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Abstract

Adverse drug reactions (ADRs) present heavy burdens for the public health care
system, and current pharmacovigilance activities are challenged by the under-reporting of
ADRs in spontaneous reporting systems and a lack of incentive for industry to conduct
rigorous post-approval research. As part of a new lifecycle approach to drug regulation,
Health Canada recently announced plans to develop a new health product vigilance
framework that will allocate drug safety resources using prioritization schemes focused
on higher risk. These plans include the development of official policy requirements for
industry to submit formal Risk Management Plans to Health Canada. This thesis argues
that this approach is limited by lack of transparency and standardization, burdens on
health care practitioners, and a risk of causing treatment disparities.

This thesis presents alternative measures for improving post-market drug
safety surveillance through initiatives for enhancing ADR data collection systems.
These include the use of electronic health records for automated reporting by
health care professionals, the screening of health-related social media sites for
ADR reports, and the use of internet-based prescription monitoring systems to
solicit ADR reports. This thesis also proposes options for improved post-approval
research efforts. These include enhanced legislative authority for Health Canada
to mandate post-market research commitments to drug sponsors as conditions of
approval, offering extensions on data protection to sponsors in exchange for
comparative effectiveness research, implementing mandatory industry-sourced
funding for objective third-party research, and ensuring that the Drug Safety and
Effectiveness Network contains adequate patient representation. In the current
context of limited health care resources, these alternatives merit further
consideration, including consultation and validation with relevant stakeholders, in
order determine the most value-added methods for improving drug safety

surveillance.



Résumé (French Abstract)

Les manifestations indésirables dues aux médicaments représentent une
lourde charge pour le la santé publique d’autant plus que les activités actuelles de
pharmacovigilance sont limitées, d’une part par le fait qu’un bon nombre de
rapports spontanés ne sont pas comptabilisés dans les différentes bases de données
et d’autre part parce qu’il n’existe pas suffisamment d’incitatifs pour encourager
I’industrie a mener des recherches systématiques apres qu’un médicament ait été
approuvé. Dans le cadre d’une nouvelle approche de la réglementation des
médicaments basée sur le cycle de vie de ceux-ci, Santé¢ Canada a récemment
annonceé son intention de développer un nouveau cadre sur la surveillance des
produits de santé qui permettra d’allouer a I’innocuité des médicaments les
ressources selon des priorités établies en fonction d’un risque plus élevé. Ce projet
inclut le développement d’une politique officielle pour exiger de I’industrie
qu’elle soumette des plans concrets de gestion du risque a Santé Canada. Ce
mémoire soutient que cette approche contient des limitations causées par un
manque de transparence et d’uniformisation, qu’elle représente un fardeau
additionnel pour les professionnels de la santé et qu’elle risque de causer des
disparités dans le traitement des données recueillies.

Ce mémoire présente des mesures alternatives visant a améliorer le suivi
au sujet de I’innocuité des médicaments une fois que ces derniers sont sur le
marché, en utilisant des initiatives visant a améliorer les systémes de collection
des rapports de manifestations indésirables. Ces mesures incluent I’utilisation de
registres de santé informatisés pour les rapports automatisés provenant des
professionnels de la santé, le criblage de sites Internet de type médias sociaux
ayant un lien avec les rapports de manifestations indésirables et 1’utilisation de
systemes de surveillance Internet pour solliciter les rapports de manifestations
indésirables. Ce mémoire propose €également diverses options pour 1’amélioration
des efforts de recherche une fois le médicament approuvé. Les propositions
incluent une autorité législative plus grande pour Santé Canada pour inclure
comme condition d’approbation des engagements fermes de la part des fabricants

de médicaments d’effectuer de la recherche post-commercialisation, offrir aux



compagnies des extensions pour la protection de données en échange de recherche
comparative sur l'efficacité, la mise en ceuvre obligatoire de sources de
financement provenant de I’industrie pour des recherches indépendantes
effectuées par un tiers-parti et assurer que le Réseau sur I'innocuité et I'efficacité
des médicaments contient une représentation adéquate des patients. Dans le
contexte actuel ou les ressources allouées au systéme de santé sont limitées, ces
alternatives méritent qu’on s’y attarde davantage, et que 1’on inclue la
consultation et la validation avec les parties concernées, dans le but de déterminer
les méthodes a plus grande valeur ajoutée pour I’amélioration de la surveillance

de I’innocuité des médicaments.
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Chapter 1 — Introduction

Medications can be dangerous. They are developed with the objective of
improving the health and well-being of patients, but they can inadvertently cause
many detrimental effects. This can occur for a variety of reasons, including if a
drug is not prescribed properly, if a drug is misused, if a drug causes unexpected
side effects, and even if a drug simply doesn’t work as intended.

Patients may have the misconception that marketed medications are safe
since they have been approved by regulatory agencies. However, regulatory
approval does not represent an absence of danger related to a medicine. What the
public may not realize is that a drug’s approval is actually very specific in nature;
it designates a favorable risk-benefit profile for the drug only at very specific
dosages, for the treatment of certain conditions in the exclusive populations that
have been studied. What is problematic about this is that in the “real-world,” the
approved drug is used much more widely, in a broader range of patients and often
even beyond its approved indication.

