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Abstract

Pharmacovigilance, the science and practice of monitoring the effects of medicinals and their
safety, is the responsibility of all stakeholders involved in the development, manufacture,
regulation, distribution, prescription, and use of drugs and devices. The patient is the
stakeholder most impacted by and the greatest source of information on safety issues. It

is rare, however, for the patient to take a central role and exert leadership in the design

and execution of pharmacovigilance. Patient organizations in the inherited bleeding
disorders community are among the most established and empowered, particularly in the
rare disorders. In this review, two of the largest bleeding disorders patient organizations,
Hemophilia Federation of America (HFA] and National Hemophilia Foundation (NHF), offer
insights into the priority actions required of all stakeholders to improve pharmacovigilance.
The recent and ongoing increase in incidents raising safety concerns and a therapeutic
landscape on the cusp of unprecedented expansion heighten the urgency of a recommitment
to the primacy of patient safety and well-being in drug development and distribution.

Plain Language Summary
Patients at the center of product safety

Every medical device and therapeutic product has potential benefits and harms. The

pharmaceutical and biomedical companies that develop them must demonstrate that they
are effective, and the safety risks are limited or manageable, for regulators to approve
them for use and sale. After the product has been approved and people are using it in
their daily lives, it is important to continue to collect information about any negative side
effects or adverse events; this is called pharmacovigilance. Regulators, like the United
States (US) Food and Drug Administration, the companies that sell and distribute the
products, and healthcare professionals who prescribe them are all required to participate
in collecting, reporting, analyzing, and communicating this information. The people with
the most firsthand knowledge of the benefits and harms of the drug or device are the
patients who use them. They have an important responsibility to learn how to recognize
adverse events, how to report them, and to stay informed of any news about the product
from the other partners in the pharmacovigilance network. Those partners have a crucial
responsibility to provide clear, easy-to-understand information to patients about any
new safety concerns that come to light. The community of people with inherited bleeding
disorders has recently encountered problems with poor communication of product safety
issues, prompting two large US patient organizations, National Hemophilia Foundation and
Hemophilia Federation of America, to hold a Safety Summit with all the pharmacovigilance
network partners. Together they developed recommendations to improve the collection
and communication of information about product safety so that patients can make
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well-informed, timely decisions about their use of drugs and devices. This article presents
these recommendations in the context of how pharmacovigilance is supposed to work and
some of the challenges encountered by the community.
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pharmacovigilance, postmarketing surveillance
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Introduction

Hemophilia, the best known of the inherited
bleeding disorders, is optimally managed by
healthcare professionals (HCPs) functioning as
a multidisciplinary comprehensive care team
that collaborates with the patient who functions
as the subject matter expert (SME) regarding
disease manifestations and the safety and effec-
tiveness of the interventions employed to man-
age it.! This model is one in which
decision-making is shared by HCPs, the SME,
and their family.2 In this way, SMEs become
advocates for their health and well-being, work-
ing with HCPs as true partners and not simply
consumers of health care.? The patient/SME is
the stakeholder with the most intimate knowl-
edge of and the greatest stake in product safety
and should be at the center of pharmacovigi-
lance.* This review will focus on the role of the
patient in pharmacovigilance, the importance of
all other stakeholders committing to this patient-
centric approach, and some practical directions
for each stakeholder group to operationalize this
commitment.

Unique history of people with hemophilia

and pharmacovigilance

For decades the standard treatment of the clot-
ting factor deficiencies, hemophilia A [factor (F)
VIII deficiency] and hemophilia B (FIX defi-
ciency), has been the prophylactic infusion of
concentrates of the missing factor.? Prior to their
availability, people with hemophilia (PWH)
experienced frequent debilitating bleeding,
diminished quality of life, and significantly
reduced life expectancy. In the 1920s, the life
expectancy of a person with severe hemophilia
was approximately 11years® with death often
resulting from bleeding into vital organs.” The
development of plasma-derived clotting factor
concentrates was heralded, by SMEs and HCPs

alike, as a life-altering breakthrough; the treat-
ment paradigm changed from treating bleeding
events to preventing them. With the introduc-
tion of regular prophylactic infusions of factor
concentrates bleeding, especially into joints, was
greatly reduced resulting in better joint out-
comes for children®® and adults.!® Today,
prophylaxis combined with a patient-centered
multidisciplinary team approach to care means
that many PWH in high-income countries enjoy
a life expectancy comparable with that of people
without a bleeding disorder.!:11,12

