibgns,, (,,1s8481U1
sdnolBgns juanbaly ss9) ‘. uoisnjoul,,) sisAeue ayy ui 1o eua1ud | Jo uonejndod

Bulurewsal sy) 104 18410 pue SaIpNIS sioW uolIsn|oul ayl ul pajdajal st uonendod Jo adAy,,
10 g u1 paseadde oym asoy} sali0ba1ed [e10ads ay1 Jayraym A10ads sariobareo - ..dnoubq
[enpIAIpUI Se PaJapISu0d pue 1saialul 9yl ‘uswom jueubalid ayy buisAfeue | ns,,/uoisnjoul,, 39

J0 sdnolBgns 8say) JO BWOS SUOI10BS Ul pa1saJalul aq os|e pjnod uonejndod Jew.0y asn)
sIsAjeue 10/pue sanndslqo Apms ayl usymn [[e Buipnjoul SSvd Jay1o 01 (uswom | (s)uorrendod
"|020304d [Ny 8y Buipeal usym paijlusp| 1ueubaid BulApns ul 1sa1a1ul [el1oads [e10ads
e sey A|snoingo uswom jueubaid Ajuo ul 1saJa1u|
Buipnjoul SSd e “6°8) elIa1LID uoisn|oul
se uone|ndod [eroads e Bulpnjoul

salpms ysinbunsip o} juepodwi sem 1y
"|090304d [N} 3y} 0}

$S8998 SeM aJay] YdIym 10) SSWd ay) 10y

X - Bulns +
sdnoibgns | [eulwoN

uone?
adAy 8 aweN 1J13UspI
[qelIeA UORIULAP SIGELIEA a|qeren SuikyL uwnjoo

XIIIRIN

sa|nJa Buipo) | Auobare)d




(WO¥Y-a)) reusrew Arejuawalddns 21U04199]9 Se papIAcid SI aseqelep ay L

191
S|Telsp Jeuonippe (0dd payidwis
Aue Bunuasaid 1noyim (0N /SOA) INOYIM [  ON /SOA | [eulwopN J0 3dA} 8y Jo Juspuadapul Jojesedwiod | JUBWNAISUI g
9A0Qe Se an|eA awes ay) aAeY ||IM SIYL 0u/saAk) an0Qe WO.) PaALIBP djgelieA 0odd
019 (341] Jo Ayifenb / aseasip 'SSVd 8yl ul pssn
JO uapJnq /9g-4S '6°9) pajuasaid sI O¥d ale (OYd) sewoonQ pauoday usied JI | Juswnsul
. ON /S A [euIWON . Hd
J0 8dA1 10 sweu 8y} s)exdeIq 0U| "Palda|8s palyluapI 1| 3|geLIeA SIU) YIIM Papo9d ale odd
SI ,,S9A,, PaUONUBW SI O¥d 3I0W J0 U0 }| a|qe|reAe |020104d Yim SSYd ayr AlUuo
S|Ie19p |euonippe (101222dWIOD paynduwis
Aue Bunuasaid 1noynm (0N /SBA) INOYIIM |  ON /SBA | |eUlWON 10 adA1 8y Jo Juapuadapul J01eredwod BH..WO_EUQ od
AA0(R Se an|eA awes ay) aAey ||IM SIYL 0u/saA) BAOQR WO} PaALIBP d|gRlIRA
1S8.3)Ul
(weibo4d euoneonpa e Jo | JO 8WO2INO
uononpoul "69) 82Us14NII0 UILLIBD JaYe ureuad
pue alojaq uone|ndod e Jo uosedwo) e 1sod
pue aid ABojopoyls N
(824n0s eyep Abojoiwsapids 1o Ansibal
1ay1o ‘6°8) Apnis ayi Jo Juapuadspul $92IN0S
921n0S e1ep Jayio ul uonejndod elep
© JO S}nsal 0} pasedwod 81aM SSWd | [eulsixe
ay ul uonendod syl 104 Sy NSal ayl J| [eUIWION J01eqedwo) | ao0yesedwo)d 49
(swuaired pasodxaun
snsJaA pasodxa) ainsodxa uawiyeal]
214193ds Jey) 01 pasodxs bBulag 1ou pasodxaun
SeMm eLI31I9 AJuo ayl yaiym ui syusired o}
paledw 09 a1am aInsodxs Juawless) uleLad
e yum sjuaijed alem saipnis Ajluapl o1
paJedw o9 alam (ated Jo plepuels
_ . . SUETTEEN
JuswWIeal) JaYl0 ‘sadiAsp ‘sbnup) sainsodxa 15
JUBIBHIP YIM Sjusired a1aym salpms o
uoied
adAy 8 aweN 1J13UspI
sa|nJa Buipo) | Auobare)d GeLIEA uonIulep ajqelIeA SIGRLIEA Wiy L ULN|od

XIIIRIN




91

(NOY-a)) rewsrew Areyuswajddns 91u01193]8 Se paplAoid sI aseqelrep ay |

«VN., P2198]8s ‘J0u }I

‘s1aquinu awes ayy AdoD *(,.sdDH/swualed) Jgquinu S[euolssajoid aseoyyjesy (sdOH
nuN,, d|geLIeA 323yd) sjeuoissajoud 9Jedas pue syualred Yyloq Jo siaquinu ay) | + Sspusired) Ng
aJeoyyjeay pue sjusned Yyiog aAJoAUl SSYd +isquind Bunuasaid :,,0z1s ajdwes,, woly paalleg | 8ziIs sjdwes
3yl J| "9A0Qe 3|qeLIeA aU] WOoJ) paALIBQ
«VN., Pa198]8s ‘J0u I
Jaquinu awres ayr Adod A__m.aox\ﬂ%%& sjuaned Jo Jaquinu ayyisnl | (srusned)
HuN,, 8jqeLieA %08yo ‘(sjeuoissajosd | Jaquinu 9]eds 5 . 19
. unussaid :,,9z1s ajdwes,, woiy paAlidg | 9z1s ajdwes
aJedyljeay-uou "a'1) syuaied aAjoAUl SSYd
a1 J| "8A0CR 3|geLIeA 38U} WOJ) paALIa
«WVN.,
Pa123]3S ‘10U JI ‘Jaquinu awes ay) Adod S[euoissajoud (sdoH)
‘(..sdDH/swaled) 1uN,, 8)qeLeA ¥28yd) |  Jaquinu 9|eds aJedyljeay Jo Jaquinu ayy snf 5215 ajdwes Mg
S[euolssajoad aleayljesy 8AJOAUI SSWVd Bunussaid :,,8z1s ajdwes,, wWoly paaldQ : KBOJOpOUIaIA
3yl J| "9A0Qe 3|qeLIeA aU] WOol) paALIBQ
(000T + 0SZ "1 ‘'swared
JO Jaquinu + sjeuolssajoud areayljeay Jo
Jaquinu) 1ewJoy Buimoljo) ay ul pajuasald
ale siagquinu ay) (Sjeuolssajoud areayljesy syuaned 1o} az1s ajdwes +
0GZ pue swuaned 0T 6°9) siepinoud SdOH J0J 9zIs ajdwies :1ewlo) Buimoj|oy
aleayyjeay pue sjuaired yioq sepnjoul | (Jsquinu 8y} ul y1og apnjoul uayl (suun yiog
SSWVd ayp uayM "(esea sy ul oG '69) | + Jaquinu 3|eas 18661 1241 APNIS B) S4OH pue siuaied | 8z1s sjdwes rg
pajuasald si Jaquinu abeiane ay ‘(sjuaied | 10) Jaquinu 410q JoJ az1s ajdwies e Si aiayj J| 1nJoal
009 01 00€ Jo uoisnjoul “Ba) papiaoid 01 swie Apnis ayl (SIsAJeue Jo 11Un a8y} uo
SI [eAtaqul ue usypa “(,.s1usned Jo JequinN Buipuadap) SqdOH 40 Siualjed Jo JaquinN
6., PI31Y) J31S1631 S1Y) Wouy ‘1a)sibay
SWVd N3 8y ul paiaisibal Ing ajgejrene
10U UayM J0 |020304d 8y} WOl panaLiey
uoied
adAy 8 aweN 1J13UspI
sa|nJa Buipo) | Auobare)d GeLIEA uonIulep ajqelIeA SIGRLIEA Wiy L ULN|od

XLIeN




(WO¥Y-a)) reusrew Arejuawalddns 21U04199]9 Se papIAcid SI aseqelep ay L
€97

"JoU 10 pajsanbal aq |[IM
"Pa199]3s Sl ,,S9A,, UBY) pauonuaw oN /oA | reuiwon JUasU09 _omc.:ou_c_ 1020104d SSWVd 8y} 01
SI $$9204d 1UBSUOD PaWIOUI UE J| Buipiod9e | *B|RLIBA SIUl YIIM pPapod ale
3]qe|tene J0d03old UM SSYd 8yl AJluo

40l od

(sdnoub ay1 Jo auo 1oy dn-mojjo) ou SI 813y}
J1 G +W¥N 10 G + T "9'1 ‘'syuaied dn-mojjoy)
JO Jaquinu + sjeuolssajoud ateayieay

10J dn-moj|0} JO Jagquinu) Jewloy

Buimoyjoy ayr ul pajuasald ase dnoib yoes (Swianed

40 dn-moj|0y + S[euoIssajoid aseayyesy ABojopoyis|A

10J dn-mojjo) ay1 sispinoid aresyyjesy 0 dN-MmoJ|0} "3'1) Pasn aQ PINOUS IAOGE (saedk)
pue sjuaied ylog sepnjoul SSVd ayl | Jaquinu 9|eas wm. co:mc__,rm.cm_o. mwam Qﬂ _ﬂ_mﬁccﬁ%my dn-mojjoy Ng
uayM\ "(steah g'4°6°9) pajuasaid si Jaquinu Sl ccm.;md. DUE gOH) HUN BUO LEL) 210w juaned
abelane ay ‘(sieak g 01 € "6°8) papinoud sI 11 <189k Ut dn-motiol uaied 5
[eAsaiul ue usypa “(,,siusned jo dn-mojjo4 JI sfead ul 110} dOHAUSKEA 83U L
YT, PI3Y) J31s1681 s1y) wouy ‘191sibey
SWVd N3 8y ul paiaisibal Ing ajgejrene
10U U3YM 10 |020104d BY1 WOIY panaliey
uones
adAy 8 aweN 1J13UspI
sa|nJa Buipo) | Auobare)d GeLIEA uonIulep ajqelIeA SIGRLIEA Wiy L ULN|od

XIIIRIN




v91

"(NINY Jaye pue
910490 S82IN0S elep AJepu0dIssS
Buisn uonesijnn Bnip ssasse 01)

S8 A ¢8SEqeIep aU) Ul SSYd Jayl0
‘papinoid 10N :ainseaw awodnO

‘saInuIW
GT-0T :84leuuonsanb Jo uoneing

‘poyrsw

(s13qg119saud

uone[suels) yuoy pue  xoeg
ayl Ag papinoid Apn)
"UOISJSA [eul) 3y} Ul pajuswa|duw mMHS Mymm Hﬂ.m:mg cozwmﬂzm
ch____h\w Emgcm&Eomoc_ .wmm%%@:w_ Bmmem.mmv sJaquosald Bnig+sainseaw
w%_%ﬁ d P i _._“_u ummmg Inoineyag 1S1] S48 119sa4d 01 aireuuonssnd uonesiwiuIw
PISAYd 89 Ul 1591-3ld oBDBIMOL s.Japinold :U01199]|09 Su Jdws
‘sueloisAyd PIIMOU wody a|dwes elep Arewnid JO SSaUBAIN09)o palepdn
Jo}  saireuuonssnb  aull-up INIY 10 85N wopueJ paijiens /[eUO1198S-SS04D SS9SSY pue OdHA g
passasse
aq 0}
901N0S elep sannaalgo sainses|n
s10adse Bunsaiaiu| s101ed1pu| awre.y buldwes juBIsap ApS 19185 SSVd o al
HesIWIulN
ASIY