Because of the expanded use of a drug once it hits the market, no drug can
be considered risk-free. This has led to popular expressions in the pharmaceutical
industry regarding the need to establish the “right” drug for the “right” patient at
the “right” dosage. This may sound more like branding rather than good science,
and it may sometimes seem like pharmaceutical companies are looking for
patients to match to their drugs rather than designing drugs to treat particular
patient needs. Nonetheless, patients and pharmaceutical companies mutually
benefit from having safe and effective drugs on the market, provided that there are
adequate safeguards in place to ensure a continued, favorable risk-benefit ratio. In
order to establish the right drug for the right patient at the right dosage, the safety
and efficacy of a drug must be extensively studied and understood, and must be
shared with health care professionals in a way that will help guide treatment
decisions with their patients.

Monitoring the safety of a medication before and after regulatory approval

is therefore critical for evaluating whether the benefits of a medicine continuously



outweigh its known risks. Pharmaceutical companies and regulatory agencies are
charged with the legal and ethical responsibility of continuously reassessing the
safety profile of approved drugs in order to ensure a favorable benefit-risk ratio.
Despite ongoing methods for monitoring drug safety and effectiveness, adverse
drug reactions (ADRs) continue to strain the public health care system,
contributing to mounting evidence of a gap in current post-market
pharmacovigilance efforts.

The objective of this thesis will be to identify the gaps in current
pharmacovigilance activities in order to propose initiatives that will lead to more
effective drug safety monitoring and improved public health. Subsequent
chapters will analyze the limitations of spontaneous ADR reporting systems and
phase IV studies as tools in the current regulatory framework for post-approval
safety surveillance. This thesis will also explore the trend in regulatory
modernization initiatives towards risk-based activities for drug safety monitoring,
focusing on risk management plans, and will argue that these are not the most
efficient use of valuable public funds as they do not maximize Health Canada’s
ability to protect patient health. Alternative methods for enhancing the collection
of real-world safety and effectiveness data will be presented, including the use of
electronic information technologies, incentives to perform well-designed,
pragmatic post-marketing studies, and enhancements to third-party post-market
safety and effectiveness research. The potential benefits and limitations of these
proposals will be evaluated based on other similar, existing models for successful

initiatives from Canada and abroad.

Background
According to various regulations and international guidance documents,

the widely accepted, basic definition of an ADR is any undesired medical event in
a patient receiving a medicinal product, involving a reasonable possibility of a
causal relationship between the drug and the occurrence.' >® This definition
extends to drug interactions, drug withdrawal symptoms, lack of drug efficacy,

and drug exposure during lactation or during pregnancy (i.e. embryonic/fetal



exposure in utero, through the mother or exposure via semen). The scope of ADR
reporting also includes medication errors and circumstances at risk of harming
patients, even in the absence of an actual reaction, which is important since
approximately 33% of medication errors are related to confusion regarding
packaging or labeling of medication.’

Regulations also define the criteria for classifying ADRs as “serious”
including, but not limited to, events that are immediately life-threatening or that
result in death, events that require hospitalization or that prolong existing
hospitalization, events that cause a persistent or significant disability, events that
involve a congenital anomaly, and events that are judged medically significant
when an intervention is required to prevent one of the aforementioned serious
outcomes.

Prior to regulatory approval, investigational drugs are administered to
clinical trial subjects in a controlled study setting. During clinical trials, study
investigators are required to report to trial sponsors all adverse events experienced
in trial subjects, regardless of causality.

The four phases of clinical trial development begin with an initial
assessment of clinical pharmacology, usually in a small number of healthy
subjects. These are phase I studies, and the primary objective is to collect data on
safety, tolerability, pharmacokinetics and pharmacodynamics.” Similar
pharmacological assessments are made in phase II studies, which are conducted in
larger groups of patients with the target disease, in addition to testing preliminary
efficacy, and correlating drug dose to therapeutic response.” Phase III studies are
much larger trials conducted in the target population, usually via a blinded,
randomized, controlled design.’

Phase 1V studies are conducted after a drug’s approval, with the objective
of expanding the study population to include “real-world” circumstances, often
focusing on ongoing safety surveillance activities.” Phase IV studies may be set
up using a variety of designs and are often conducted as extensions of blinded,
randomized phase III trials. These studies are commonly designed as

observational (“non-interventional”) trials, in which data are collected based on



routine clinical care, with drugs prescribed according to usual clinical practice and
paid for by patients or insurers at a pharmacy, as in real life.