Prior to the introduction of recombinant factor
concentrates, many plasma-derived factor con-
centrates contained viruses responsible for hepa-
titis and acquired immunodeficiency syndrome
(AIDS) which many PWH contracted and even-
tually succumbed to. During the 1981-
1984 period, more than 50% of PWH in the
United States (US) were infected with human
immunodeficiency virus (HIV),!3-15 and in 1988,
over 99% of HIV-positive PWH in the US had
also been infected with the hepatitis B, C, or D
virus (HBV, HCV, HDV).!%16 Subsequent
advances in viral inactivation techniques drasti-
cally reduced, if not eliminated, the risk of known
blood-borne pathogens; in the currently well-reg-
ulated markets (e.g. North America and Europe),
no infections from fractionated plasma products
have been reported in over 25years.!” The under-
appreciation of the consequences of non-A,
non-B hepatitis transmission and the hesitancy of
many leading hematologists, regulators, manu-
facturers, interest groups, and patient and gov-
ernmental organizations to recognize that AIDS
was transmitted by a blood-borne pathogen and
require implementation of donor screening and
heat-inactivation steps to eliminate it from factor
products, however, prolonged the epidemic in the
bleeding disorders community and cost
lives.15:18,19
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These events highly motivated the bleeding disor-
ders community to pursue an agenda of account-
ability and transparency in blood product safety,
but also engendered a hesitance to trust the sys-
tem that initially failed them. Their extensive
advocacy led to important advances in product
safety regulations and patients’ rights legislation.
In the US, the personal efforts and stories of
many individuals drove the convening of an
Institute of Medicine (IOM) committee to study
the transmission of HIV through the blood sup-
ply.1®8 The committee conducted an in-depth
investigation of the crisis and interviewed many of
the people involved and affected, drawing impor-
tant conclusions about what went wrong and
making 14 detailed recommendations about what
needed to be done differently going forward.!8

Most of the 14 recommendations have been
implemented including legislation such as the
HIV Blood Supply and Ricky Ray Hemophilia
Relief Acts, and significant changes to the way
that blood products are regulated.!'®!° The
Assistant Secretary for Health (ASH) now also
serves as the blood safety director with final
responsibility and authority for decisions regard-
ing blood safety and availability. The Blood,
Organ and Tissue Safety Executive Council
(BOTSEC), whose members include heads of
Public Health Service and related agencies, pro-
vides regular updates and guidance regarding
current and emergent issues to the ASH. An
Advisory Committee on Blood and Tissue Safety
and Availability (ACBTSA) was also created with
the mandate to advise and make policy recom-
mendations to the Secretary of Health and
Human Services (HHS) regarding regulation of
the collection, preparation, and distribution of
blood, blood products, tissue and organs, and the
potential transmission of communicable dis-
eases. Both the ACBTSA and the US Food and
Drug Administration (FDA) Blood Products
Advisory Committee now include representatives
of the communities most impacted by the trans-
mission of viruses through the blood supply, as
full voting members.1%20 This revised federal
structure is designed to be more responsive in
addressing blood safety and availability issues,
and applies a risk management philosophy that
remains data driven, but is more precautionary
and patient-focused.!?

In addition to effective HHS leadership to coordi-
nate the response to any future threats to blood

safety and availability, several other IOM conclu-
sions and recommendations resonate particularly
with the bleeding disorders community today.!8
They highlighted the need for an agency to serve
as the nation’s early warning system for threats to
the health of the public, and recommended ade-
quate funding and support (including from other
federal agencies) for the US Centers for Disease
Control and Prevention (CDC) to fulfill this
responsibility. They recommended that the FDA
periodically review important decisions made in a
context of uncertainty surrounding some key
decision variables, which may prove very relevant
as first approvals are sought for novel bleeding
disorders therapies such as gene therapy for
hemophilia.2!:22 The IOM emphasized the impor-
tance of HCPs/physicians and patients very inten-
tionally discussing all the potential impacts of the
full range of available options and utilizing a
shared decision-making framework for these dis-
cussions.?!8 Importantly, they concluded that it is
essential for voluntary health organizations, such
as National Hemophilia Foundation (NHF) and
Hemophilia Federation of America (HFA), who
advise people with bleeding disorders about ongo-
ing safety concerns, to avoid conflicts of interest,
maintain independent judgment, and otherwise
act to earn the confidence of the public and
patients.!8

Over many years, trustworthy relationships have
been rebuilt between the bleeding disorders com-
munity and regulatory, industry, and healthcare
establishment stakeholders. A heightened wari-
ness and sense of responsibility for their own
safety, however, continue to drive advocacy in the
form of agency (e.g. timely access to information
and education) and activism (e.g. awareness rais-
ing) efforts?? for ongoing vigilance. For many,
honoring lost loved ones means preventing any
potential future tragedy, and ensuring that les-
sons learned at such a high price were not in
vain. Safety issues must be detected early, taken
seriously, reported reliably, and acted upon. All
stakeholders, including patients, must be held
accountable, and every effort made to optimize
prompt, effective communication of safety
information.

Cause for concern: recent safety incidents

A number of drug safety incidents concerning
bleeding disorder therapeutics occurred in 2019,
2020, and into 2021 (Table 1); recalling their
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tragic experience with HIV and hepatitis infec-
tions through tainted clotting factor products, the
community response was rapid and robust. Issues
continued to arise into 2021, and some will
impact patients at least into 2024. In response,
HFA and NHF initiated conversations with man-
ufacturers and regulators to elucidate the nature
of the issues, demand appropriate actions, and
ensure transparent information exchange to and
from patients and HCPs. Their efforts yielded
only partial results as responses were often
extremely limited. In addition to resurrecting past
trauma, these incidents laid bare inadequacies in
the current system that patients had only rela-
tively recently come to trust again.