9 Xauuy




Qo1

(erep a1ebalbbe

159nbal 01 Apnis
sleak aaiyl Jeno uonesiinn
(paiynuapl suelo1sAyd o3 Juas Bnig+sulaouod
aq [1m Asyl moy salleuuonsanb Aajes dINY
"ON ¢9Seqelep ayl Ul SSd 48y10 uo  uolyew.oyul 99.1u1) a1ebnsanul
papiAGId 10N :5INSEAl SWICAING ou) suaied M3IABI ueyo 01 +SaInsesw
T . dujeIpaed 10} aAIoadsonal uolnesIwIuIW
"passasse Burred suerdisAyd :U01199]|09 SH ainydo.q
ag I ININY JO SSBUBAINBYe Bunean elep  Alepuodss JO SSBUBAIIBYD [euoireonps
3yl Moy Uuo S|ielp  ON Inoineysg AgH |e 18be] /reutpnibuo] SS9SSY pue Ddws 9T
(WY
Jo [eaoadde
Jsye pue
o alojeq :Ansibai
ON ¢oseqelep syl ul SSvd 19ylo 391dd3 o Apms
‘NINY ur  Bunedionued uonesijnn
Ja)ye pue 810J8q Passasse aq ||IM SUoYod Bnig+sulsouod
|age]-4Jo s1sebbns Jeuonel Inq woJ) eyep juaned PSETEEN dNY
uo1jdxa JON :2JNseaw awooINO [enpiAlpul Jo a1ebnsanul
'STJEIS [9GB1/130-UO U0 SISA[eue pajood) 0 +Sainseauwl
paseq cmn_:.om% aq (1M SJUoHRg en19149 Aigibie Ansibas Bunsixg uonesIwiIuIw ainydso.ig
: : : Bunssw :U01199]|09 Su [euolreonpa
‘papinoid Jou NINY SLI0Y09  JUAISIXD elep  Alepuodss JO SSBUBAIIBYD .Siuaned
JO SS3JINS SS8SSe 0} SAUNSEdIN Inoineysg ay1 ui syusired |1 /reutpnifbuo] SS9SSY pue Ddws GT
passasse
aq 0}
901N0S elep sannaalgo sainses|n
s10adse Bunsaiaiu| s101ed1pu| awre.y buldwes juBIsap ApS 19185 SSVd o al
HesIWIulN

sy




991

*3U0 SIY1 SjusWa|dwod 11 Jay1aym
$S800R 0] 9|qR|IeAR S|Ie1sp Ou INg
aseqelep Ul papJodal si jonpoud
[eUIDIPaW SIY) 40} SSYd JALNO
¢oSeqeep 8Y) Ul SSVd J8ylo

‘papIA0id JON :ainseswl aWodNO
‘9]qR[1eAR 10U alreuuonsangd

‘(s1sAeue
3yl ur papnjoul Jou ‘sisAjeue
Alojesojdxa 10)) alreuuonsanb
219|dwod |Im sjuaned apnjoul
eyl seanoesd syl Jo suerdisAyd

‘{(uonenojeo azis sjdwes
J1oy) suaned 940G pue sueldisAyd
10} 945G8 :SS820NS 10} ploysaly L

‘papinoid
10N :aJ4reuuonsanb jo uoneing

‘(1onpoud ay1
YUM 82uBLIBdXa YlIM) S8LIIuN0d
[e20] ul suaned pue sueldisAyd
ul SMaIAJIBIUI anniubod
ybnosyy peiIsal  Salreuuonsand

Inoineyaq

19npo.d

ayl  Puiquosaid
sao10e4d

ur JUSIA  puodas
01 Buiuimal

Usym  palnIoal
8q |Im sjuslled-

payoune|
S| 19npo.d
laye  passasseal
pue (Bumss
pue uo11e20|
o1ydeiboah
unodoe

ol Bunyel

pue ajqe|leAe Sse)
181 Jequiosaud o
[aued ueldIsAyd
woly  (paunens
1o a|dwis)
a|dwes wopuey-

sjuaied
pue  sJaquosaid

pauodal-y|as 0} Salreuuonsan® sainseaw suaied pue
‘syuaied 1oy jeuosiad pauren N $a1IJUN0J :U01199]|09 uonesiwIuIW sueloIsAyd
UM MaIAIBIUL pue  sueldisAyd PaIMOU ueadoin3g elep Arewnid S JoJ weiboud
Jo}  satreuuonssnb  aull-up ININY J0 1d1808y g 0} dn- /[RUO1198S-SS04D JO SSBUBANIBYT [euoreonp3 12
passasse
aq 0}
901N0S elep sannaalgo sainses|n
s10adse Bunsaiaiu| s101ed1pu| awre.y buldwes juBIsap ApS 19185 SSVd o al
HesIWIulN

sy




197

‘04G8 :SS329NS 10J PJOYSaIY L

winyes ulyim
pasiwopuel  aq

‘suaned oy 1Im (3s1je1oads Aq sJanibales
SOINUIW 0Z-GT PUe wn_.o_._ _.o,. Ui Inoineyaq ‘69) suedioned pue syuaned
oz -aareuLonsenb 10 UoIRING pauodal-y|as 186.e) ‘Slaqlosald sainseawl
o : : 5 jo sejonb - HYIN 0] saJreuuonsang uolnesIwIuIW suaied pue
‘sAanuns o0p3IMoL Aq papinoid :U01199]]02 S sueldisAyd
paseg-gem JO S19s (JanIbared abesn 3q 0] sJaquiosaid e1ep Arewnid JO SSaUBAIND9)e JoJ weiboud
Auaned/uerdisAyd) 994y L pue o[ EREN Jo 1817 /[eUO1198S-SS04D SS9SSY [euoreonp3 85
‘ININY JO SSBUBAII08L)D
ssaippe 0)] wauodwod
B Se passnasip jou SI Juauodwiod
Apms uonesinn  Bnup eyl
-ON ¢8seqerep sy} ul SSvd 18410
‘papin0.d J0N :3Insesw swo9INQ A ; A
_ papino.d sjrelsp 110yod
:siemsue spusied ou) Anunod yoea 3yl wouy suaned
3yl wou juspuadepul WIS ugim - susaned 0 esgns e
uo1199]109 BYep 8A1dadsold ay | JUBWIEa 01 aJEULIONSANY)
‘uonepijen pue yuswdojansp 3yl JO aAId3|sal UoI29||00  BIEp
alreuuonsanb uo sjrelIEp  ON saNs Jo ajdwes Arewnd [euonoas Apnmis
UONEPI[EA PUE JUSWIHOJAASP aAleIUasaldal -$s01D) + (Moyod uonesi|nn
E_mc.co_.“mo:.c uo Sjielsp ON e Ulelqo 0} JspJo aAnoadsoud) Bnig+sainseaw
: : : abpajmouy ur [ana] Anunod uo1399]|102 uonesIwiuIw
‘(90uaJayaid auoydsjay Jo q 3] 1e paulw.alap elep Arewnd S S[eliarew
|rew-a) 10npoud Jo uolensiuiwpe 101999 aq |11m saus Apnis [eulpnyibuo JO SSBUBAIIBYD [euoireonpa
Jalje paloruod 3Qq 0} Sludlled :SJualled Jo uo1193|9S ‘pauIquio) SS9SSY Slualred 15
passasse
aq 0}
901N0S elep sannaalgo sainses|n
s10adse Bunsaiaiu| s101ed1pu| awre.y buldwes juBIsap ApS 19185 SSVd o al
HesIWIulN

sy




891

'aAN2alqo

adoung
ul syuaied
peyeas  aAnIsod
-AIH JO uonoas

Apms
uonesinn
Brig+(NINY
ay1 Ag persbiel

Apnis urew ay} Jo ued ate ydiym -$50.19 poob,, asou1 BuIpn[ou)
SYAV JO 82UapIdul By} BWO09INO e palapisuod (| SUIBILOD
se asn 01 Alunuoddo Bulssiy -1W3N) YlomisN Aiages dINY
‘0N ¢,aseqelep ayl ul SSvd 48410 JusuiEslL arebnsanul
‘ saivy 0] +Sainseawl
5 _>E%\/My_\4w_&w_mw%hcw_h__w%wov ueadoing ay Ansibai Bunsixe uonesIwIuIW ainydo0.ig
papl 10N : o INOIABUS urlyum  sslgns :U01198]]09 S |euolreanpa
‘papino.d Jou sainseaw INeyed 1npe annisod elep  Alepuodess JO SS3UBAINBYD .suelaisAyd
JO $S920NS  $SASSe 0] BLIBIID T-AIH 10 1oyod /  [euipnubuoq] SSaSSY pue Ddws 19
"ON ¢aseqelep syl ul SSvd 183410
‘papino.d 10N :ainseaw awoNQ
‘paliajal SI puBR|POOAA
adod Ag padojansp >lomawel)
INWNH Jo SSauaANdaY 3
‘3]qe|IeAR 10U 3ireuuonsangd
uolyepifeA
alreuuonsenb uo sjeIGP  ON
‘|[apow peaypoopA adod ayp Jo ¢
-T S|9Ad] 1909 ]Im wielboud ay |
passasse
ag 01
921N0S elep sanidalgo S2ANSeaN
s10adse Bunsaiaiu| s101ed1pu| awre.y buldwes juBIsap ApS 19185 SSVd o al
esIWIulN

sy




691

ON ¢8SeqeIep 8y} Ul SSVd Jayio

‘(WINY yum souerjdwod)
papiAoid 10N :2inseaw awoonO

‘(pabpajmounoe
109)49 auloyimeH
a|qissod) uonoensge Leyd ayl
op [ oym uelodisAyd sjuaned
8yl SI 1 suonusw [02010.d

".PNoJe-4ulL,, prepuels

(papinoud
S|lelsp  ou  1Ing

(ANNY

YUM SiaJed
JO  uonoejsies
SSasSse

01 alreuuonsanb)
UoI23||09  BIEp
Arewnd [euonoss

S9NS  palnuspl -ss01)  +(s4a1e2
E suerss waned pus aned wouwssasse | Aqpaily
,a_wQE:.c__mEm.m UM mc:wﬁ.ma Aunaiseay o) Areip sied)
anniubod mcomh%c: . aney € pajels —onpoud ton991109 Apms
___>>. 995US I0OSY UONEJIPON aquiosaid 0 erep Arewnd uonesi|nn
: _ O palgnuapl  asoyi) pue (uonoensqge Bnig+sainseaw
ayl Buipnjour ‘swuoj Uo1198]|09
Zep 'Apris ol U1 9sn o) Jolig INOWBYAG SIS WEIREIEY UeyDd) Uuo1199]]109 uonesiwiuIw
e SHUSIA aunnol elep  Alepuodas Su pJed
‘papIA0ad 10U Sainseaw (Sreuarew yum Burinp [0JU? [eulpnyibuo JO SSBUBAIIBYD lapulway
JO SS800NS  SSBSSe 01 BLBID uonoeSIes) asn 0} palIAul Juslled ‘pauIquio) SS9SSY wsied 08
passasse
aq 0}
901N0S elep sannaalgo sainses|n
s10adse Bunsaiaiu| s101ed1pu| awre.y buldwes juBIsap ApS 19185 SSVd o al
HesIWIulN

sy




0.1

"ON ¢oSeqelep ayl ul SSvd 1s4ylo
‘papin0id 10N :84nSeal awo9INO
‘3]qe|IeAR 10U aJreuuonsangd
‘uonsenb A3y z ul $s829ns

%08 :SS920NS  10J ploysaiyl
‘ulw

GT :adleuuonsenb Jo uoneing

‘sauljapinb
(4VINOS3) Yoleasay Bunaxsen
pue uowudo oy  ALvI190S
ueadoing ayy pue (vdNyd3)

UOIBI00SS Y UoJeasay
Bunaxe [eannagewIeyd
ueadoing ayl Yam

90UBPJ0JJL Ul PaloNpuod AdAINS

‘alreuuonsanb
jo  Bunsay 1opid  aAenENd

HEILRINTEETNPETN)
a1eaIpul pjnoa sueloisAyd) sdnoib
196181 Apnuspr 01 uoiewloul

(jesw

Yum 10npoud
ayel 01 Jdws
3yl Ul pauleluod
suononasul
Buiquoseid sy
JO uonesijin pue
Buipueisiapun
ssasse 01 AsAIng

onpoid  Spiemo)  sepnmime siaquosaid ease sainseauw
Hc% 5991 %EQ H Bu _WQM%Q onnadessyy 4o alreuuonsan®d uomesiwuIW
b ! 19l sjaued  Jspinoud :U01199]|02 s
a1ebnseAul 01 AsAINS 1UIW [enIu| abpapmou| Wwody o(duwes eep Krewiig 10 SSaUBAII9B
‘alreuuonsanb sull—uoQ uonesiinn WopueJ paljiens /[RUO1198S-SS04D SS9SSY Ddws 8
passasse
9q 01
e | sompu | sumyasons | BESET | SURE, | S| a
. HesIWIulN

sy




T.1

Ul SSSUBAIDAJJS 1IBY] SB ||am
se sjuans Alajes JO 92Ua1ind20
8yl BuIZiWwiuiw Ul SSauUBANIaYD
JIBY) ssasse ||IM pue saibarens
9sayl  Jo asn  s,Jiaquosaid
uo  uonewdoyur  Bunosjjod
a0, M HYIN 3yl se ININY
1O SSBUBAII03)Ja Ssasse 0] ABaress
[eqolB ay1 SI Teym Jesjoun si