Although pre-licensure clinical testing may involve thousands of study
subjects, some side effects are not observed during these trials. Due to the limited
study duration and the restricted number and variability of study participants
involved in pre-licensure trials, it is not possible to detect all potential adverse
drug effects. This is especially true for very rare side effects that would not
usually be observed in the limited study populations of clinical trials, and also for
latent effects or those that only emerge after long-term therapy use. Since clinical
studies tend to restrict the enrolment of subjects by recruiting only individuals
who meet very specific inclusion criteria, study participants are not usually
reflective of the “real-world” population. A wide variety of patients may be
prescribed the drug once it has been marketed, with important characteristics that
were not represented in the population of study participants, including the elderly,
minors, patients taking many concomitant medications, patients with co-
morbidities, etc. Unstudied factors in patients taking a medication once it has
been marketed may lead to occurrences of unforeseen ADRs and a lack of drug
efficacy, potentially posing dangerous risks for patients.

Exploring all of the potential patient variables in pre-approval trials that
may later affect treatment decisions would be extremely challenging, due to the
complexity of designing protocols to specifically seek out these relevant factors.
Additionally, conducting such thorough trials prior to market authorization would
cause significant delays in the drug approval process. This would not be ideal for
patients waiting for new treatment options, nor for pharmaceutical companies,
given the limited period of patent exclusivity (which begins when a drug is first
discovered rather that when the drug is actually approved, usually 10-15 years
later).

Population sample sizes in most industry-sponsored pre-licensure drug
trials are designed to detect differences based on primary efficacy endpoints that
drive regulatory approval rather than to detect adverse events.’ The International

Conference on Harmonization recommendations on sample sizes for studies with
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certain medications (e.g., drugs intended for the long-term treatment of non life-
threatening conditions) are insufficiently powered to detect effects that occur at a
rate of one in 100 patients, let alone uncommon effects (frequency of 1/1000 to
1/100), rare effects (frequency from 1/1000 to 1/10,000) and very rare (frequency
less than 1/10,000).”

Product labeling documents (such as the Product Monograph in Canada,
the Package Insert in the United States, and the Summary of Product
Characteristics in the European Union) document reported adverse effects,
classified according to their reported frequency. Consequently, when these labels
are approved by regulators at the time of licensure, they do not reflect the true risk
of developing an adverse drug reaction, only the rate that was observed during
clinical trials. Similarly, these drug labels do not predict the probability of
success with the medication; rather, they summarize the efficacy rates from past
clinical trial results. Since these labels are relied upon by prescribers and patients
for guiding treatment decisions, this limited data set can be risky for newly
approved drugs.

Post-approval surveillance activities have thus become increasingly
important for monitoring the safety and effectiveness of therapeutic products
following regulatory approval. While pharmaceutical companies often monitor
medication safety through adverse event reporting in post-marketing surveillance
studies, continued monitoring of drug safety is largely facilitated through the
spontaneous reporting of ADRs experienced in patients receiving prescribed
therapies.

In Canada, there is currently no legislation on mandatory reporting of
adverse drug reactions by health care professionals to drug manufacturers or to
Health Canada. However, pharmaceutical companies are required by law to
document and analyze all adverse events reported to any of their employees, from
any source, regardless of causality.® In Canada, drug manufacturers are required
to report serious ADRs that occurred in Canada and serious, unexpected ADRs
that occurred in other countries, to local health authorities within 15 calendar

days. Additionally, drug companies must prepare annual summary reports for
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each of their marketed drugs and must include analyses of all reported ADRs and
any significant changes in the risk-benefit profile of their drugs.®

The reporting and analyzing of suspected ADRs through spontaneous
reporting systems contribute to the detection of signals that could represent a
potential safety concern related to a drug. This acts as a trigger for further
investigation of a possible association between a drug and a reaction. Potential
side effects that have yet to be confirmed can thus be potentially identified even
earlier via spontaneous reporting mechanisms, which may contribute to the

prevention of adverse effects in susceptible patients.

The Burden of ADRs and the Need for Enhanced Drug Surveillance

Canadians spent about $31 billion on medications in 2010, and as of 2011,
there were approximately 13,000 drugs on the Canadian market, many of which
are critical to quality patient care.” However, an alarmingly high incidence of
ADREs is burdening health care systems; a 2008 study of Canadian hospitals found
that 12% of emergency room visits were caused by drug-related AEs, 68% of
which were considered preventable.10 In the United States, an estimated 99,628
emergency hospitalizations each year among the elderly are caused by ADRs
(approximately 1.5% of all emergency hospitalizations), primarily due to
commonly used anti-thrombotic and anti-diabetic drugs.'" Other studies have
estimated that 5-25% of all hospital admissions are drug-related.'* > Studies have
shown these rates to be generally consistent in other parts of the developed
world."* " In addition to these figures is the significant number of events that are
more difficult to track because they do not result in hospitalization or because
they occur in patients who are already hospitalized.'

The treatment of ADRs imposes a heavy economic strain on health care
systems. For example, it has been shown that each hospitalization due to
warfarin-related bleeding events has a mean cost of $10,819 in the United
States.!” Since there are estimated to be 21,010 hospitalizations in the United

States for warfarin-related haemorrhages each year, the cost for this single type of
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ADR is substantial. Given that public health care budgets are limited and that
available resources are already significantly stretched, the impact of ADRs on
health care expenditures is quite burdensome.!' Beyond the cost of treating ADRs
is the impact on the actual victims, who are inconvenienced by ADRs in many
ways, even if they are not hospitalized (e.g., stress and suffering, time taken away
from work and personal responsibilities, consultation with various HCPs, seeking
alternative treatment options, etc.).