Communications from manufacturers, distribu-
tors, and regulators were often minimal, vague or
unclear, and inconsistent (readers are invited to
review the communications available through the
links in Table 1). Some issues were identified half
a year before they were communicated to patients,
and then only upon the insistence of patient
organizations. Requests for information from the
regulators sometimes garnered an uninformative
‘under investigation’ response. Recalls were com-
municated to certain stakeholders, such as phar-
macies, but often not to patients, creating
confusion and concern. Presenting issues not
meeting the recall threshold as ‘quality control
issues’ misrepresents the safety concern they con-
stitute for patients and serves only to obfuscate
the message and diminish trust in official state-
ments. Communication tools, such as official
statements, letters to stakeholders, activation of
the patient notification system (PNS), and official
regulatory channels have been employed incon-
sistently within and between incidents and com-
panies. These challenges mean that patients are
often left without clear, accessible, actionable
information about whether to use a treatment
product or not. These incidents have made clear
that considerable work remains to achieve a sys-
tem in which all incidents potentially related to
product safety are handled promptly, transpar-
ently, consistently and with patient safety and
well-being as the overarching guiding principles.

Changing therapeutic landscape heightens
urgency

Decades of experience with clotting factor
replacement therapeutics yielded a reasonably

complete characterization of their benefit-risk
profile. The development of inhibitors, alloanti-
bodies that recognize replacement factor as for-
eign and inhibit its function in blood clotting, is
the primary potential treatment complication,
occurring in up to 25-30% of people with severe
hemophilia A.?* Recent innovations brought a
variety of nonfactor concentrate clotting factor
deficiency treatment products to clinical trials.?>
A humanized bispecific monoclonal antibody that
mimics the function of activated factor VIII in the
coagulation cascade has been approved for the
treatment of hemophilia A, with or without inhib-
itors, in many countries.26 Multiple clinical trials
of gene therapy for hemophilia A and B, phases I
through III, are currently underway?> with one
product approved by the European Commission
(EC) to treat adults with severe hemophilia A, at
the time of writing.21-22 Inhibition of anticoagu-
lants such as antithrombin and tissue factor
pathway inhibitor, through ribonucleic acid
interference (RNAi) or a monoclonal antibody,
respectively, are currently in phase III clinical tri-
als.?> Other potential avenues to restoring hemo-
static balance are also being explored. The
bleeding disorders community must navigate
from the familiar safety terrain of clotting
factor concentrates into a more complex land-
scape of experimental therapies, clinical trials,
novel mechanisms of action, and unknown
unknowns.2”-28 As recently reviewed in detail,??
novel therapies pharmacovigilance must now
include lifelong surveillance for potential injec-
tion site reactions, thrombotic microangiopathies
and thrombotic events, antidrug antibodies to
monoclonal antibodies, liver transaminase eleva-
tions, liver fibrosis, oncogenicity, and insertional
mutagenesis.2?-29 This evolving context combined
with the ongoing series of safety incidents height-
ens the urgency of optimizing all aspects of safety
information communication between all stake-
holders, to secure the safety and confidence of the
bleeding disorders community.

Successful communication of safety
information

Effective communication of safety information
from and to all stakeholders requires familiarity
with shared terms and definitions to avoid confu-
sion on critical issues. Table 2 provides a glossary
of useful terms often encountered in the commu-
nication of safety information.
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Table 2. Glossary of terms frequently used to communicate safety information.

Term

Definition

Adverse (drug) event,30
A(DIE

Adverse (drug) reaction,30
ADIR

Benefit3!

Causality30

Correlation3233

Effectives4

Harms3®

Hazard?®
Patient safetys34
Pharmacovigilance3

Risk3

Safed

Safety signal®’

Serious adverse effect,30
SAE

Side effect30

Signal3?

Any untoward medical occurrence that may be present during treatment
with a medicine but does not necessarily have a causal relationship with
this treatment, that is, an adverse outcome that occurs while the patient is
taking the medicine but is not, or not necessarily, attributable to it.

Any harm caused directly by a drug which is noxious and unintended, and
which occurs at normal doses in normal use, such as for prophylaxis,
diagnosis, or therapy of disease, or for the modification of physiological
function.

Helpful effects; help provided by a drug for the person who is taking it.

The probability that a particular medicine or substance is responsible for an
isolated effect or adverse drug reaction.

When two factors or variables (such as taking a drug and having an adverse
reaction) tend to vary or occur together in a way that is not expected on the
basis of chance alone, but one does not necessarily cause the other.

Providing services based on scientific knowledge to all who could benefit
and refraining from providing services to those not likely to benefit (avoiding
underuse and misuse, respectively).

Any physical or psychological injury or damage to the health of a person,
including both temporary and permanent injury.

A circumstance, agent, or action with the potential to cause harm.
The prevention of harm to patients.

The science and activities relating to the detection, assessment,
understanding, and prevention of adverse effects or any other drug/device-
related problem.

The combination of the probability of occurrence of harm and the severity of
that harm.

Avoiding harm to patients from the care that is intended to help them.

A concern about an excess of adverse events compared with what would be
expected to be associated with a product’s use.

Any untoward medical occurrence at any dose that results in death, requires
hospital admission or prolongation of existing hospital stay, results in
persistent or significant disability or incapacity, or is life-threatening.

Any unintended effect of a pharmaceutical product occurring at doses
normally used in humans which is related to the pharmacological properties
of the medicine.