‘(3uneu
[EUOITRAIBSQO  pue  dNSIfeInIeu
uo siseydwa ybnouayy pasiwiuiw
3q p|nom 1 se1e1s  |090)04d)
pabpajmouoe 108448 auloyimeH

‘UOITeSIWIUIW SLI
e pawle S[euaew [euoleonpa
Jaquosaid 8yl pue |4 8y
Ul paij10ads se suoIepuUsILLINdal

SuJ82U09

Kiages dNY
arebnsanul
01+(NINY

ay1 Ag parebie] S[erialew
m”“ﬂ_wmmmcwﬁ Buimojjoy ale mwmm asoup butpnjout) |EUOREIND3
AunsiBal 18 cm__oiw apidenwol u,.o juswWoJus (Ansibai 110409 sainseaw Jaquiosaid
m_on.:ome d 1oLgaym Bms_m.% ol ioj palable) aAnoadsoud) uonesIwiIuIw pue
: ” aq |m 19npoud uonv9||09 S uonduosaid
‘papIA0ad 10U Sainseaw Buiquiosaid elep Arewiid JO SSBUBAIIBYD pa1oLIsal
JO SS800NS  SSBSSe 01 BLBID Inoineysg sueIsAyd v /reutpnifbuo] SS9SSY ‘DOdws 26
passasse
aq 0}
901N0S elep sannaalgo sainses|n
s10adse Bunsaiaiu| s101ed1pu| awre.y buldwes juBIsap ApS 19185 SSVd o al
HesIWIulN

sy




¢lL1

"198f04d ay1 Jo anndalgo ue jou si sonoeld ueldisAyd Jo MalAal [eI111ID e 1Byl pue ‘Slusied JO Juswieal] aled [ensn YIIM alajlajul Jou pjnoys j0do010.d

Apnis ay1 18yl saniAioe Bururely a11s syl ul aziseydwa [[Im anua) Buneuipioo) Apnis ayl "paAlasqo Bulaq ate Asyl mouy Aayl usym AjjeardAre 10e 0] ajdoad Jo Aduapual
3U1 SI YoIym ‘109443 suioyimeH ayi Jo 1oedwi ay) aseasdsp ued ubissp onsijelnieu e
‘pajuawiadwi Ajuadoid "SUOIUBAIBIUL UOIBSILIIUIW YSII JO SSBUAAIIDaLS 8] dlen|eAs pue

aled |jensn

Ul asn Jo suJayied sy} 9qLIOSaP 0} dJe 1S8JS)UI JO SALIOJINO UTeW ay} Teyl UaAIB pajuessem aq [[IM (66T e 10 1aB1agst|y1ooy) 199443 aUIOYIMEH 8y} aSIWIUIW 0} SHOHT ¢

'suonajuLIadns ssa| Jo asned
3yl SI ININY 01 anp asealosp
|20e]-10 Ue Jaylaym ulensdse 0}
NoIIp 8q Aew pabpajmounoy
'ON ¢3seqelep ay} Ul SSvd 18ylo
‘papinoid 10N :84nseaw aWwoINQ

NINY 1a1e
pue alojaq |aqe|
-JJO JO 80uapIdul

:3W02IN0

Inoineyag

a|ge|rene
SpJodal  [ealpaw
UUM  S31IUNod
Buiquiosaid
1sayfiy

ayl  ur saus
Ile wou 19npold
[euldipaw
paquiosald
syusied 1\

(WNY

JO uonoNpoJIUI
Jaye

pue a10J8q [8ge|
-JJO  8ulwILIBp
0] MaIA3I Meyd
aA110ads0.110y

) uonv9||09
elep AJepuodss
/leutpniibuo]

(NWINY
ayl Ag parebie]
asoy1 Buipnjout)

SuJa2U09

Kiages dNY
a1ebnsanul

01 +Sainseaw
uonesiwiuIw
MSu

JO SSBUBAINBYD
SS9SSY

weJboud
[euoneanps
pue
"(0dHQ)
uon
eOIUNWIWOD
[euoIssajoid
aIeoyieaH
01  10811Q
e 'Odws ay)
01 sabueyd

144}

‘ON ¢8Seqelep syl ul SSvd 1834yio

{NWY yum aoueljdwod)
papinoad JON :ainsesw awodINQ

‘Syu10dpud SSBUBAINIBYS
pue SluaAs Alajes uo salberens
9S9Ul JO 1093 8yl adulwlaep
0} pasn aq [[IM S|apow Jeaul|
pazijesausb "Anunod yoes Ul
Buljjege] panoidde 01 Bulpiodde
uonew.Jojul Buiqriosaid
yum  soueljdwos jusired pue
Jagquosaid uonenjeAs  sepnjoul
("*")g.1048158]0Y2 WinJas Buronpal




€LT

'SSvd syl
Areyuswia|dwiod sI 31 J1 Jeajoun sl
11 “(8sn wusr-Buo] yum pajeroosse
SBWO2IN0  8SIeApe  JoyUOW
0] $921n0S Alepuodas JO asn) SeA

¢aseqelep 8yl Ul SSVd Jaylo
‘papinoad 10N :8inseal sWodNO
{paLIayal st IAX 3INPON dAD
‘9]qe[IeAR 10U aireuuonsand
‘0408 :SS820NS 104 P|oysaIY L

‘ulw
0z :a4reuuonsenb Jo uoneing
‘(uoisuayaidwod

pue AlJe[d J0J) SalIuUN0d 8yl
JO 8UO0 Ul palsa) Jasn suonsand

‘areuuonsanb aul—uoQ

Inoineyaq
palodal—]|as

abpajmouy|

uonesN
/SSaURJeMy/

81q1b118

3q |m 19npoud
ayl  Puiquosaid
Buniodal-jjes
asoyl :Aanuns
uonenfena

ul aredionued
01 pauAul SO0}
INY 9yl aAl2al
eyl SdOH IV

sJaquiosald

0] aJreuuonsand
:U01199]|02

elep Arewnid
/[RUO1198S-SS01D

sainseal
uomnesIiwiIuIW
S

JO SSBUBAINDBYLS
SSassy

sjuaited pue

suela1sAyd
JoJ weiboud
[euoreonp3

144"




Y.L

Paq1I2Sap SI
Buriojuow UBA3

(NINY
ay1 Ag persbiel

'SSVd sy uonduoseid 01 asoy) Buipnjour)
1oy eyep apinoid Jejiwis poylew v SuJaOU0d
01 URIDIUID Byl Aajes dINY
0] UuonelIAUI Ue a1ebnsanul
YIM  UIDUBAR|3) (ma1na1 1eyd 01 +Sainseaw
0N ¢3SEGEIED SU] Ul SSYd JOUIO 1oy page|d siaplo an110adso.al) uonesIwiuIW
¢ : JO dn-mojjo} uoI93]]09 MSU 18113999
‘ONWY yum soueljdwod) Anoneyed Aq paogles  aq erep  AJepuodss JO SSaUBAIN09)o Aoueubaid
papiAoid JON :84nseaw awodIn0 asN 1M syuaied ay L /  [euipnubuoT] SSaSSY ‘Odws 08T
Apms
(papinoud uonesinn
sjrelep  Jayuny Brug+(NINY
ou)  pawlopad ayl Ag parebie]
Ajaunnol ale asoy1 Buipnjout)
SUOISIaA0IPIRD SuJaOU0D
anoe yaiym (sureyo/spaooal PSETEEN dNY
ul sjendsoy [eaIpaw arebnsanul
0N ¢35EGEIED SU1 Ul SSYd JOUIO Alunwwos Uo paseq 1oyod 01 +Sainseaw
¢ : pue  OJlwapede an110adso.d) uonesIwiuIw pJed uaje
{NWY yum aoueljdwod) Anotneysd yioq  Bunosyal uoI99||09 S wwsaned pue
‘papinoud 10U sainseawl S|eLarewW Anunod yoea elep  Arepuodess JO SS3UBAINBYD 11139342 uol
JO $S920NS  $S9SSe 0] BLIBIID JO peay Ndigdey ur Ssaus Jealul) /reutpniibuo] SSaSSY Jensiuwpy 29T
passasse
ag 01
921N0S elep sanidalgo S2ANSeaN
s10adse Bunsaiaiu| s101ed1pu| awre.y buldwes juB1sap ApS 19185 SSVd o al
esIWIulN

sy




7R

"ININY Jaye
pue 81043 UoIeSI|1IIN Bnup ssasse
01 $324n0s eyep Alepuodss Buisn
Jayo pue susaned Buiquiosaid
Buissasse  AsAINS  [eUOIND9S
—SS0J0 8UO :39npoid Jeuldipsw
SIY} 10} SSVd 18410 OM] aJe 8Jay |

¢aseqelep ay) Ul SSYd Jaylo
‘papInoid JON :8Insesw sWo2NO
‘a|qe[ieAe aireuuonsangd)

‘0508 :SS329NS 10} PJOYSaIY L

uiw
0Z-ST :aJreuuonssnb jo uoneing

‘SM3IAIRUI
1591-a1d  aAniubod  Buipnjoul
(€T0z ‘le 1@ mepausglq
ul pagLIosap saonoeud

1S90 UO paseq aJreuuonsanb

(pardope
aq Aew Auperoads
ueloisAyd uo
paseq Buijdwes

paijiens
saLunod  Jabue)
ur) uonesiuebio

o 159 we uswdoions Asudoud sainseaw
0 k4P ! 19nsd e Ag paurelurew alreuuonsand uonesiwiuIw sueldIsAyd
{MBIAJIBIUI oBDBIMOL sjpued ueroisAyd :U01199]|09 Su 10}
auoyd Jo 8utsul  ybnoayy PIIMOUA woJy a|dwes elep Arewiid JO SSBUBAIIBYD S[eLIRN
pe18|dwod 3g Ued aireuuonsand asn wopues  ajdwis /[RUO1198S-SS04D SS9SSY [euoreonp3 v6T
passasse
aq 0}
901N0S elep sannaalgo sainses|n
s10adse Bunsaiaiu| s101ed1pu| awre.y buldwes juBIsap ApS 19185 SSVd o al
HesIWIulN

sy




9.1

‘ON ¢8Seqelep 8yl ul SSvd 1834yio

(sirexap
ou) uonduosaid
Aq a|qe|lene

AJle121awwo9

(a4reuuonsanb
s1aguiosald)
UoI23||09  BIEp

(NINY
ay1 Aq parebie;
asoy1 Buipnjour)

pue payoune| Arewud Jeuonoas SuJ82U09
‘(NN yum aoueldwod) sem jonposd 8y} -ss0ID + (Moyod Kyoyes dNY
papiAcid 10N :2inseaw awoonO alaym  SaLIuNol aAoadsoud arebnsanul
. . ueadoin3g sjuaned) 0 +Sainseawl
{04/G8 :AanIns
aUl Ul SS300NS 10} PIOUSAIL Inoineysg Ile ur uoneanpa uo1399]]102 uonesiwiuIw
BD3IMOL aeridoidde erep Arewnd MSu
‘uolyepljeA pue juswdojansp S0P3IMOUA ayl  Bunsjdwod [euipnyibuo JO SSBUBAIIBYD Sleualew
alleuuonsenb uo sjreIEP  ON SSaua MY/ sueld1sAyd paulquo) SS9SSY [euoreonp3 8Ye
'ON ¢8seqelep syl ul SSvd 183yio
‘(s|re1ap ou) 1sala1ul JO
SBWO09IN0 8SIAAPE JO 9IUBIINII0
YUM (DdWS 8yl Ul papuswLIodal
Buriojuow CYNEREY
10U "6'9) s1010R) MSII 19adsns Jo Apnis
uonNQLIUOY B1eWISd SUOIUBIA uonesIinn
) Bnig+suladuod
‘(IWINY yum souerjdwod) A91es  dINY
papinoad JON :ainsesw awodNQ suaned e
‘|3ge| 01 Bulploade aqliasald 0] jodus 01 1dsade (Ansibal ooy 0 +Sainseauwl
papuUBWWO09al 8q ||IM SJaqLIasaid Teyl Sanudd 0} pe  aAnodadsoud) uonesiwiuIw
ayL *(3onpoud [euldIpaw AJuo  painquisip uo1399]]02 Su uonnqguisip
ay1 Buiguosaid o) Alorepuew) aq |m 19npoud elep Arewnid JO SSaUBAIN09)o paloLsal
INWY 8y} Jo Lred si Ansibal sy Inoineysg [euldipaw 8yl /reutpnifbuo] SS9SSY pue Ddws 672
passasse
aq 0}
901N0S elep sannaalgo sainses|n
s10adse Bunsaiaiu| s101ed1pu| awre.y buldwes juBIsap ApS 19185 SSVd o al
HesIWIulN

sy




LT

'ON ¢9Seqerep au) Ul SSd Jayio
‘papIn0id JON :8inseswl sWodNQO
‘a|qe[reAe aireuuonsangd)