From 1969 to 2002, 75 drugs were removed from the US market due to
safety-related issues and 11 drugs were granted special prescribing requirements
and controlled distribution.'® A study of drug approvals in the US from 1975-
1999 found that 8.2% acquired a new black box warning and 2.9% were
withdrawn from the market.'”” Analyses in this study estimated the probability of
a drug acquiring a new black box warning or being withdrawn from the market
over 25 years to be 20%.

Over the past decade, high profile media coverage related to various drug
safety issues has heightened awareness of the risks associated with medication
use. Examples of these issues include class-action lawsuits related to ADRs and
extreme market actions taken with commonly used medications. One of the most
notorious examples of this was the 2004 voluntary market withdrawal of
rofecoxib (Vioxx), a non-steroidal anti-inflammatory drug, following results
showing an increased risk of myocardial infarction, which confirmed the
manufacturer’s previous knowledge of this risk from a study conducted in 2000.%°
Another example is the controversy over rosiglitazone (Avandia), an anti-
glycemic medication, that was found to be associated with an increased risk of
serious cardiovascular events in 2007,21 which was further demonstrated in data
published in 2010.** These latter findings led to the market withdrawal of
rosiglitazone in Europe and public warnings for restricted use in the United States
and Canada. > **%

Issues like these can be very frightening for patients and may make them
question why these drugs were ever approved in the first place. These concerns

have given rise to demands for greater regulatory oversight, increased
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accountability and transparency, and enhanced stakeholder involvement in the
area of drug safety surveillance.”®

Another factor contributing to the need for improvements in regulatory
pharmacovigilance initiatives is the increasingly global nature of the
pharmaceutical industry. Multi-national drug companies face a broad range of
regulatory environments as they deal with local legislations in the markets where
their drugs are approved. Industry groups have thus been seeking greater
harmonization in the regulatory requirements related to drug approval and post-
market safety surveillance. Additionally, globalization has led to the
manufacturing and packaging of approved drugs in a variety of foreign countries,
creating challenges for regulatory authorities to monitor the applied consistency
of safety standards to imported medications. Globalization trends are also
influencing patients, who are increasingly aware of the availability and pricing of
medications in other countries and are often willing to access these medications
from abroad, either through online pharmacies or via medical tourism. This
further increases the need for regulatory alignment with other countries in the area
of drug safety standards and surveillance.

In addition, evolving demographic trends in patient populations, including
aging and immigration rates, have impacted disease patterns and prevalence of
health risk factors. This has further increased the need for new treatment options,
in addition to ongoing surveillance of existing therapies for chronic health
conditions.” Patient advocacy groups are demanding faster access to new and
innovative medications from their regulators and therefore expect health
authorities to make important approval decisions about medications more
efficiently.”’

In response to these issues, many regulatory agencies, including Health
Canada, the Food and Drug Administration, and the European Medicines Agency,
are examining their role in post-approval drug surveillance activities, with an
overall objective of improving patient safety. This has resulted in a variety of
regulatory modernization initiatives by these agencies, as they seek to update their

pharmacovigilance framework in order to enhance the oversight of marketed
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drugs. The following chapter will critically examine the tools currently used for

post-approval safety surveillance in Canada.
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Chapter 2 — Gaps in Current Pharmacovigilance Activities

Introduction

The Institute of Medicine considers public health agencies to have ethical
obligations to protect the public from unsafe drugs.! Health Canada’s legislative
mandate with respect to medications is to ensure that the benefits of using a drug
outweigh its risks.” This requires extensive pharmacovigilance activities and the
timely communication of safety findings with stakeholders.** Regulatory
pharmacovigilance involves assessing and monitoring the safety and effectiveness
of marketed drugs, working with the pharmaceutical industry to provide accurate
and up-to-date safety information, and implementing measures to reduce risks
when needed. This is achieved by collecting and assessing safety and
effectiveness data from a variety of sources, primarily consisting of adverse drug
reaction (ADR) reports submitted by the pharmaceutical industry, health care
professionals (HCPs) and patients or their caregivers, and from post-approval
drug studies.'

This chapter will explore current practices for drug safety surveillance,
with a focus on the generation of safety data from spontaneous adverse event
(AE) reporting systems and from post-marketing clinical studies. This analysis
will highlight some of the key limitations and ethical issues of these activities,
including the under-reporting of ADRs by HCPs and problematic phase IV
studies. This chapter will argue that spontaneous reporting systems and post-
approval drug studies can be more effective methods for gathering relevant drug
safety data if regulators address some of the their main limitations. This would
help to ensure that pharmacovigilance activities are benefitting patients without

burdening already stretched health care resources.

Background

Adverse event reports collected from various sources, including

spontaneous reporting systems and phase IV studies, are entered into industry and
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regulatory databases to undergo data mining activities. The objective is to detect
safety signals in a drug, or within a class of drugs, in order to identify previously
unobserved drug effects. Pharmaceutical companies and regulators track and
analyze the frequency of reported AEs, and factors that may increase patient risk
are evaluated in order to inform prescribers, so that the occurrence of ADRs can
be minimized.’