Reported information on a possible causal relationship between an adverse
event and a medicine, the relationship being previously unknown or
incompletely documented.
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Patients as SMEs play a key role in drug and
device safety. As the end users of treatments,
they experience both the associated benefits and
risks, and they must make timely and appropri-
ate treatment decisions.?® Patients must be
knowledgeable of the effects and the risks of
medications and understand how to assess for
the occurrence of a safety signal. All stakehold-
ers performing a risk-benefit analysis require
timely access to reliable information, but equally
importantly, they must possess an ability to criti-
cally evaluate that information and contextualize
it to their personal situation. They must be able
to discern the appropriate degree of risk, causa-
tion from correlation, and anecdotal evidence
from that obtained through scientific methodol-
ogy. Patient safety has been defined by the IOM
as ‘the prevention of harm to patients’?® that
encompasses a goal of reducing the risk (i.e. the
probability of encountering a danger) of adverse
events (AEs). While the benefit-risk relationship
is often summarized as a product being ‘safe and
effective’ this can be misleading. ‘Safety’ and
‘safe’ are commonly used to mean an absence of
harm, potentially leading to the public misinter-
pretation that once a drug reaches the market it
is, or should be, risk-free. Clinical trials and
ongoing pharmacovigilance monitor for the
presence of harm. Patients and clinical trial par-
ticipants have varied opinions about acceptable
levels of harm or risk making these concepts rel-
ative to the individual.#® While a patient’s risk—
benefit calculation may be heavily influenced by
the current standard of care to which they have
access, it is critically important that patient
safety is upheld for all participants in clinical tri-
als and all patients receiving an approved
product.

To meaningfully participate in pharmacovigi-
lance, patients must have a clear understanding
of the process. It has been suggested that
patient-reported AEs may result in earlier detec-
tion of safety signals.41>42 For this to be effective,
the users of medications must be capable of

discerning the presence of a potential AE and
understand how to report that information.
Data show that although patients and HCPs
report about the same number of AEs, patients
report AEs, in one study as much as 1 year, later
than HCPs, resulting in a delay in identification
of safety signals.#? This is likely due to inade-
quate patient knowledge and indicates the need
for additional patient education regarding their
prescribed medications, possible AEs, and how
to report them. This study*? compared patient
and HCP reports with the World Health
Organization (WHO) global (>120 member
countries) database of individual case safety
reports, VigiBase;** in most countries, patients
can report AEs directly to their country’s
national monitoring program themselves, or to
manufacturers or HCPs who then report to
those programs.% Patients should be empow-
ered and encouraged to report suspected AEs
earlier. Telehealth and digital solutions such as
online platforms and mobile phone apps facili-
tating spontaneous reporting or to follow spe-
cific patient groups over time may prove
effective.4546 Implementation of such tools,
however, must not perpetuate or exacerbate
access inequities; less than two in three US
adults who identify as Hispanic or African
American have broadband Internet at home,
with similar patterns for those with lower income
or education levels.4748 HCPs in hospitals, clin-
ics, and other healthcare delivery settings (e.g.
nursing homes) must also have the necessary
knowledge and tools to enable recognition and
reporting of potential AEs.

Regulatory safety monitoring throughout

the life cycle of a therapeutic

The complete safety information for any thera-
peutic can only be obtained by monitoring and
reporting throughout the product’s life cycle,
from preclinical studies to postmarketing
surveillance and long-term data collection
(Figure 1).
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Safety data through therapeutic life cycle

Phase 2

* 100-300 patient
volunteers

* Common side effects

¢ ~2years

Phase 1

* 20-80 healthy volunteers

* Acute side effects, dose
titrations

e ~1year

Pre-clinical

« Laboratory and animal
studies

« Safety and toxicity

¢ Many years

Post-marketing surveillance/
Pharmacovigilance

* Real-world use in
. heterogenous

Phase 3 populations

* Rare side effects/drug-
drug interactions

¢ Many years

+ 1,000-3,000 patient
volunteers

* Adverse reactions with
long-term use

* ~3years

Figure 1. Each phase in the life cycle of a therapeutic contributes important data to its complete safety profile,
from preclinical studies through to postmarketing surveillance/pharmacovigilance.

Sources: https://www.who.int/teams/regulation-prequalification/pharmacovigilance,*’ https://www.fda.gov/patients/
drug-development-process/step-3-clinical-research#The_Investigational_New_Drug_Process,* and https://www.fda.gov/
science-research/clinical-trials-and-human-subject-protection/regulations-good-clinical-practice-and-clinical-trials.5!

Clinical trials

In the US, drugs and biologics, among other
things, are regulated by the FDA.52 The defini-
tions and standards applied to safety reporting
requirements by the FDA are intended to align
with the guidelines developed by the Expert
Working Group (Efficacy) of the International
Conference on Harmonisation of Technical
Requirements for Registration of Pharmaceuticals
for Human Use (ICH) and recommended for
adoption by the regulatory bodies of the European
Union (EU), the US, and Japan.53

Throughout the clinical trials process, manufac-
turers have an obligation to respond to and share
relevant safety information with the FDA and all
participating investigators.>* They must promptly
review any safety information they receive, from
any source, and conduct periodic proactive reviews
of potential sources, such as scientific literature>>
and meetings.>* Clinical trial investigators also
have obligations to report safety information to
their Institutional Review Boards (IRBs) and to
the FDA. 5456 Public availability of this information
is not required by regulatory authorities but may
help patients to make better informed decisions
about participation in clinical trials and use of the
therapeutic should it be approved.