‘(urewop eLisreW
[euoIreoNpa 214193ds JO UOISIASI
196611 |IM SBYel SS8IINS JaMO|
yum suonsanb) uonsenb yoes
10} 9508 :SS820NS 10} PloysalyL

‘papinoid
JON :aJreuuonssnb jo uoneing
‘papinoud
P Jueudojensp supEmoRSoN® suefoisAud saunsea
pue 1 |9nsp 8l " - pautel) Jo alleuuonsand uonesiwiuIw sueldIsAyd
‘paiayaud PIIMOUA aseqelep SHVIN :U01199]|09 Su 10}
J1 Yewuoy Jaded ul 1o rew-s Aq (ssaungasn ayl ul pasassibal elep Arewiid JO SSBUBAIIBYD S[eLIRN
was (uoisian jpd) aireuuonssend) paAtgasad)  asn sueld1sAyd /[RUO1198S-SS04D SS9SSY [euoreonp3 6YE
passasse
aq 0}
901N0S elep sannaalgo sainses|n
s10adse Bunsaiaiu| s101ed1pu| awre.y buldwes juBIsap ApS 19185 SSVd o al
HesIWIulN

sy




8.1

(%69 ‘9¢/8T=U) papinoid s|resp 213199ds ON

«.Aem 919)dwod atow e ul A1ayes w.sl-buoj JO uoien|eAs pue

A19yeS anneIedWOd JO JUBWISSASSE ‘SjuBLUeal) Usamlag YalIMs oym sjualied ul Uo1198]|02 Blep panuiuod Bulmoje apnjoul suoseal ayl
‘AnsiBay 214199ds 10npoud e uey) anjeA Jajealb Jo ag pjnom sawoipuAs ansejdsApojaAw yum swusned ul saidesay J1aylo pue piuwijAsy
JO asn plJom [eal 1noge elep Bunas|jod Ansibay aseasip ,, ainsodxa a|buls ueyy Jaylel aseasIp UO paseq UoISN|oul B 10j adudlajald
(,,JeuonUaAISIUI-UOU ® Se PalIsse]d 8 ued |09010.d pasodoid sy 12yl WIJUOd PINoYs HYIA au,,

‘ Apnis 8y} Jo ainjeu [euoireAIasqo ayl Buldlogulal JO wie syl yum paigijdwis ag pjnoys s1oadse awos,, ‘,.Selq Jo $82Inos [enpisal adnpal
pue Apnis ayj Jo ainjeu jeuonowold ay) aonpal,,) Apnis ayl JO ainjeu [euoljuaAIalul-uou pue jeuonowold-uou e prenbajes jou pip ubiseg
.. ueld aouejIBinooRWIRY- 8yl Ul paulfino slulod ay) ssaippe

0] J0 dIAN'Y 3y} YlIM Ud1SISUOD PaJapIsuod Jou sem Apnis Jo ubisap mau,, dINY a8yl JO SuIaduod Alajes ayl ssalppe 01 ajelidoidde 10N
.SIINsaJ ay1 Jo AlpIjeA sy useayl pjnod eyl Apnis ayl Jo 19Npuod pue ubisap ayl,, s1nsal ayl Jo AlpijeA syl asiwoidwod pinod ubiseg
(..Sa1pn1s aeIedas 0M] 19NPUOI

PINOYS HWIA 8yl 18yl paaibe DHd 8yl ‘asn [aqe]-1 0 SSasse 01 MaIA3J 1eyd aAI10adso.1al & wioyiad 01 pue Ansibal aseasip e 10npuod 0}
Juswialinbai ay) y1oq ssalppe 01 |020104d a|buls,,) ABojopoyiaw awes ayy Buisn saAndalgo A1ajes Juaiaylp ssalppe 01 ssausielidoiddeu)
(.. Juswdojanap [ealul}d ay)

Ul Pasn aJam S|0J1U0D [eI1I0ISIY 80UIs AIessaoau sem wie Joresedwod e ‘Juawininioal Aq pasod sabusjeyo andsap,,) Joresedwod Jo yoeT

:(9z=u) ubisep Apms

*9U0 YoBd Ul SJUSWILIOD JO J3quunu 8y} YHIM SJUSWWOID
Jejiwis 01 paingrme [age| A106a1eo [ans|-ybiy ayy pue (sulod 131ng) Suawiwiod Jejiwis bulureluod Aiobareogns Aq padnoib pajuasald si 1xal
wieqtan ayl "Ovdd ayl Aq sjooojoid SSd 8yl Jo uonoalgosuonoalal ayl 1oy sjqisuodsas paispISuod UIadu0d Jo Seale ayy sAejdsip xauue SiyL

J Xauuy



6.1

(%9 ‘T=U) papinoid s|relap o1109ds ON e
(z=u) ..Spoyiaw uoI98]|02 elep 1581 01 10]1d © I8PISU0I 01 HWIA Yl paisenbal DvHd,, ‘..uonenaed

JO SISeq 8yl aulyap 0] J3pJo Ul palpnls aq 0 suoIoeal ayl Jo SISAjeue 1si1y e Jo uolyejuasald,, Aujiqises) uoddns 0] 8duapins Aleulwijald e
,» ‘PapIn0Id saunbiy 8yl UO paseq Seiq U01198|8S WOoJ Ja44Ns ||IM aseqelep Siyl 1eyl
UI82u0d passaldxa JWHd,, ‘..UOIIRIIISSRIISIW aWw09IN0/ainsodxa Jo 1oedwi jueaiiubis Ajjenusiod ay) [013U0D 0) papudlul SpeW dlam
Apnis ay1 Buluayibuais e Buiwre suonssbbns ,, ‘,.seiq JO $82IN0S [eNpISal 3dnpal,, ‘., "uolealpul Aq Buipunouod asiwiuIW 0] Sainseaw,,
‘ SeI] UOI123]8S PIOAE pue JO}UOW 0} S8INSeaw Uo suoljedlylie|d,, ‘,.synsal ayl Jo AlpifeA ay) usyealyl pjinod eyl Apnis ayl JO 10Npuod
pue ubisap,, ‘..as0p Bulpeo| Jaybiy ayy Jo A1ajes syl INoge Suladuod ssalppe 01 Aljige s,ubissp Apnis ayl yum pajeloosse sabuajjeyo,,
‘. Jamod [ea1s1iels palii| 01 anp awrJfswWI} PalIoads ayl UIYyIIM suolisanb youeasas pajoadxa 8yl JaAIIBP 10U PINOM Pa1da|as 3INos
elep ay) yeyr burispisuod Apnis pasodoad ayl Jo AujIgisesy syl UO passaldxa alam suiaduod,, ‘ uoneindod juaired 81qibije sy Jo sjdwes
aAI1eIUSSaIdal B 109]9S 01 8]qe aq pinom pasn Huiaq yoeosdde ay) yeys uoryedijiie]d e BuipiAoid pue seiq uoida|as asiwiuiw o} yoeosdde,,
‘..SNA aAndadsolial ayl pue SSd aANvadsoad ayl usamiaq aaualalialul ou Si a1ay) ey asluelenb 0] sainseaw palsanbal,, ‘,.Synsal Apnis
ay] Joj uoisioaid [eansiiels ured 0] JapJo Ul aWil UOIRAISSUO 3y} puaixa Jojpue (seseqerep [euonippe apnjoul 6 8) Apns ayl Jo adoas
[earydeaboab ayy puedxa,, ‘,.S1nsal ay) Jo ssaujnybuluesw ayy uo 19edwi pjnod eyl dn moj|oy Jo uoielnp ayl pue azis sjdwes,, ‘. .saAnaalgo
pasodo.d ayj ssaippe 01 Apnis ay Jo Aljige ayr uo ueld siIsAjeue [eda1Isiels ayl pue sadinos elep pasodoid ay) Jo suoneliwl| syl Jo 1edwl,,
‘. .saAnoalgo pasodoid ayy ssaippe 01 Apnis ayl Jo Aljige syl uo ajdwes ayl JO SSauaAlRluasaldal ay) pue ubisap syl Jo suolelwl| syl

Jo1oeduwl,, ‘. s)nsas Apnis ayl 198 e 1ybiw Jap|o pue sieak g9 pabe sjusired Uo UOIBWIOLUI JO %IB| BUl,, ANPI[RA J141IUSIJS UIIM SUIBJU0D e
LOuljawI1) papuaixa ayj Jo ssauareridoidde,, ‘. paroadxa ueyl saybiy siI ajes dn-mojjo) 01 150] PaAIBSFO ay) JI pajuawajdwil
9Q 0] sainseaw ssnasip pue ayel dn-mojjoy 03 1so] pasodold uo uolssnasip e apnjoul,, ‘. Buoe] NS alem awelgawn ajerdosdde ue

UILUIM PauIeIqo aq ued s)ynsal eyl os poliad juawiinidal sy Jo yibus| ayp 1w 0] sainseau,, Aljigises) [euoneiado ainsus 0] SaINSeslN e

:(Tz=U) A1paises



081

(%69 ‘9T/TT=U) papinoid sjrelsp oy10ads ON e
.oSeqelep pa1ds|es ayl
Jo uonendod [e101 8y Jano uonejndod paloses e Jo asn 1o} uoneaynsnl, ‘. swuaned a1qibia 19919p 01 9|qe Ajjenusiod $824n0S elep N3
[[e JO MaIAIBA0 Yybnoloyl W :apnjoul pjnoys yaiym ‘uonenjens Alajes ayl 1oy [090104d Apnis mau e apinoid 01 HVIA 841 papuaLiwodsl
8104819yl DWVHd 8yl ‘..Sa11IUN0I JUaJaLIp 8yl ul asegerep ayl ul papnjoul sis1bojodseulb Jo uoluodoad ayy uo uonealynsnl spinoid
pINoYs HYIN 8yl "papinoid saunbiy ay) uo paseq Seiq UoI10a]as WOL) JaJNs |JIM aseqelep SIYl Jeyl Uiaduod,, :994n0s eyep Jo Aoenbapy e
..S9SBI SNOLIAS JO uoisnjaul,, ‘. sisuonnaeld [essush eia syjuedionted

Apnis 11n12a1 01 ose sI Apnis ay) ‘sisiBojooseuAb eIA sjuedioied Apnis JO Juswiinioal 01 uonippe uj,, ABajens buljdwes Auawiiniody e
(9T=u) uonendod /a24n0s el

(%t ‘8T/8=U) papinoid s|relap dij10ads ON e
(..$S1 8Y1 JO yaea 10y} |nyssaaans Ajdrenbape aq 01 swwelbold |[eJano ay JapISuod 01 JapJo ul SaA1aalqo Apnis ayj Jo yoes Joy
Slamsue 1991109 Bulpinoid sjeuolssaj0id a1edyljeaH Jo abrjuadlad ajgeidadde wnwiuiw ayj 18s,, pue ,.DdHA pare|jal ayl Jo uonnglisip
pue uonewJojul 1onpoad pasiAal ay) Jo uonejusws|dwi Buiptebal Buiwin juens|al se ||am se sussired uonesijiin Jo sasAjeue ay) ul
UOIIRIBPISUOD OJUl USMe] 8g PInoys uoiedlpul dnnadesayl ayy ul sabueyd sepnoiued ,, ‘. erep Buissiw Jo Buljpuey,,) uonewioyul pajielsp
alow pajuasald saiyl AJuQ sisAfeue pajussald ayy Buipsebas (T=u) uejd SISAjeue [eanSIILIS B 1IWIQNS 0) pasau ayl ‘(E=u) suoleolyLIR|o