The detection of safety signals from spontaneous reporting systems and
phase IV clinical studies helps to shape medication labeling documents, such as
the Product Monograph in Canada, through the addition of ADRs,
contraindications, warnings, precautions, and notes for special populations (e.g.,
pregnant women, the elderly, and pediatric populations). Safety findings may
also be disseminated through the scientific literature, regulatory newsletters, or
ad-hoc letters to HCPs. They may give rise to risk management strategies, such
as restricted drug distribution, and may even cause a drug to be removed or
withdrawn from the market.

In order to monitor the risk-benefit profile of marketed medications, drug
regulatory authorities around the world have ADR monitoring programs set up to
collect and assess ADR reports for marketed products through signal detection
activities. The United States Food and Drug Administration (FDA) uses its
Adverse Event Reporting System database for documenting ADR reports
submitted through its national MedWatch reporting program by consumers, HCPs
or drug manufacturers.® Health Canada’s post-market drug surveillance program
is the Canada Vigilance Program, in which ADR reports are submitted to Health
Canada’s Marketed Health Products Directorate’s Canada Vigilance database.”

Programs in different regions have varying operational features and
reporting requirements® but are unified through a form of regulatory objectivity,
in that they use conventions established through communication, coordination and
standardization of the involved agencies.” This allows for consistency in the
collection, analysis, and dissemination of safety information to enable
international oversight of ADR data. For example, ADR reporting forms have

common fields and guidelines for entering and classifying information, using
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standardized definitions and terminology for coding and assessing case
information.'® This enables countries to participate in the World Health
Organization (WHO) Programme for International Drug Monitoring, with at least
134 countries sharing information from national reporting systems.” These
countries submit their ADR reports to the WHO database, contributing to signal
generation for previously unrecognized ADRs and to the study of questions
related to drug safety.’

Although the strength of spontaneous ADR reporting systems is the
collection of real-world, near real-time data, from very broad population use, this
is actually also one of the limitations of these systems. Due to the variability of
patient responses to medications and confounding factors that may contribute to
adverse symptoms, the detection of a true safety signal amidst the high volume of
“cases” collected in AE reporting symptoms can be challenging. Additionally,
some information is not easily accessible from spontaneous reporting systems,
such as long-term drug effects, reliable comparisons between medications, and

1112
Furthermore, spontaneous

rare adverse effects associated with older drugs.
ADR reporting systems are not designed to identify patient populations who are at
greater risk or those who may be less commonly exposed to a medication. These
factors are better studied through the systematic observation of defined
populations in trial settings, using a variety of phase IV study designs.
Observational study methodologies are generally preferred for post-
approval drug research, due to their ability to provide data based upon “real-
world” conditions and because they generally provide more timely evidence than
randomized controlled trials." Observational study types may include the use of
existing information from administrative databases or may be carried out using
prospective cohort designs. However, the selection of study design may vary
based on numerous factors regarding the drug, the patient population, and the
nature of the scientific question to be addressed. Factors that may influence the
selection of a post-approval study design include: the need to verify existing
evidence of a shift in risk-benefit profile (e.g. based on the strength of a safety

signal); the potential impact of confounders in the patient population; the
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accessibility and quality of existing data; the possible need for an appropriate
comparison group, and the associated burdens for study sponsors, clinician-
investigators, and study participants (costs, logistical feasibility, availability of

sample size, etc.).

Spontaneous ADR reporting systems

In Canada, pharmaceutical companies have legal obligations to document
and analyze all AEs received by any company employee, and to submit reports of
all serious ADRs within 15 days of initial awareness to Health Canada.” Strict
company AE reporting policies and procedures are thus required to ensure
compliance with regulatory reporting timelines. As such, industry employees are
usually required to forward any AE reported to them (regardless of causality) for
any of their company’s products, from any source, to the company’s
pharmacovigilance department, within 24 hours of awareness. The case
information is subsequently entered into the company’s corporate safety database
and each case is individually assessed with respect to seriousness and
expectedness, as per the product’s reference label. Cases involving serious,
unexpected ADRs are distributed to affiliate offices in other countries, for
submission to health authorities in jurisdictions where the company holds a
license for the suspect drug and is required by law (as in Canada), to submit
foreign reports to drug regulators.'* Drug companies are also required to conduct
routine data monitoring and signal detection activities and to submit aggregate
reports of their analyses in accordance with Canadian regulations."’