Postmarketing surveillance

Many of the definitions (Table 2) and standards
governing the preapproval phase of drug develop-
ment also apply to the monitoring of safety signals
postapproval. Safety information from investiga-
tional studies can now be bolstered by the experi-
ences of patients using the therapeutic in the real
world.?” Manufacturers must develop policies for
the prompt, ongoing and continuous surveillance,
receipt, evaluation, and reporting of this increased
intelligence, and submit their plans as part of their
application for market approval. Complete phar-
macovigilance may be achieved through a combi-
nation of methods including passive surveillance,
stimulated reporting, active surveillance, compar-
ative observational studies, targeted clinical inves-
tigations, and descriptive studies. Patients and
HCPs can report AEs concerning drugs or biolog-
ics to the manufacturer or directly to the FDA,
through an online portal (MedWatch), regardless
of the degree of causation certainty. Sponsors
must submit postmarketing Safety Alerts to the
FDA within 15days of receiving a report of seri-
ous and unexpected AEs, from all sources. They
must also submit Periodic Adverse Experience
Reports of all other domestic spontaneous AEs
quarterly for the first 3 years, and annually thereaf-
ter.’” International harmonization of these
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pharmacovigilance activities and requirements
should minimize duplication of effort and benefit
public health programs throughout the world as
they consider potential new drugs.>8

Communication of safety signal information to
the public, particularly to patients impacted by a
relevant therapeutic and their HCPs, is critical.
Dear HCP letters, correspondence from the man-
ufacturer or distributor of a therapeutic (or some-
times the FDA) intended to alert physicians and
other HCPs about new or updated information,
such as an important safety concern, are distrib-
uted via mass mailing, email, and posting to com-
pany websites, or through patient organizations.
Industry is encouraged to consult the FDA on the
content, targeting, and timing of the letter to
ensure that the intended audience receives accu-
rate information promptly.>® Drug Safety
Communications (DSC) are developed and com-
municated directly to the public by the FDA
independent of industry, whom they usually
notify 24 h prior to posting to the FDA website.
Highlighting new safety issues that pose poten-
tially serious life-threatening risks or AEs they
may contain information such as previously
unknown drug interactions, a potential medica-
tion error like drug name confusion, or updated
information about a known AE. DSCs are also
disseminated through listservs, HCP newsletters,
podcasts, social media, and MedWatch Safety
Alerts via email.%° They are often picked up and
amplified by the media, professional associations,
and patient organizations.5!

Product recalls

In the US, the FDA manages recalls of the prod-
ucts that it regulates, including all human drugs
and blood products. Recalls are usually insti-
gated by the manufacturing company, who alert
the FDA that they have become aware that a
product is defective or potentially harmful. The
problem can also come to light as part of an FDA
inspection of a manufacturing facility, through
various health problem reporting systems, or via
an alert from the CDC. Information about all
recalls is posted on the FDA website in a weekly
Enforcement Report, but the FDA only actively
alerts the public if it feels there is a need to make
them aware of a serious hazard. The Enforcement
Report includes details of the product recalled,
including lot or batch identifying information,

reason for the recall, firm responsible, as well as
initiation date, geographic scope, status (ongoing
versus terminated), type, and class (Table 3).62
Individuals can subscribe to receive all notifica-
tions of listings or a subset (e.g. drugs or biolog-
ics) or to follow updates on a single recall. The
FDA classifies the recall, works with the com-
pany concerned to identify and address the prob-
lem, evaluates the effectiveness of the recall and
determines when it can be terminated (when it
can be reasonably assumed that the product in
question has been removed and disposed of or
correction has been made, commensurate with
the degree of hazard).>2

Safety information communication to patients

and healthcare providers

Patients may receive notification of a product-
related issue through multiple channels, some of
which require action by the patient to establish
contact with the relevant stakeholder, prior to any
incident (Figure 2). Transparency and access to
information is essential; however, the multiplicity
of information available can be overwhelming. A
whole host of communications on drug safety and
safety signals are available on the FDA website
(https://www.fda.gov/drugs/drug-safety-and-
availability/postmarket-drug-safety-information-
patients-and-providers), such as:

e DSCs.

e Notifications of potential safety signals
found in the FDA Adverse Event Reporting
System (FAERS) database.

MedWatch Safety Alerts.
A database of drug safety labeling changes
(SLCs).

e Another of Risk Evaluation and Mitigation

Strategies (REMS).

How the US bleeding disorders community oper-
ates within this context may serve as a useful
example for adoption or adaptation by other
chronic disorder communities. The community
benefits from an additional communication
channel established in 1998 by the Plasma
Protein Therapeutics Association (PPTA), in
collaboration with patient organizations and in
consultation with the FDA: the PNS. Part of the
legacy of the AIDS epidemic, this free, confiden-
tial service provides direct information to regis-
trants of voluntary and mandated recalls of
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Table 3. Types and classes of FDA product recalls.

Type Details Example
Voluntary Manufacturer/distributor discovers a problem and initiates  All of the recent bleeding
arecall disorder product recalls
or (Table 1)
FDA becomes aware of a problem and requests a recall
Mandatory Various statutory provisions and regulations authorize Products may include:
the FDA to require recalls in particular circumstances of infant formula
certain products medical devices
tobacco products
electronic products
controlled substances
biological products
Class Details Example

I A dangerous or defective product could predictably cause a
serious health problem or death

Il A product might cause a temporary health problem or

poses only a slight threat of a serious nature

[ A product is unlikely to cause any adverse health reaction
but violates FDA labeling or manufacturing laws

Superpotent drug

Vials mislabeled, contain
similar but not identical
product

External box label misaligned
(vial labels correct)

Source: U.S. Department of Health & Human Services. Product Recalls, Including Removals and Corrections: Guidance for

Industry. Rockville, MD: U.S. Department of Health & Human Services; 2020.¢2
FDA, US Food and Drug Administration.