‘(z=u) s|re1ap Jayuny apinoad 01 paau ayl Buiels uolisiAal palinbal ay) JO ainjeu ay) pueisiapun 0} [1e1ap JUSIdILNSUI PRy SJUBLILWOD 1SO|\ e

:(8T=u) sIsAeue v1eQ



181

«'SUBIIed 000'T apnjoul
Ajuo 01 jesodoud S,HWVIN dUl Yiim aaibe 10U Sa0p a10jalay) pue Apnis uonesijin Bnip siyy 10} azis ajdwes palinbai ayl si sualred 000‘S
1ey] SI9pISU0d DWHd 9yl,, ‘.8z1s ajdwes |jews pasodoid ayy uo papasu si uoirealynsnl sayuny,, ‘.. (agearjdde J1) pajjoius ag 01 sjuaied
Jo Jaquinu ayy Ajbuipiodoe Buiepdn ‘(94 G) 814 dn-mojjo) 01 1s0] pasodold uo uoIssnasIp,, 8zIS ajdwes puswe 0) Pasau JucledlylR|D e
.Jamod
pue azis Apnis,, ‘., " Jamod [eanIsirels paywi| 01 anp 821nos eyep pasodoid ayl yeys Builapisuod passaldxs alam suladuod,, Jamod [eansiels e
.SHnsas Apnis ay 1oy
uoisioaid [eonsiiels ured 03 JapJo Ul swill UOITeAISSHO 8] pualxa do/pue) Apnis ayl Jo adoas [ealydelboab ay) puedxa,, uoisioald [eansnels e

:(0T=u) az1s sjdwes

(%cy ‘2T/G=U) papiroid s|relap oij10ads ON e
Aldrelidoadde paloriuow ag pinoys syutodpua jeuonippe yans eyl paisebbns
DVHd 3yl aloyalayl ‘|0s0104d 8yl ul passaippe Ajgrenbape 10U aJe Sulaouod A1ajes asayl ‘SSejaylIaAsN SUJadu0d A1ajes JejnaseAoIp.ed
-UOU 1810 Ssaippe 01 dINY 8yl ul papnjoul sem Apnis ayl,, dNY 8yl ul 18s Apnis ayl Jo asodind ayy Buissalppe 1ou saAndalqo e
.Siutod-pus Arepuodas pue Arewlid ay) uo uoliedljLIR|o apinoid,, ¢, .saA108lqo ajgeinseaw J1419ads aiow
01Ul SNA PUB SSYd aY1 Jo s[eob |JeJano ayl alejsue.l pjnoys HY A, Uoliuiap sulodpus /saAndalgo ajgeinseswl 210w JapISUOD 0] PaaN e
.Swiodpua 214199ds pue elep uoissalbo.ad aseasip wia)-Buoj bulurelgo Jo aAndslqo jeuonippe ayi spnjoul 01,
‘Jelia)al ay) JaYe pue a10)aq suosiiedwod 193])a1 01 S3AI13[0 pue uonsanb yaeasal syl JO JUBWPUBLWE * ¢, pasIAaL aq pInoys saAndalgo

Apnis ayy ‘saAndslqo urew se [age|-uo Sjuswieal) AJuo apnjoul pjnoys |020304d ayl,, SaAN2slqo puswe/[euonippe IapISuod 0) PasN e

(zT=U) syulodpus /seAndslgo



¢81

.Burouanbas ‘Burjdwes Buiprebal sebueyd ayl yum j090310.4d palepdn ue papinoid ajgerdasde aq pjnod Apnis onnsusbodeweyd,, J8ylQ e
.SM3IABJ 1JeYd U0 paseq Aem aAI10adsolial A21adwod e ul pawiogiad aq [|IM UOI19]|02 Blep 3yl 1eyl AJ1IR|D,, UOIRIILLIR|D 10) POSN e
.uejd uonepifeA eyep e apinoid 01 pue ‘papaodal aq [|IM Teyl
aInsodxs uo eyep Ajue|d,, ‘..dINY 8yl ul papnjoul sjuswalinbai syl 18aw Aay) Jayraym ssasse 03 aj1j0.ad A1ajes syl Jo sjoadse Aay Jaylo
uo 3|qe|IeAe aq 01 A|a1] B1ep ay) 4O Alewwins e 1wgns 0} paisanbal aq pjnoys HVIA 8yl ,, UoIIepIfeA elep /erep Urelad 109]|09 0] paaN e
‘ Juswieal) swoy Burnp 1usAs asIaApe Aue JO UOITRIUBWINIOP JUBIDIINS B 8INsus 01 ApNis 8yl ul papnjoul

usag aAey oym sjualred e Joj Aselp Juswiean e jo Buidasy syl poddns pinoys HWVIN ayl,, SIUsWNSUl 914198dS JO UOIEPUSWILLIOIDY e

:(2=u) Juswabeuew ;uonl9||0d BIRQ

(%Pv ‘6/v=U) papinoid s|1e1ap o14103ds ON e
[eLI8JewW [euoi1eanpa JO UOITeUIWaSSIP 8yl JUN0JJe 03Ul 9.} 0} Saul|aWil 8y} JO UOISIAAL B, ‘ elep

asay1 Jo uoisinoad uodn papiaoid aq [|Im auljawil papusixa ayl Jo sssualelidoidde sy, sauljdwil Jo ssauarelidoidde uo suoljeIapisuc) e
.. 9]q1ssod se uoos se A3AINS ay1 LILlS 01 DWHd ay)
Aq paisanbal SI HVIN 3yl,, ‘..Siutodpua Arepuodas [euollippe 01 uolejal ul Apnis ayy uels 0l Aejap Jayuiny aqg Jou pjnoys aiayl snyj pue
‘wisIjogquiaoquioyl snouaA jutodpus Arewnd syl aq pjnoys SSYd ayl Jo snaoy Apns auyy,, ‘.. Apnis A1ajes uonestioyine-1sod 1oy uonebijgo
ue asodwi dINHD 8yl 1eyl pasiApe 310Jaiayl DWHd a8yl "19npoid syl Jo YSLI 2110qWIOIY] [elIde pue -SNOUSA U] JO UOIesLIa)orleyd

Jayuny ay) o) [enuasss Sem GTOZ Ul palaAljap synsal yim Apnis e Jeyl paiapisuod Jwdd ayl, Aejsp Apnis pIOAe 0] SUISOUOD e

(6=U) SaU0IS3IA /SaUIjBWIL

(%0v ‘0T/¥=U) papiroid s|relap o1j10ads ON e



€81

.SuOIJral 8SIaAPR/SIUBAS asIaApe Jo Bunuodal pue Juswabeuew,, buniodsi A19)es

7002/92. ON (03) uone|nbay

JO BQT 391UV UlIM 30UBPIOIJR Ul Japjoy uoiesLioyine Buinayew pauiaduod ayl uo uoiehijqo ue se papnjoul ag pPINoyYs SSYd ayl 4o
19NPU0D 8Y} 1By} PBWIJUOD DV Hd 8YL,, ‘. '7002/92. ON (D) uonenfiay ayi Jo eQT 801y YlIM 8ouepIodde ul Apnis A1ajes uonestioyine
-150d oy uonebijgo ue asodwl dNHD a4l 1Byl PasIApe 810JaIdyl DWHd ayl "19npoid ayl JO ¥SII 2110qWIoJY) [elIdle pue -SNOUdA
8y} JO UoIIesLIaloR.IRYD JBYLNY AU} JOJ [RIIUSSSS SEM GTOZ Ul PaIdAIIaP SINSaJ YIM Apnis e Jeyl palapisuod Ddd ayl,, uonebijgqo Ssvd
.[painsua aq |[IM e1ep pasiWwAuUOUR JO 8Sn aU1 MOY UO UOIIewIoul apnjaul sisanbal DwHd ayl,, uonoaaloid ereq

..'punoiBxoeq pue ajeuoie ayl AJ1ied o1, punoifiyoeq pue [euoney

SEiTe)

(908 ‘G/y=u) pap1roid s|re1sp oN

.paredipurenuod si yaiym ‘asn (QHD) aAndasenuod

[eUOWIOY pPauIquIOd JuBliWodu0d Aue Jo uondiiosap e Bulpnjoul,, SUOITRIIPAL JURIIWOIUO0I 3qIdSap 0] pasu ayl Bulpsebal Juswwod auo AjuQ

:(g=u) ss|qelren

(%67 ‘Z/z=U) papinoid s|1e1ap 214193ds ON



184



References

1. Irwin A, Rothstein H, Yearley S, McCarthy E. Regulatory Science - Towards a
Sociological Framework. Futures. 1997;29(1):17-31.
2. PMDA. PMDA International Vision: PMDA EPOCH Toward 2020 [Internet]. 2011 Nov

[cited 2016 Nov 23]. Available from: http://www.pmda.go.jp/files/000152824.pdf. PMDA
November 2011.

3. Patient Health Protection. European Medicines Agency process for engaging in external
regulatory sciences and process improvement research activities for public and animal health
[Internet]. London: European Medicines Agency; 2013 Jan [cited 2016 Nov 23]. 11 p. Doc Ref
No.: EMA/14946/2013. Available from:
http://www.ema.europa.eu/docs/en_GB/document_library/Other/2013/03/WC500139888.pdf.

4. FDA. Advancing Regulatory Science [Internet]. Silver Spring: U.S. Food and Drug
Administration [updated 2010 May 24; cited 2016 Nov 23]. Available from;
http://www.fda.gov/ScienceResearch/Special Topics/RegulatoryScience/default.htm: FDA; [

5. Avorn J. Two centuries of assessing drug risks. The New England journal of medicine.
2012;367(3):193-7.

6. Strom BL, Kimmel SE, Hennessy S, editors. Pharmacoepidemiology. 5th ed. West Sussex,
United Kingdom: John Wiley & Sons, Ltd; 2012.

7. World Health Organization.The Importance of Pharmacovigilance - Safety Monitoring of
Medicinal Products [Internet]. Unites Kingdom: World Health Organization; 2002 [cited 2016 Nov
23]. 52 p. Available from: http://apps.who.int/medicinedocs/pdf/s4893e/s4893e.pdf

8. Scurti V, Romero M, Tognoni G. A plea for a more epidemiological and patient-oriented
pharmacovigilance. European journal of clinical pharmacology. 2012;68(1):11-9.
9. Borg JJ, Tanti A, Kouvelas D, Lungu C, Pirozynski M, Serracino-Inglott A, et al.

European Union pharmacovigilance capabilities: potential for the new legislation. Therapeutic
advances in drug safety. 2015;6(4):120-40.
10. Council Directive 65/65/EEC of 26 January 1965 on the approximation of provisions laid
down by law, regulation or administrative action relating to medicinal products [Internet].
Available from: http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31965L0065:EN:HTML
11. Williams JR. The Declaration of Helsinki and public health [ Internet]. World Health
Organisation; 2008 August [cited 2016 Nov 23]. Available from:
http://www.who.int/bulletin/volumes/86/8/08-050955/en/.
12. Mastroianni A, Faden R, Federman D, editors. Women and Health Research: Ethical and
Legal Issues of Including Women in Clinical Studies: Volume I. Washington: National Academies
Press 1994.
13. ICH. About ICH: Mission [ Internet]. International Council for Harmonisation of
Technical Requirements for Pharmaceuticals for Human Use [cited 2016 Nov 23]. Available from:
http://www.ich.org/about/vision.html

[Available from: http://mwww.ich.org/about/vision.html.
14. ICH. Guideline for Good Clinical Practice E6(R1) [Internet]. ICH; 1996 Jun [cited 2016
Nov 23]. Available from:
http://www.ich.org/fileadmin/Public_Web_Site/ICH_Products/Guidelines/Efficacy/E6/E6_R1_Gui

deline.pdf [

15. Sheridan DJ, Julian DG. Achievements and Limitations of Evidence-Based Medicine.
Journal of the American College of Cardiology. 2016;68(2):204-13.