One of the main constraints of spontaneous ADR reporting systems is that
they don’t represent the true ADR frequency in a given population taking a
specific medication. The reported frequency of an ADR only reflects the
reporting rate, rather than the actual incidence of the ADR in a population.
Reporting can be inhibited and stimulated by numerous factors, which may limit
the ability to detect new ADRSs or to draw conclusions regarding a drug’s causal

role in an event.
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The “under-reporting” of ADRs, calculated as the percentage of known,
suspected or expected ADRs that were not reported by physicians to spontaneous
reporting systems, is thus one of the main limitations of spontaneous reporting
systems.'® A systematic review of published data from 37 studies worldwide
found the median under-reporting rate to be 94%.'® In this review, no significant
difference was found in the under-reporting rates between hospital physicians and
general practitioners (GPs), however, in the EU, higher proportions of GPs
reported ADRs in comparison to hospital specialists. Although there was a
greater reporting rate for serious ADRs than for non-serious ADRs, there was
considerable under-reporting of serious ADRs, including reactions that resulted in
death.'®

The ability of spontaneous reporting systems to identify new drug-related
ADREs is firstly premised upon the accurate recognition of an event as being drug-
related, and secondly, upon the adequate reporting of the case to a formal
reporting system. Health care professionals are in the best position to detect and
report ADRs, based upon observations from their daily medical practice, and are
therefore a critical source of potential drug safety information.”'” By reporting
ADRs, HCPs have the power to contribute to medical knowledge that shapes the
evolving safety profile of medications. Indeed, a WHO study exploring the
motivations in HCPs’ decisions to report ADRs revealed that this decision was
usually based on scientific motivation, especially for newly approved drugs,
unexpected events, and severe events.'® This motivation suggests that HCPs are
aware that their ADR reports play a useful role in the risk-benefit evaluation of
approved medications and that they indirectly enhance patient safety.

However, low ADR reporting rates are just as prevalent in countries where
HCPs are legally obligated to report ADRs to regulatory agencies. For example,
in Sweden, all serious ADRs, unexpected ADRs, and any ADRs that appear to
increase in frequency must be reported to health authorities by HCPs."” However,
a study exploring ADR reporting among physicians in northern Sweden found

that over one third of physicians had never reported an ADR.? In this same
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study, examination of 1349 patient records over a five year period revealed that
86% of documented ADRs had not been reported to regulators.

The first reason why physicians may not report ADRs is that patients often
withhold this information, by not reporting all symptoms that they suspect to be
ADRSs to their physician.”! This was observed in a study exploring suspected
ADREs in patients in the UK receiving ‘black triangle’ drugs, classified by health
authorities as requiring special surveillance efforts and the reporting of all ADRs
by HCPs to the national spontaneous reporting system.”' In this study, only 29%
of patients indicated that they had reported all of their adverse symptoms to their
physician.

There may be many reasons behind patients’ decisions not to discuss all
suspected adverse symptoms with their physician. Patients may not believe that
they will be taken seriously’ or their concerns may not feel as important once they
are actually interacting with their physician.”* In a qualitative study investigating
whether patients’ agendas are voiced during the clinical consultation, only 4 out
of 35 patients actually expressed all of their concerns to their physician.22 The
most commonly unvoiced items included worrying about side effects and their
symptoms, and not wanting a new prescription in relation to these factors.
Unshared concerns were often associated with problematic outcomes, including
the prescription of unwanted medications and subsequent nonadherence.”

Additionally, patients may not feel comfortable bringing up sensitive
topics, such as sex-related symptoms, with their HCP. In a study on the use of
antipsychotic drugs, the prevalence of drug-related sexual dysfunction was found
to range from 25-60%, however, spontaneous reports of these side effects only
accounted for 5% of the nationally reported ADRs in the treatment population.”

The second reason why physicians often underreport ADRs is a lack of
engagement with patients’ opinions regarding medications. Evidence suggests
that during the clinical consultation, physicians do not routinely question or
document patients’ opinions regarding their medications, as this information is
often not regarded as constituting conventional evidence in medical practice.”® In

the aforementioned UK study, only 22.6% of the adverse symptoms believed to
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be drug-induced by patients were actually documented in patient records.”’ In this
study, although 5033 reactions were experienced by 607 patients while using
black triangle drugs, only 23 reports were submitted to the spontaneous reporting
system.

In a 2007 study involving 650 patients taking statins who felt that they had
experienced ADRs, most discussions about a possible connection between the
drug and the reaction were initiated by patients rather than by physicians (98%
versus 2% for cognitive reactions, 96% versus 4% for neuropathic reactions, and
86% versus 14% for muscular reactions).”* Moreover, during these discussions,
physicians tended to reject a causal link between possible ADR symptoms and the
medication, even when a connection was strongly supported by the literature.**
Given that physicians were inclined to dismiss reported ADRs, even when
patients met presumptive criteria for a causal relationship to their medications,
physicians may struggle even more with identifying rare or unexpected drug side
effects.

A third reason for which physicians may not convey patient reports to
drug companies or regulators is uncertainty regarding causality assessments.*
During the patient consultation, clinicians apply their tacit knowledge as a means
of dealing with uncertainty,” as in the assessment of medication as an underlying
cause of newly presented adverse symptoms. This may include verifying if the
drug was taken as prescribed, assessing a temporal association between the
symptoms and the drug, reviewing the drug’s safety profile (as per the product
label and past clinical experience), and reviewing the patient’s history for possible
alternative causes.