Information flow to patients, upon identification of product-

related issue

Manufacturer/

Drug Sponsor

—

HCPs/
Clinical Trial
Investigators

Distributors
(e.g., Pharmacy)

—

Patient Notification
System (e.g., PNS)

Regulatory Agency J I
(e.g., FDA) — =
Patient
BN

Figure 2. Upon identification of a product-related issue, notifications are sent f
sponsor to multiple stakeholders who, in turn, have a responsibility to transmit
accurately to patients. In order to receive notifications from several of these sta

Stakeholder has direct contact
with patient

Requires prior
engagement/action from
patient to establish contact
with stakeholder

rom the manufacturer/drug
the information rapidly and
keholders (indicated by blue

dashed arrows), the patient must first establish contact with them, whereas other stakeholders (indicated by

solid purple arrows) have direct contact with patients.
FDA, US Food and Drug Administration; HCP, healthcare professional; PNS, patient notifi

cation system.
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plasma protein therapies and their recombinant
analogs. It includes brands of immune globulins,
blood clotting factors, alpha-1 proteinase inhibi-
tors, and other plasma protein products. In
recent years, it expanded to include recombinant
analog therapies. Registrants are directly notified
via email, telephone, or fax as well as by post,
with information also available via a website and
a 24-h toll-free telephone number. The service
provides logbooks to facilitate tracking of identi-
fying information of the products patients use.%>

Administered by the PPTA and funded by its
member manufacturers, PNS is operated by an
independent organization that specializes in pub-
lic notification of pharmaceutical withdrawals
and recalls, and all registrant information is kept
strictly confidential.®3:%¢ Voluntary paid member-
ship of therapeutics manufacturers was originally
limited to plasma products, eventually expanding
to include recombinant analogs. To maintain its
relevance as a trusted source of information on
recalls of bleeding disorders therapeutics, it must
evolve apace with the treatment landscape to
encompass, for example, all recombinant factor
products, nonfactor replacement products, and
gene therapy. Manufacturers considering enter-
ing this marketing space must engage with this
opportunity/responsibility before they ever need
to avail themselves of its capabilities. Patients
must also proactively register with the system,
leaving them at risk of exclusion from notifica-
tion should they, or their HCPs, be unaware of
the system and how it works. Patients and HCPs
who did not experience the contaminated blood
products crisis personally may not recognize the
need to proactively engage with a notification
system, requiring further education.

Recommendations for improvements

Poor communication and multiple safety inci-
dents in 2019-2021 (Table 1), despite the
detailed and multifaceted pharmacovigilance for-
malized by the FDA, combined with the rapidly
evolving treatment landscape, spurred the bleed-
ing disorders community to closely examine the
effectiveness of existing systems, and seek avenues
for improvement. The two largest US patient
organizations — NHF and HFA - co-hosted a
Safety Summit in Washington, DC, over 3 days at
the end of January 2020. The Safety Summit’s
mission was to articulate expectations for moni-
toring, informing, educating, and communicating

issues related to product safety, with attention to
the role of each stakeholder in the process.

Eighty-five stakeholders participated in the sum-
mit, including patients, patient organizations
(national, international, and state level), clini-
cians, manufacturers, specialty pharmacy, federal
health agencies, and more. The event featured
presentations, panel discussions, and workshops
addressing safety notification standards and pro-
cesses (what they are now, where gaps exist, and
how safety communication practices could
improve); rights, roles, and responsibilities of
stakeholder groups with respect to product safety
and safety reporting; and new considerations that
come into play as novel and gene therapies come
onto the market. This collaborative engagement
resulted in concrete recommendations for
improvements across the safety surveillance sys-
tem targeting all stakeholders. Articulated in the
context of the bleeding disorders community,
they are applicable to all therapeutic areas. Active
affirmation of the primacy of patient well-being
and the optimization of prompt bidirectional
communication prior to the urgent need to trans-
mit important safety information emerged as
overarching central themes.

All stakeholders

All segments of the bleeding disorders commu-
nity have a role to play in the prompt and trans-
parent bidirectional dissemination of information
about the safety of drugs and biologics. To
ensure that these communications are clear,
patient-centered and timely, all stakeholders
must:

e Reaffirm commitment to patient-centered
communication.

e Recognize that regulatory requirements are
the floor (the minimum acceptable), not
the ceiling (the maximum expected).

o Educate/self-educate on applicable stand-
ards, regulations, rights, roles, and respon-
sibilities regarding product safety.

e Improve communication channels within
and outside the specific disorder commu-
nity (in this case, inherited bleeding
disorders).

e Identify and define expectations for moni-
toring, informing, educating, and commu-
nicating issues related to product safety.

e Base actions on scientific data.
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Patients at the center of safety

Regulator

Patient
Drganizations

Healthcare
Provider

Patient
Notification
System

Dispensary

Figure 3. Patients are the stakeholders most impacted by product safety information, and they are the
primary source of safety information. All other stakeholders have an obligation to recognize that patients are

situated at the center of safety.

e ILeverage social media as appropriate/chal-
lenge social media dissemination of incor-
rect or misleading information.

e Be mindful of language used to describe
novel and gene therapies: ensure that it is
accurate, does not create unrealistic expec-
tations, and is patient-centered and
accessible.

e Engage in international collaborations in
safety communication and reporting to
enhance consistency of messaging and
completeness of reported data.

e Develop checklists for reporting safety con-
cerns and communicate processes to other
stakeholder groups.