16. Pansieri C, Pandolfini C, Bonati M. The evolution in registration of clinical trials: a

chronicle of the historical calls and current initiatives promoting transparency. European journal of
clinical pharmacology. 2015;71(10):1159-64.

17. Laporte JR. Fifty years of pharmacovigilance - Medicines safety and public health.
Pharmacoepidemiology and drug safety. 2016;25(6):725-32.

18. Frau S, Font Pous M, Luppino MR, Conforti A. Risk Management Plans: are they a tool
for improving drug safety? European journal of clinical pharmacology. 2010;66(8):785-90.

185


http://www.pmda.go.jp/files/000152824.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Other/2013/03/WC500139888.pdf
http://www.fda.gov/ScienceResearch/SpecialTopics/RegulatoryScience/default.htm:
http://apps.who.int/medicinedocs/pdf/s4893e/s4893e.pdf
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31965L0065:EN:HTML
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31965L0065:EN:HTML
http://www.who.int/bulletin/volumes/86/8/08-050955/en/
http://www.ich.org/about/vision.html
http://www.ich.org/about/vision.html
http://www.ich.org/fileadmin/Public_Web_Site/ICH_Products/Guidelines/Efficacy/E6/E6_R1_Guideline.pdf
http://www.ich.org/fileadmin/Public_Web_Site/ICH_Products/Guidelines/Efficacy/E6/E6_R1_Guideline.pdf

19. Heads of Medicines Agencies. Action Plan to Further Progress the European Risk
Management Strategy [Internet]. London: European Medicines Agency; 2005 May [cited 2016
Nov 23]. 9 p. Doc Ref No.: EMEA/115906/2005/Final. Available from:
http://www.ema.europa.eu/docs/en_GB/document_library/Other/2009/10/WC500006306.pdf

20. Volume 9A of The Rules Governing Medicinal Products in the European Union —
Guidelines on Pharmacovigilance for Medicinal Products for Human Use. [Internet]. 2008 Sep
[cited 2016 Nov 23]. Available from: http://ec.europa.eu/health/files/eudralex/vol-9/pdf/ivol9a_09-
2008_en.pdf

21. Borg JJ, Aislaitner G, Pirozynski M, Mifsud S. Strengthening and rationalizing
pharmacovigilance in the EU: where is Europe heading to? A review of the new EU legislation on
pharmacovigilance. Drug safety. 2011;34(3):187-97.

22. Comission of the European Communities. Commission Staff Working Document:
Accompanying document to the Proposal for a Regulation of the European Parliament and of the
Council amending, as regards pharmacovigilance of medicinal products for human use, Regulation
(EC) No 726/2004 laying down Community procedures for the authorisation and supervision of
medicinal products for human and veterinary use and establishing a European Medicines Agency,
and the Proposal for a Directive of the European Parliament and of the Council amending, as
regards pharmacovigilance, Directive 2001/83/EC on the Community code relating to medicinal
products for human use [Internet]. Brussels: Comission of the European Communities; 2008 Dec
[cited 2016 Nov 24]. 61 p. Doc Ref No.: SEC(2008) 2670. Available from:
http://ec.europa.eu/health/files/pharmacos/pharmpack_12_2008/pharmacovigilance-ia-
voll_en.pdf.

23. Giezen TJ, Mantel-Teeuwisse AK, Straus SM, Egberts TC, Blackburn S, Persson 1, et al.
Evaluation of post-authorization safety studies in the first cohort of EU Risk Management Plans at
time of regulatory approval. Drug safety. 2009;32(12):1175-87.

24, EMA. Pharmacovigilance legislation [Internet] [cited 2016 Nov 24]. Available from:
http://www.ema.europa.eu/ema/index.jsp?curl=pages/special_topics/general/general_content_0004
91.jsp&mid=WC0b01ac058058f32d

25. Directive 2010/84/EU of the European Parliament and of the Council of 15 December
2010 amending, as regards pharmacovigilance, Directive 2001/83/EC on the Community code
relating to medicinal products for human use [Internet]. Available from: http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2010:348:0074:0099:EN:PDF

26. Regulation (EU) No 1235/2010 of the European Parliament and of the Council of of 15
December 2010 amending, as regards pharmacovigilance of medicinal products for human use,
Regulation (EC) No 726/2004 laying down Community procedures for the authorisation and
supervision of medicinal products for human and veterinary use and establishing a European
Medicines Agency, and Regulation (EC) No 1394/2007 on advanced therapy medicinal products
[Internet]. Available from: http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2010:348:0001:0016:EN:PDF.

217. Directive 2001/83/EC of the European Parliament and of the Council of 6 November 2001
on the Community code relating to medicinal products for human use [Internet]. Available from:
http://ec.europa.eu/health/files/eudralex/vol-

1/dir_2001_83 consol_2012/dir_2001_83 consol_2012_en.pdf

28. Regulation (EC) No 726/2004 of the European Parliament and of the Council of 31 March
2004 laying down Community procedures for the authorisation and supervision of medicinal
products for human and veterinary use and establishing a European Medicines Agency [Internet].
Available from: http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=CONSLEG:2004R0726:20120702:EN:PDF

29. Comission Implementing Regulation (EU) No 520/2012 of 19 June 2012 on the
performance of pharmacovigilance activities provided for in Regulation (EC) No 726/2004 of the
European Parliament and of the Council and Directive 2001/83/EC of the European Parliament
and of the Council [Internet]. Available from: http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2012:159:0005:0025:EN:PDF.

186


http://www.ema.europa.eu/docs/en_GB/document_library/Other/2009/10/WC500006306.pdf
http://ec.europa.eu/health/files/eudralex/vol-9/pdf/vol9a_09-2008_en.pdf
http://ec.europa.eu/health/files/eudralex/vol-9/pdf/vol9a_09-2008_en.pdf
http://ec.europa.eu/health/files/pharmacos/pharmpack_12_2008/pharmacovigilance-ia-vol1_en.pdf
http://ec.europa.eu/health/files/pharmacos/pharmpack_12_2008/pharmacovigilance-ia-vol1_en.pdf
http://www.ema.europa.eu/ema/index.jsp?curl=pages/special_topics/general/general_content_000491.jsp&mid=WC0b01ac058058f32d
http://www.ema.europa.eu/ema/index.jsp?curl=pages/special_topics/general/general_content_000491.jsp&mid=WC0b01ac058058f32d
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2010:348:0074:0099:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2010:348:0074:0099:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2010:348:0001:0016:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2010:348:0001:0016:EN:PDF
http://ec.europa.eu/health/files/eudralex/vol-1/dir_2001_83_consol_2012/dir_2001_83_consol_2012_en.pdf
http://ec.europa.eu/health/files/eudralex/vol-1/dir_2001_83_consol_2012/dir_2001_83_consol_2012_en.pdf
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CONSLEG:2004R0726:20120702:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CONSLEG:2004R0726:20120702:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2012:159:0005:0025:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2012:159:0005:0025:EN:PDF

30. Directive 2012/26/EU of the European Parliament and of the Council of 25 October 2012
amending Directive 2001/83/EC as regards pharmacovigilance [Internet]. Available from:
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2012:299:0001:0004:EN:PDF.

31. Regulation (EU) No 1027/2012 of the European Parliament and of the Council of 25
October 2012 amending Regulation (EC) No 726/2004 as regards pharmacovigilance [Internet].
Available from: http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2012:316:0038:0040:EN:PDF

32. EMA. Good pharmacovigilance practices [Internet]. [cited 2016 Nov 23]. Available from:
http://www.ema.europa.eu/ema/index.jsp?curl=pages/regulation/document_listing/document_listin
g_000345.jsp&mid=WC0b01ac058058f32c

33. Office of the Executive Director. Plan for implementation of the pharmacovigilance
legislation by the European Medicines Agency: Activities to protect and promote public health
2012 in partnership with European Member States [Internet]. London: European Medicines
Agency; 2012 Feb [cited 2016 Nov 24]. 6 p. Doc Ref No.: EMA/64750/2012. Available from:
http://www.ema.europa.eu/docs/en_GB/document_library/Other/2012/02/WC500121837.pdf.

34. Pharmacovigilance Department. One-year report on human medicines pharmacovigilance
tasks of the European Medicines Agency - Reporing period: 2 July 2012 to 1 July 2013 [Internet].
London: European Medicines Agency; 2014 May [cited 2016 Nov 24]. 44 p. Doc Ref No.:
EMA/171322/2014 Corr. Available from:
http://ec.europa.eu/health/files/pharmacovigilance/2014_ema_oneyear_pharmacov_en.pdf.

35. EMA. Committees, working parties and other groups [Internet]. [cited 2016 Nov 24].
Available from:
http://www.ema.europa.eu/ema/index.jsp?curl=pages/about_us/general/general_content_000217.js
p&mid=

36. European Comission. Report from the Comission: Pharmacovigilance related activities of
Member States and the European Medicines Agency concerning medicinal products for human use
(2012 - 2014) [Internet]. Brussels: European Comission; 2016 Aug [cited 2016 Nov 24]. 17 p. Doc
Ref No.: COM(2016) 498 final. Available from:
http://ec.europa.eu/health/files/pharmacovigilance/pharmacovigilance-report-2012-2014_en.pdf
37. EMA. Guideline on good pharmacovigilance practices (GVP) — Module V: Risk
management systems (Rev 1) [Internet]. London: European Medicines Agency; 2014 Apr [cited
2016 Nov 24]. 60 p. Doc Ref No.: EMA/838713/2011 Rev 1. Available from:
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2012/06/WC50012
9134.pdf

38. EMA. Guideline on good pharmacovigilance practices (GVP) — Annex | - Definitions
(Rev 3) [Internet]. London: European Medicines Agency; 2014 Apr [cited 2016 Nov 24]. 24 p.
Doc Ref No.: EMA/876333/2011 Rev 3 . Available from:
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2013/05/WC50014
3294.pdf

39. EMA. Guideline on good pharmacovigilance practices (GVP) — Module XVI- Risk
minimisation measures: selection of tools and effectiveness indicators (Rev 1) [Internet]. London:
European Medicines Agency; 2014 Apr [cited 2016 Nov 23]. 22 p. Doc Ref No.:
EMA/204715/2012 Rev 1*. Available from:
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2014/02/WC50016
2051.pdf.

40. Zeitoun JD, Lefevre JH, Downing NS, Bergeron H, Ross JS. Regulatory review time and
post-market safety events for novel medicines approved by the EMA between 2001 and 2010: a
cross-sectional study. British journal of clinical pharmacology. 2015;80(4):716-26.

41. Zeitoun JD, Lefevre JH, Downing NS, Bergeron H, Ross JS. Regulatory anticipation of
postmarket safety problems for novel medicines approved by the EMA between 2001 and 2010: a
cross-sectional study. Pharmacoepidemiology and drug safety. 2016;25(6):687-94.

42. Prieto L, Spooner A, Hidalgo-Simon A, Rubino A, Kurz X, Arlett P. Evaluation of the
effectiveness of risk minimization measures. Pharmacoepidemiology and drug safety.
2012;21(8):896-9.

187


http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2012:299:0001:0004:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2012:316:0038:0040:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2012:316:0038:0040:EN:PDF
http://www.ema.europa.eu/ema/index.jsp?curl=pages/regulation/document_listing/document_listing_000345.jsp&mid=WC0b01ac058058f32c
http://www.ema.europa.eu/ema/index.jsp?curl=pages/regulation/document_listing/document_listing_000345.jsp&mid=WC0b01ac058058f32c
http://www.ema.europa.eu/docs/en_GB/document_library/Other/2012/02/WC500121837.pdf
http://ec.europa.eu/health/files/pharmacovigilance/2014_ema_oneyear_pharmacov_en.pdf
http://www.ema.europa.eu/ema/index.jsp?curl=pages/about_us/general/general_content_000217.jsp&mid=
http://www.ema.europa.eu/ema/index.jsp?curl=pages/about_us/general/general_content_000217.jsp&mid=
http://ec.europa.eu/health/files/pharmacovigilance/pharmacovigilance-report-2012-2014_en.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2012/06/WC500129134.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2012/06/WC500129134.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2013/05/WC500143294.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2013/05/WC500143294.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2014/02/WC500162051.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2014/02/WC500162051.pdf

43. Banerjee AK, Zomerdijk IM, Wooder S, Ingate S, Mayall SJ. Post-approval evaluation of
effectiveness of risk minimisation: methods, challenges and interpretation. Drug safety.
2014;37(1):33-42.