However, the recognition and assessment of ADRs is challenged by the
conventional course of decision-making by physicians, which is often driven by
hypothesis-formation early in the process, with little inductive reasoning
thereafter.”® Tolerance levels for uncertainty among physicians may impact
practice patterns, including quality of care for ambiguous conditions.*’
Confounding factors in a patient’s medical history or concomitant medications

that may also contribute to adverse symptoms may hinder successful recognition
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and reporting of a drug’s causal role in an AE. Determining causality can be
especially difficult if drug side effects are difficult to distinguish from disease-
related symptoms.

Physicians may thus be reluctant to report ADRs on the premise of
suspicion, in the absence of confirmatory tests or other evidence. Nonetheless,
the WHO urges HCPs to report clinically important, suspected ADRs as part of
their professional responsibility, regardless of uncertainty regarding the role of the
suspect drug.!” However, when uncertainty is present, a busy HCP may be less
willing to take time out of an overloaded schedule to report adverse symptoms.

Indeed, the fourth but most prevalent reason why physicians do not report
ADRs is lack of time.”” Locating and transcribing relevant information from a
patient’s chart (e.g., medical history, concomitant medications, dosing details,
etc.) can be time-consuming: paper-based methods take an average of 36
minutes.”® In today’s strained health care system, devoting this much time to
reporting ADRs is difficult to justify. Consequently, there is a need to facilitate
ADR reporting for HCPs without creating additional burdens.

Phase IV Studies

Post-approval drug studies can identify serious health risks associated with
approved drugs. These studies can prompt product label changes, including the
addition of boxed warnings and contraindications, and may even lead to a drug’s
market withdrawal. Examples of major safety concerns identified in post-
approval studies include the risk of sudden death with stimulants for attention
deficit hyperactivity disorder, the risk of death in elderly patients with
conventional antipsychotics, and the risk of myocardial infarction with COX-2
inhibitors.'

In industry-sponsored phase IV research, investigators are required to
promptly report all serious AEs experienced by study participants, regardless of
causality, to the sponsoring company who is responsible for subsequently

submitting related cases to Health Canada."” However, the potential of post-
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approval drug studies to generate useful safety information is currently limited
due to a variety of factors.

Firstly, post-approval drug research suffers from variable implementation
across industry due to lack of incentive. In Canada, there is generally no
requirement for drug companies to conduct post-marketing studies. Once a drug
is approved, Health Canada has little authority to mandate these studies, and
phase IV protocols do not require a clinical trial application to Health Canada,
since they are conducted within approved indications, and thus do not require
regulatory review.” This may also contribute to the publication bias and
incomplete reporting often associated with observational studies.” '

Exceptionally, some drugs are granted conditional regulatory approval in
the absence of substantial safety and efficacy evidence, with a commitment to
conduct post-market research. However, these commitments are intended to
complete the data set for these drug approvals rather than to generate real-world
data, and there is no requirement for sponsors to provide regular updates on these
conditions.”

In the US, the Food and Drug Administration Amendments Act (FDAAA)
of 2007 granted the FDA the legislative authority to mandate post-approval
research studies to drug companies. The FDA can now require drug sponsors to
submit a timetable for the completion of the required study and for the submission
of periodic progress reports, and can enforce these requirements through monetary
penalties for companies that fail to comply.** Additionally, efforts to promote
transparency, including enhanced authority to the FDA to enforce trial
registration, have increased documentation of post-marketing studies on clinical
trial registries.”*> Consequently, even though this authority is limited to studies
performed specifically in response to post-marketing requirements, the FDA has
greater oversight of phase IV studies than Health Canada. Absent local regulatory
requirements to conduct post-approval drug studies, there is little incentive for
drug companies in Canada to perform this type of research. These studies can be
expensive and complicated to conduct and can be commercially risky for drug

sponsors if the study results are unfavorable. This conflict of interest may

27



interfere with the decision to engage in post-market research or may negatively
influence decisions regarding which kinds of studies to undertake.

Consequently, a second limitation of post-approval drug research is often
poor study design. Two of the suggested minimal requirements for ensuring the
ethicality of clinical research consist of value and scientific validity.** The
requirement for validity consists of both internal validity (ability to exclude
confounding causal factors) and external validity (generalizability of the results to
other patient population settings or variations in treatment approach).
Consequently, studies should be appropriately designed to adequately respond to
the research objectives. This requires the application of sound scientific
principles, including the use of an appropriate group of study participants and
active comparators, as required.>> In order for a study to be considered valuable,
the objective should be to evaluate a hypothesis that will generate information that
can potentially improve human health or well-being.*®> The research study should
be designed to generate data in response to a novel question about a medicine that
has not been previously answered.*®