Each stakeholder plays an important role in the
safety information communication network with
unique responsibilities and opportunities to
action the priorities outlined above. Some of these
are described in the following.

Patients
Patients are the stakeholders most impacted by
product safety information, and they are the

primary source of safety information, the SMEs
on living with the disorder. All other stakeholders
have an obligation to recognize that patients are
situated at the center of safety (Figure 3). An
important trend in today’s society is the increas-
ing determination of healthcare consumers to
better manage their own health, gathering infor-
mation (including from online sources), and self-
organizing through social media networking.
They hold the potential to provide massive
amounts of data that may power advances in sys-
tems medicine, to influence important health out-
comes, and to maximize the positive impact of
pharmacovigilance on the safe and effective use of
medicine. %566

With such a central role to play, and regulators
increasingly mandating initiatives to incorporate
patient perspectives into pharmacovigilance
activities,% patients also have important responsi-
bilities to:

e Educate themselves about:
o how to identify an AE; what concerns
to report to their provider;
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o basics of clinical trials, informed con-
sent, drug safety reporting, and novel
therapies in the pipeline;

o reliable sources of information.

e Understand that they play a vital role as a
primary source of safety information and in
reporting issues to their medical providers.

e Track identifying information of the prod-
ucts they take (e.g. lot numbers).

e Enroll in a PNS (for the bleeding disorders
community, this is the PNS).

e Maintain strong ongoing communications
with their HCP.

e Understand the importance of participation
in broad-based registries to allow for
information gathering and safety signal
monitoring around existing and novel
therapies.

The current digital age presents both opportuni-
ties and challenges to engaging patients in accu-
rate safety information communication. In a 2013
study, 35% of Americans reported that they had
searched the Internet for help with health-related
concerns and 16% had used it to try and connect
with others with similar concerns.®® A 2021 survey
of UK users of an online platform offering con-
nections with others in disorder-specific groups,
which receives approximately 4.5 million visits per
month, found that a third of respondents reported
no knowledge about methods of monitoring medi-
cation safety, although 89% had personally expe-
rienced side effects from their medications.
Two-thirds supported the idea of providing links
to regulatory reporting sites from the platform.%®
As increasing numbers of patients turn to social
media to share their experiences, automated text
mining methods to detect AE mentions from
social media posts are being explored.70-7¢
Artificial intelligence (AI) techniques, such as nat-
ural language processing and deep learning with
neural networks, may prove determinant in the
extraction of useful information from the very
large volume of heterogeneous data generated by
digital sources.”>7576 The appropriate role for
these data in pharmacovigilance is being studied,
with particular attention to determining the accu-
racy and reliability of information shared on social
media (e.g. Twitter).7%71.7577 Even as Al tech-
niques continue to be optimized to improve the
accuracy and sensitivity with which they detect
and classify AE mentions, limitations such as the
degree to which social media users are representa-
tive of populations (e.g. the population of an entire

country or the target population for a specific
medication) and post authenticity issues, suggest
that linked analysis with external trustworthy data
sources may be required.”?7® The integration of
Al into any healthcare process must be done with
explicit awareness of, and efforts to eliminate,
algorithmic bias that may result from the design of
the algorithm, previous data collection, coding,
and selection.”%:80 When queried about their com-
fort level with researchers or the Medicines and
Healthcare products Regulatory Agency (MHRA),
which monitors and regulates postmarketing drug
safety in the UK, using content posted to the
aforementioned online platform to help monitor
side effects, over 90% of respondents were favora-
ble to the idea.®® They did, however, express con-
cerns about data privacy, ethics, and the ability of
such techniques to truly understand the nuanced
and personal content being shared. Similarly,
while promising progress has been made, the
application of Al to the rapid and effective detec-
tion of existing and new AEs in large data sets of
patient information such as electronic health
records, health information technologies, and
pharmacovigilance database systems, challenges
remain in the ability to detect undocumented or
unknown AEs, privacy concerns, and technical
difficulties.”®

Social media applications allow individuals to
rapidly publish and re-publish highly personal,
compelling, and emotional experiences.®! These
peer-to-peer sharings can provide important sup-
port and validation to people living with similar
concerns, propagate helpful information, and
combat isolation, especially within rare disorders
communities.82 The openness, user participation,
rapid proliferation, and network effects that facili-
tate such impactful personal sharing, however,
also empower the dissemination of false informa-
tion.8! Some antivaccination groups, for example,
intentionally harness social media to spread mis-
information,® while many well-intentioned indi-
viduals also share information they do not know
to be false or poorly sourced. Closed social media
groups exacerbate the challenge of ascertaining
what erroneous information may be circulating.
Reliable sources, such as patient organizations,
public health offices, and HCP associations must
capitalize upon the features and ubiquity of social
media to proactively disseminate sound, well-
sourced, transparent information, thus minimiz-
ing the opportunity for misinformation to
proliferate.84
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Patient organizations