44, Zomerdijk IM, Sayed-Tabatabaei FA, Trifiro G, Blackburn SC, Sturkenboom MC, Straus
SM. Risk minimization activities of centrally authorized products in the EU: a descriptive study.
Drug safety. 2012;35(4):299-314.

45, Smith MY, Morrato E. Advancing the field of pharmaceutical risk minimization through
application of implementation science best practices. Drug safety. 2014;37(8):569-80.

46. Zomerdijk IM, Trifiro G, Sayed-Tabatabaei FA, Sturkenboom MC, Straus SM. Additional
risk minimisation measures in the EU - are they eligible for assessment? Pharmacoepidemiology
and drug safety. 2013;22(10):1046-53.

47, Blake KV, Prilla S, Accadebled S, Guimier M, Biscaro M, Persson I, et al. European
Medicines Agency review of post-authorisation studies with implications for the European
Network of Centres for Pharmacoepidemiology and Pharmacovigilance. Pharmacoepidemiology
and drug safety. 2011;20(10):1021-9.

48. EMA. Guideline on good pharmacovigilance practices (GVP) — Module VIII: Post-
authorisation safety studies (Rev 2) [Internet]. London: European Medicines Agency; 2016 Aug
[cited 2016 Nov 24]. 27 p. Doc Ref No.: EMA/813938/2011 Rev 2*. Available from:
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2012/06/WC50012
9137.pdf.

49. Human Medicines Research and Development Support. European Medicines Agency post-
authorisation procedural advice for users of the centralised procedure [Internet]. London: European
Medicines Agency; 2016 Nov [cited 2016 Nov 24]. 257 p. Doc Ref No.: EMEA-H-19984/03 Rev.
66. Available from:
http://www.ema.europa.eu/docs/en_GB/document_library/Regulatory_and_procedural_guideline/2
009/10/WC500003981.pdf.

50. ENCePP. The European Union electronic Register of Post-Authorisation Studies (EU PAS
Register) [Internet]. 2016 Nov [cited 2016 Nov 23]. Available from:
http://www.encepp.eu/encepp_studies/indexRegister.shtml.

51. EMA. How to apply for the ENCePP Study Seal. — Guide [Internet]. London: European
Medicines Agency; 2016 Jul [cited 2016 Nov 24]. 5 p. Doc Ref No.: EMA/615023/2012.
Available from: http://www.encepp.eu/publications/documents/ENCePPStudySealGuide.pdf.

52. ISPE. Guidelines for Good Pharmacoepidemiology Practices (GPP) [Internet]. 2015 Jun
[cited 2016 Nov 24]. Available from:
https://www.pharmacoepi.org/resources/guidelines_08027.cfm.

53. EMA. Post-authorisation safety studies (PASS) [Internet]. [cited 2016 Nov 24]. Available
from:
http://www.ema.europa.eu/ema/index.jsp?curl=pages/regulation/document_listing/document_listin
g_000377.jsp&mid=WC0b01ac058066e979#section2.

54. ENCePP. ENCePP Checklist for Study Protocols [Internet]. 2016 Nov [cited 2016 Nov
24]. Available from: http://www.encepp.eu/standards_and_guidances/checkListProtocols.shtml
55. The European Network of Centres for Pharmacoepidemiology and Pharmacovigilance
(ENCePP). Guide on Methodological Standards in Pharmacoepidemiology (Revision 4).
EMA/95098/2010. Available at http://www.encepp.eu/standards_and_guidances.

56. Coglianese C. Measuring Regulatory Performance: Evaluating the Impact of Regulation
and Regulatory Policy [Internet]. Organisation for Economic Co-operation and Development;
2012 Aug [cited 2016 Nov 24]. 59 p. Available from: https://www.oecd.org/gov/regulatory-
policy/1_coglianese%20web.pdf.

57. Pharmacovigilance Risk Assessment Committee. PRAC strategy on measuring the impact
of Pharmacovigilance activities [Internet]. London: European Medicines Agency; 2016 Jan [cited
2016 Nov 23]. 8 p. Doc Ref No.: EMA/790863/2015. Available from:
http://www.ema.europa.eu/docs/en_GB/document_library/Other/2016/01/WC500199756.pdf.

58. Flick U, Kardoff E, Steinke I, editors. A companion to qualitative research. London: Sage
Publications; 2004.

188


http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2012/06/WC500129137.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2012/06/WC500129137.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Regulatory_and_procedural_guideline/2009/10/WC500003981.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Regulatory_and_procedural_guideline/2009/10/WC500003981.pdf
http://www.encepp.eu/encepp_studies/indexRegister.shtml
http://www.encepp.eu/publications/documents/ENCePPStudySealGuide.pdf
https://www.pharmacoepi.org/resources/guidelines_08027.cfm
http://www.ema.europa.eu/ema/index.jsp?curl=pages/regulation/document_listing/document_listing_000377.jsp&mid=WC0b01ac058066e979#section2
http://www.ema.europa.eu/ema/index.jsp?curl=pages/regulation/document_listing/document_listing_000377.jsp&mid=WC0b01ac058066e979#section2
http://www.encepp.eu/standards_and_guidances/checkListProtocols.shtml
http://www.encepp.eu/standards_and_guidances
https://www.oecd.org/gov/regulatory-policy/1_coglianese%20web.pdf
https://www.oecd.org/gov/regulatory-policy/1_coglianese%20web.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Other/2016/01/WC500199756.pdf

59. Krippendorff K. Content Analysis: An introduction to its methodology. 2nd ed. Thousand
Oaks: Sage Publications; 2004.

60. Neuendorf KA. The Content Analysis Guidebook. Thousand Oaks: Sage Publications;
2002.

61. Roessner D. Quantitative and qualitative methods and measures in the evaluation of
research. Research Evaluation. 2000;9(2):125-32.
62. Elo S, Kyngas H. The qualitative content analysis process. Journal of advanced nursing.

2008;62(1):107-15.

63. EMA. PRAC: Agendas, minutes and highlights [Internet]. [cited 2016 Nov 26]. Available
from:
http://www.ema.europa.eu/ema/index.jsp?curl=pages/about_us/document_listing/document_listing
_000353.jsp&mid=WC0b01lac05805a21cf.

64. Bogdan RC, Biklen SK. Qualitative research for education: An introduction to theory and
methods. 5th ed. United States of America: Pearson Education.
65. EMA. European public assessment reports: background and context [Internet]. [cited 2016

Nov 26]. Available from:
http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/general/general_content_000433.j
sp.

66. U.S. National Institutes of Health. ClinicalTrials.gov [Internet]. [cited 2016 Nov 23].
Available from: https://clinicaltrials.gov/.

67. Gale NK, Heath G, Cameron E, Rashid S, Redwood S. Using the framework method for
the analysis of qualitative data in multi-disciplinary health research. BMC medical research
methodology. 2013;13:117.

68. Bouvy JC, Huinink L, De Bruin ML. Benefit-risk reassessment of medicines: a
retrospective analysis of all safety-related referral procedures in Europe during 2001-2012.
Pharmacoepidemiology and drug safety. 2016;25(9):1004-14.

69. EMA. Orphan designation [Internet]. [cited 2016 Nov 24]. Available from:
http://www.ema.europa.eu/ema/index.jsp?curl=pages/regulation/general/general_content_000029.j
sp&mid=WC0b01ac05800240ce.

70. Raine M. Pharmacovigilance Risk Assessment Committee Experience with Post
Authorisation Studies. DIA/EMA Information Day on PAS; 5 June 2015; London2015.

71. Pan I, Walton A, Dieck G. ost Authorization Safety Studies (PASS): Application of
Prospective Observational Study Methodology [Internet]. Express Scripts Holding Company; 2014
[cited 2016 Nov 24]. Available from:
http://www.ubc.com/sites/default/files/library/icpe_2014_abstract_-
_pass_prospective_obs_studies_0.pdf

72. Stein D, Payne K. Retrospective Chart Review Studies: Key Considerations for Fulfilling
Safety Reporting Requirements [Internet]. Express Scripts Holding Company; 2014 [cited 2016
Nov 24]. Available from:
http://www.ubc.com/sites/default/files/library/retrospective_chart_review_studies_safety reportin
g_req_abstract.pdf

73. Regulation (EU) No 536/2014 of the European Parliament and of the council of 16 April
2014 on clinical trials on medicinal products for human use, and repealing Directive 2001/20/EC
[Internet]. Available from: http://ec.europa.eu/health/files/eudralex/vol-

1/reg_2014 536/reg_2014 536_en.pdf.

74. Inspections and Human Medicines Pharmacovigilance Division. Initiative for patient
registries [Internet]. London: European Medicines Agency; 2015 Sep [cited 2016 Nov 24]. 6 p.
Doc Ref No.: EMA/176050/2014. Available from:
http://www.ema.europa.eu/docs/en_GB/document_library/Other/2015/10/WC500195576.pdf

75. Kurz X. Looking towards the future: Brainstorming on funding mechanisms for PAS.
ENCePP Plenary Meeting; 24 November 20152015.
76. Ramirez 1. Navigating the maze of requirements for obtaining approval of non-

interventional studies (NIS) in the European Union. GMS German Medical Science.
2015;13:Doc21.

189


http://www.ema.europa.eu/ema/index.jsp?curl=pages/about_us/document_listing/document_listing_000353.jsp&mid=WC0b01ac05805a21cf
http://www.ema.europa.eu/ema/index.jsp?curl=pages/about_us/document_listing/document_listing_000353.jsp&mid=WC0b01ac05805a21cf
http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/general/general_content_000433.jsp
http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/general/general_content_000433.jsp
https://clinicaltrials.gov/
http://www.ema.europa.eu/ema/index.jsp?curl=pages/regulation/general/general_content_000029.jsp&mid=WC0b01ac05800240ce
http://www.ema.europa.eu/ema/index.jsp?curl=pages/regulation/general/general_content_000029.jsp&mid=WC0b01ac05800240ce
http://www.ubc.com/sites/default/files/library/icpe_2014_abstract_-_pass_prospective_obs_studies_0.pdf
http://www.ubc.com/sites/default/files/library/icpe_2014_abstract_-_pass_prospective_obs_studies_0.pdf
http://www.ubc.com/sites/default/files/library/retrospective_chart_review_studies_safety_reporting_req_abstract.pdf
http://www.ubc.com/sites/default/files/library/retrospective_chart_review_studies_safety_reporting_req_abstract.pdf
http://ec.europa.eu/health/files/eudralex/vol-1/reg_2014_536/reg_2014_536_en.pdf
http://ec.europa.eu/health/files/eudralex/vol-1/reg_2014_536/reg_2014_536_en.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Other/2015/10/WC500195576.pdf

77. ISPE. 32nd International Conference on Pharmacoepidemiology & Therapeutic Risk
Management: Agenda [Internet]. 2016 Jul [cited 2016 Nov 24]. Available from:
https://www.pharmacoepi.org/meetings/32ICPE/agenda/index.cfm [

78. Kurz X. Views from a regulator. 32nd International Conference on
Pharmacoepidemiology & Therapeutic Risk Management; 26 August 2016; Dubllin2016.

79. Gliklich R, Dreyer N, Leavy M, eds. Registries for Evaluating Patient Outcomes: A User’s
Guide. Third edition. Two volumes. (Prepared by the Outcome DEcIDE Center [Outcome
Sciences, Inc., a Quintiles company] under Contract No. 290 2005 00351 TO7.) AHRQ
Publication No. 13(14)-EHC111. Rockville, MD: Agency for Healthcare Research and Quality.
April 2014. Available from: http://www.effectivehealthcare.ahrg.gov/registries-guide-3.cfm.

80. Hall GC, Sauer B, Bourke A, Brown JS, Reynolds MW, LoCasale R. Guidelines for good
database selection and use in pharmacoepidemiology research. Pharmacoepidemiology and drug
safety. 2012;21(1):1-10.

81. ENCePP. ENCePP Resources Database [Internet]. [cited 2016 Nov 24]. Available from:
http://www.encepp.eu/encepp/resourcesDatabase.jsp.