Value and validity can be compromised when phase IV studies are used as
a vehicle for the promotion of newly approved medicines. This has been seen in
seeding studies, which are clinical studies designed by drug companies to
influence prescribing habits of targeted physicians, under the guise of scientific
research.’® The strategy behind these studies is to familiarize physician-
investigators with newly approved medicines in order to increase the likelihood
that they will prescribe these drugs outside of the trials. A further strategy is to
involve key opinion leaders in these studies, in order to influence them to serve as
spokespeople for new drugs and to apply pressure to government funding
agencies to add these drugs to provincial reimbursement formularies.>’
Consequently, seeding trials are often accused of being unsystematic and
superficial and of failing to provide any substantial safety data.*® As a result,
distrust in the scientific rigor and the clinical value of these studies has

understandably given post-market research a bad reputation.®
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Two of the most notorious seeding trials were the STEPS trial of
gabapentin (Study of Titration to Effect Profile of Safety)40 and the
ADVANTAGE study of rofecoxib (Assessment of Differences between Vioxx
and Naproxen to Ascertain Gastrointestinal Tolerability and Effectiveness).*!
Evidence has demonstrated that these studies were primarily designed for
promotional purposes, with critical responsibilities for both held by their
sponsor’s marketing division (e.g., hypothesis formulation, protocol design,
investigator training, and data collection, analysis and dissemination).’” **
Clinician-investigators involved in these studies were actively monitored for
changes in their prescribing behavior, both during and after these studies, in order
to determine if their participation led to increased prescriptions.*

The lack of scientific rigor in the design of phase IV studies intended for
marketing purposes can give rise to study data with low value.”* For example, in
the STEPS trial, scientific rigor was undermined by poor quality data and a weak
study design, limiting the generalizability of the study results and diminishing the
value of this trial.*?

The challenge in assessing the ethicality of post-marketing studies is that
they tend to be minimally risky to study participants, especially in the case of
observational studies and retrospective chart reviews. Although study
participation may cause some anxiety, an enhanced placebo effect, an increased
perceived sensitivity to AEs, and behavioral changes as a result of being observed
(the Hawthorne Effect**), these risks are not much higher than for patients
receiving a new sample drug from their HCP.

However, even though these studies are minimally risky to trial
participants, they are unethical because they use up the valuable time of clinicians
in exchange for little intended contribution to medical knowledge. Participation
in post-approval research takes time and attention taken away from other
initiatives, including more worthy research projects or activities related to patient
care. Time commitments can be even higher for investigators in the absence of

the experience and infrastructure needed to efficiently recruit patients, manage

follow-up logistics, and maintain proper documentation.
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Physicians recruited as investigators in the ADVANTAGE and STEPS
studies were selected regardless of any experience in clinical research, because
they were desired prescribers according to the sponsors’ sales and marketing
teams.>’ * The ADVANTAGE trial involved 600 investigators and 5557
subjects* (averaging about 9 patients per site) and the STEPS trial involved 772
investigators and 2759 patients (averaging about 4 patients per site).*' The
number of patients per site for these trials was relatively low, considering that
pivotal pre-licensure trials (which tend to much more thorough and labor-
intensive) involve an average of 13 patients per trial site in Canada.”> Although
involving physicians without previous study experience may make sense in some
phase IV studies (in order to collect “real-world” data)** the relatively low
number of patients per site in STEPS and ADVANTAGE was more likely
attributable to the intent to expose the drug to as many physicians as possible.

Given the shortage of physicians in Canada,*® ensuring that approved
research projects have scientific merit and are efficiently conducted is important
for stewarding health care resources. The STEPS and ADVANTAGE studies
would have been more efficient if they were instead conducted at a few large
academic centers, specialized in performing clinical trials, with dedicated
infrastructures and resources.*’

While low patient-per-site recruiting targets may serve as an indicator
suggestive of seeding studies to research ethics boards (REBs), suspected
marketing motives alone do not make a study unethical. In theory, the intent of
all pre-approval and post-approval studies for drug companies is to bring a
profitable drug to market and to subsequently expand that market. Consequently,
even if this information is available to REBs, it does not necessarily facilitate the
evaluation process.

However, a third limitation of post-approval research is that it bears a
tainted reputation from seeding studies that damage the institution of trust
associated with the scientific research method. This breach of trust occurs at
multiple levels, beginning with those directly involved in seeding studies or

affected by their results and who may end up feeling understandably deceived.
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On a deeper level, seeding studies compromise the system of medical knowledge
production and the evidence-driven practices that rely on it. Interference with the
generation of socially valuable medical knowledge in clinical studies
compromises the integrity of the institution of scientific research, dissolving trust
in the clinicians participating in these trials and in the companies that sponsor
them.?” Although phase IV studies pose few risks to participants, a lack of study
value and/or validity threatens the system used for generating the medical
knowledge that feeds into socially important evidence-based policies and
practices.*® This can have negative implications for stakeholders who rely on
information produced from this system, including HCPs, policy-makers, and
insurers, which can lead to sub-optimal or even harmful treatment selection for
patients.*

Poorly designed phase IV trials thus threaten post-approval drug research
by jeopardizing the credibility of the pharmaceutical industry and the system used
for generating scientific information. This threatens the future collaboration
needed for long-term knowledge production and potentially casts doubts upon

“evidence” produced from subsequent industry-sponsored research initiatives.

Conclusion

This chapter has described the key limitations of spontaneous ADR
reporting systems and has explored the ethical issues that arise when science takes
a backseat to marketing in seeding studies. While post-approval studies and
spontaneous reporting systems are important for collecting real-wor