82. Ehrenstein V, Petersen I, Smeeth L, Jick SS, Benchimol El, Ludvigsson JF, et al. Helping
everyone do better: a call for validation studies of routinely recorded health data. Clinical
epidemiology. 2016;8:49-51.

83. Klungel OH, Kurz X, de Groot MC, Schlienger RG, Tcherny-Lessenot S, Grimaldi L, et
al. Multi-centre, multi-database studies with common protocols: lessons learnt from the IMI
PROTECT project. Pharmacoepidemiology and drug safety. 2016;25 Suppl 1:156-65.

84. Gini R, Schuemie M, Brown J, Ryan P, Vacchi E, Coppola M, et al. Data Extraction and
Management in Networks of Observational Health Care Databases for Scientific Research: A
Comparison of EU-ADR, OMOP, Mini-Sentinel and MATRICE Strategies. EGEMS (Washington,
DC). 2016;4(1):1189.

85. Bazelier MT, Eriksson I, de Vries F, Schmidt MK, Raitanen J, Haukka J, et al. Data
management and data analysis techniques in pharmacoepidemiological studies using a pre-planned
multi-database approach: a systematic literature review. Pharmacoepidemiology and drug safety.
2015;24(9):897-905.

86. Arlett P, Portier G, de Lisa R, Blake K, Wathion N, Dogne JM, et al. Proactively
managing the risk of marketed drugs: experience with the EMA Pharmacovigilance Risk
Assessment Committee. Nature reviews Drug discovery. 2014;13(5):395-7.

87. Engel P, Bulliard M, Parmenter L, Starzyk K, Dreyer N. Lessons learned on the design of
European Post Authorisation Safety Studies (PASS): Review of 18 months of PRAC oversight.
Pharmacoepidemiol Drug Saf 2014; 23 Suppl 1:S621.

88. EMA. EU PAS Register upgrade July 2016 — What’s new? [Internet]. 2016 Jul [cited
2016 Nov 23]. Available from:
http://www.encepp.eu/encepp_studies/documents/EUPASRegisterUpgrade_WhatsNew.pdf.

89. Gama H, Correia S, Lunet N. Questionnaire design and the recall of pharmacological
treatments: a systematic review. Pharmacoepidemiology and drug safety. 2009;18(3):175-87.

90. Ip S, Paulus JK, Balk EM, Dahabreh 1J, Avendano EE, Lau J. Role of Single Group
Studies in Agency for Healthcare Research and Quality Comparative Effectiveness Reviews.
Research White Paper [Internet]. Rockville: Agency for Healthcare Research and Quality; 2013
Jan [cited 2016 Nov 24]. 28 p. Doc Ref No.: 13-EHCO007-EF. Available from:
hhttp://www.effectivehealthcare.ahrg.gov/ehc/products/501/1389/White-Paper-Role-of-single-
group-studies-1-23-13.pdf.

91. Ranopa M, Douglas I, van Staa T, Smeeth L, Klungel O, Reynolds R, et al. The
identification of incident cancers in UK primary care databases: a systematic review.
Pharmacoepidemiology and drug safety. 2015;24(1):11-8.

92. Karl Popper, Conjectures and Refutations, London: Routledge and Keagan Paul, 1963, pp.
33-39; from Theodore Schick, ed., Readings in the Philosophy of Science, Mountain View, CA:
Mayfield Publishing Company, 2000, pp. 9-13 [Internet] [cited 2016 Nov 23]. Available from:
http://www.stephenjaygould.org/ctrl/popper_falsification.html.

190


https://www.pharmacoepi.org/meetings/32ICPE/agenda/index.cfm
http://www.effectivehealthcare.ahrq.gov/registries-guide-3.cfm
http://www.encepp.eu/encepp/resourcesDatabase.jsp
http://www.encepp.eu/encepp_studies/documents/EUPASRegisterUpgrade_WhatsNew.pdf
http://www.effectivehealthcare.ahrq.gov/ehc/products/501/1389/White-Paper-Role-of-single-group-studies-1-23-13.pdf
http://www.effectivehealthcare.ahrq.gov/ehc/products/501/1389/White-Paper-Role-of-single-group-studies-1-23-13.pdf
http://www.stephenjaygould.org/ctrl/popper_falsification.html

93. Vermeer NS, Duijnhoven RG, Straus SM, Mantel-Teeuwisse AK, Arlett PR, Egberts AC,
et al. Risk management plans as a tool for proactive pharmacovigilance: a cohort study of newly
approved drugs in Europe. Clinical pharmacology and therapeutics. 2014;96(6):723-31.

94. Radawski C, Morrato E, Hornbuckle K, Bahri P, Smith M, Juhaeri J, et al. Benefit-Risk
Assessment, Communication, and Evaluation (BRACE) throughout the life cycle of therapeutic
products: overall perspective and role of the pharmacoepidemiologist. Pharmacoepidemiology and
drug safety. 2015;24(12):1233-40.

95. Morrato EH, Smith MY. Integrating risk minimization planning throughout the clinical
development and commercialization lifecycle: an opinion on how drug development could be
improved. Therapeutics and clinical risk management. 2015;11:339-48.

96. Gridchyna I, Cloutier AM, Nkeng L, Craig C, Frise S, Moride Y. Methodological gaps in
the assessment of risk minimization interventions: a systematic review. Pharmacoepidemiology
and drug safety. 2014;23(6):572-9.

98 adicionando

97. Levinson DR. FDA lacks comprehensive data to determine whether risk evaluation and
strategies improve drug safety [Internet]. US: Food and Drug Administration. 2013 Feb [cited
2016 Nov 23]. 38 p. Doc Ref No.: OEI-04-11-00510. Available from:
https://oig.hhs.gov/oei/reports/oei-04-11-00510.pdf.

98 Hill MM, Hill A. Investigacao por questionario. 2nd ed Lisboa: Edi¢des Silabo; 2005

99. Kirkpatrick DL: Evaluating training programs: the four levels. 1994, San Francisco: Berrett-
Koehler edn: Berrett-Koehler Publishers Inc., San Francisco, California

100. Godin G, Belanger-Gravel A, Eccles M, Grimshaw J: Healthcare professionals' intentions and
behaviours: A systematic review of studies based on social cognitive theories. Implement Sci.
2008, 3: 36-10.1186/1748-5908-3-36

101. Fowler FJ. Survey Research Methods. 4th Edition. Sage Publications: Thousand Oaks,
California, 2009; Streiner DL, Norman GR. Health Measurement Scales: A Practical Guide to their
Development and Use. 4th Edition. Oxford: Oxford University Press; 2008

102. Mazzaglia G. Overview of methodologies and studies evaluating risk minimisation measures.
European Medicines Agency [Internet]. 2015 Sep [cited 2016 Nov 23]. Available from:
http://www.ema.europa.eu/docs/en_GB/document_library/Presentation/2015/12/WC500198800.pdf
103. EUPATI. European Patients' Academy [Internet]. [cited 2016 Nov 23]. Available from:
https://www.eupati.eu/

104. PCORI. Patient-Centered Outcomes Research Institute [Internet]. 2011 Nov [cited 2016 Nov
23]. Available from: http://www.pcori.org/

105. Neyarapally GA, Hammad TA, Pinheiro SP, lyasu S. Review of quality assessment tools for
the evaluation of pharmacoepidemiological safety studies. BMJ Open. 2012 Sep 25;2(5). pii:
e001362.

106. Hoekman J, Klamer TT, Mantel-Teeuwisse AK, Leufkens HG, De Bruin ML. Characteristics
and follow-up of postmarketing studies of conditionally authorized medicines in the EU. British
journal of clinical pharmacology. 2016;82(1):213-26.

191


https://oig.hhs.gov/oei/reports/oei-04-11-00510.pdf

192



	Summary
	List of Tables
	List of Figures
	List of Abbreviations
	Preamble
	Introduction
	1 A Note on Regulatory Science
	2 The History of Pharmacovigilance
	2.1 Early Beginnings
	2.2 Towards the Need for Real-world Evidence: a Parallel with Clinical Research Developments
	2.3 Towards a Proactive System

	3 New Pharmacovigilance Legislation
	3.1 The Need for a Regulatory Change
	3.2 The New EU Pharmacovigilance Legislation
	3.3 European Regulatory Stakeholders
	3.3.1 The Role of the European Medicines Agency (EMA)
	3.3.2 Key Interactions between PRAC, CHMP and CMDh
	3.3.3 The Role of the Member States
	3.3.4 The Role of the Commission


	4 Risk Management
	4.1 Risk Management Plan
	4.2 Assessing Effectiveness of Risk Minimisation Measures (RMM)

	5 Post-Authorisation Safety Studies (PASS)
	5.1 Background
	5.2 A Legal Framework for the Conduct of Post-Authorisation Safety Studies (PASS)
	5.3 PASS Principles and Guidance

	6 Assessing the Effectiveness of Regulatory Actions
	7 Study Rational

	Study Objectives
	Methods
	1 Study Design
	1.1 Data Sources
	1.1.1 Minutes of the PRAC Monthly Meetings(63)
	1.1.2 European Public Assessment Report (EPAR)(65)
	1.1.3 The ENCePP Website: EU PAS Register(50)
	1.1.4 Other Sources

	1.2 Data Source Hierarchy
	1.3 Identification of PASS Protocols
	1.4 Data Collection

	2 Data Analysis
	2.1 Iterative Development of the Coding Scheme
	2.2 Units of Analysis and Specific Considerations
	2.2.1 Characterisation of PASS Entities
	2.2.2 Sub-analysis of PASS Protocols with Documents Available
	2.2.3 Sub-analysis of PASS Protocols Assessing Effectiveness of RMM
	2.2.4 Analysis of PASS Protocol Review Process
	2.2.5 Analysis of PASS Comments’ Text

	2.3 Statistical Methods


	Results
	1 PASS Disposition
	1.1 Study Population
	1.1.1 Representativeness of the Subset of PASS with Protocol Available (n=57)

	1.2 Volume of PASS Protocol Assessments
	1.3 ENCePP Registration

	2 Description of the PASS Protocols Submitted to the PRAC during the Initial Three Years under the New Pharmacovigilance Legislation
	2.1 Reasons for Initiating a PASS, Regulatory Status and Sponsorship
	2.2 Characteristics of the Studied Medicinal Products
	2.2.1 Therapeutic Class
	2.2.2 Orphan Status
	2.2.3 Authorisation Procedure

	2.3 PASS Objectives
	2.4 PASS Methodology
	2.4.1 Study Design
	2.4.2 Selection Criteria
	2.4.3 Data Collection
	2.4.4 Sample Size (assessed among the subset of 57 available protocols)
	2.4.5 Analysis (assessed among the subset of 57 available protocols)
	2.4.6 Sub-analysis of PASS Assessing Effectiveness of RMM


	3 PRAC Assessment Process
	3.1 PRAC Comments
	3.2 Resubmission and Reassessment Timetables
	3.3 Estimate of PASS Protocol Review Duration


	Discussion
	1 The First Comprehensive Drawing of PASS Landscape
	1.1 PASS in Medicinal Products’ Lifecycle: Towards a Proactive Approach
	1.2 PASS Protocol Submission and Assessment: Towards Quicker PASS Implementation
	1.3 PASS are Not Taken as a Collective Endeavour Yet
	1.4 Expected and Unexpected PASS Objectives
	1.5 PASS Typically Enrolled European Patients Exposed to the Medicinal Product of Interest
	1.6 A Snapshot of PASS Methods

	2 Increased Transparency but Still Some Clouds in the Way
	2.1 Insufficiently Published Data
	2.1.1 At the Regulators’ Level
	2.1.2 At the Industry Level

	2.2 Broken Chain of Information
	2.3 Lack of a Common Language
	2.3.1 Inconsistencies within Guidelines
	2.3.2 Inconsistencies within the EU PAS Register


	3 Bridging Pharmacovigilance and Pharmacoepidemiology
	3.1 More Collaboration and Cross-pollination
	3.1.1 Assessing Effectiveness of RMM: a Multi-level Multifaceted Endeavour
	3.1.2 Patient and HCP Engagement
	3.1.3 Are PASS Methodological Simplistic Studies?


	4 Strengths and Limitations
	5 Opportunities for Future Work

	Conclusion
	Acknowledgments
	Annex 1
	Annex 2
	Annex 3
	Annex 4
	Annex 5
	Annex 6
	Annex 7
	References