Pharmacovigilance and the entire therapeutic
safety ecosystem is complex and can be over-
whelming for individual patients to navigate
alone, often resulting in communication failure.>
Patient organizations are uniquely positioned to
advocate for and educate patients while also facil-
itating relationships and transmission of informa-
tion between patients, industry, and regulators.
In the current context of the bleeding disorders
community, the Safety Summit concluded that
patient organizations must:

e Earn and preserve their roles as trusted
sources of information.

e Identify designated contact persons among
their staff for industry to notify in event of
product recall.

e Implement strategies to allow for prompt
and accurate dissemination of product
safety information via channels accessible
to community members, in patient-friendly
language, understanding that some patients
may be off the grid and unconnected to
specialized treatment centers.

e Provide patient education about informa-
tion sources and protocols, including where
patients should go for accurate news and
information.

e Align messaging with one another (i.e.
between different patient organizations).

e Promote strong ties and robust communi-
cations between national and state/local
organizations.

e Promote enrollment in PNSs (in this case:
PNS).

o Offer foundational education to commu-
nity members about clinical trials, safety
reporting, and so on.

For concrete examples of patient organization
action steps and communications following noti-
fication of different types of product issues, see
the NHEF/HFA protocol: Best practices for patient
organization response upon notification of product
issue (Supplementary Material 1).

Recent studies suggest that most patient organi-
zations do not actively engage with pharmacovig-
ilance. A survey of European patient organizations
reported that while just over 40% would like to
increase awareness among their members of spe-
cific adverse drug reactions related to their thera-
peutics, just under 40% have no stated

pharmacovigilance goals and nearly 35% indi-
cated no involvement in pharmacovigilance. The
principal barriers were identified as a lack of suf-
ficient funding and resources, and a lack of sup-
port from national competent authorities, who
are primarily responsible for the authorization of
medicines that do not pass through the central-
ized European Medicines Agency (EMA) pro-
cess.86 Probing further revealed that a tendency
not to prioritize pharmacovigilance by patient
organizations may be tied to beliefs that this is
not their responsibility, that patients do not
expect it from them, and that their focus should
be elsewhere.?5

Bleeding disorders patient organizations appear
to be exceptional in their advanced pharmacovigi-
lance engagement, likely a legacy of the AIDS
epidemic. Suggestions to enhance patient organi-
zation engagement tend to hinge on outreach,
education, and support from national competent
authorities and industry to patient organiza-
tions.%5:86 While these are necessary and welcome,
the bleeding disorders community has demon-
strated the important strides that can be made
when patient organizations take the lead, driving
dialogue and accountability. Providing resources
to enable best practice sharing and capacity build-
ing between patient organizations is a promising
avenue whose potential has yet to be fully
explored.

Many patient organizations receive funding from
industry partners who also market products for
their community. This can lead to issues of, or
perceptions of, conflict of interest. The organiza-
tion may be simultaneously stewarding a relation-
ship with a funder and attempting to hold the
same entity accountable on product safety issues
and communications. Patient organizations must
establish clear boundaries between funding and
policy and advocacy initiatives. These parameters
should be clearly and publicly declared to protect
the integrity of the organization, secure the faith
of its members, and forewarn funders of the
impossibility of influence. An example, linked to
more detailed policy language, follows:

While HFA does accept pharmaceutical funding,
we have developed and stringently maintain clear
boundaries and policies and procedures! that
preserve our independence and prevent undue
influence on how we operate as an organization. A
pharmaceutical company’s support, at any level, has
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absolutely zero impact on how policy and advocacy
decisions are made at HFA. To do so would go
against HFA’s very mission, and would dishonor
the foundation the organization was built upon. Our
duty is always patient-focused and patient-centered;
whether it be lawsuits amongst manufacturers, a
product safety issue, or threat to access, it is HFA’s
intention is to achieve policy outcomes that ensure
access to safe therapies and quality, affordable
healthcare by mobilizing the bleeding disorders
community as leaders in rare disease.

NHF and HFA are two large patient organiza-
tions with extensive experience in this arena and
for whom pharmacovigilance is an important
ongoing commitment. Discussions at the Safety
Summit prompted the prioritization of a number
of specific steps for near-term implementation by
HFA/NHF:

e Create (additional) patient-centered educa-
tional resources about safety issues.

e Work with industry partners to ensure that
all communications regarding product
safety or availability are provided for public
dissemination on letterhead or via a web
link that readily identifies the product man-
ufacturer and distributor.

e Revise and align the two organizations’
respective Patient Bill of Rights and
Responsibilities?3 to reflect the critical role
that patients play in safety monitoring.

e Co-create a specific bleeding disorders edu-
cational hub (Blood Safety Academy) to
train the next generation of safety
advocates.

e DProvide specific and comprehensive con-
tact information for each of their organiza-
tions to pharmaceutical companies.

e Establish a means for all stakeholders to
endorse or show their commitment to, and
to hold stakeholders accountable to, the
principles outlined herein.

Pharmaceutical companies (including sponsors

of investigational therapeutics)

A number of recent regulatory guidances and
related initiatives aim to emphasize the impor-
tance of patients’ perspectives in drug safety,57 yet
most patient organizations surveyed in a recent
European study reported no impact on their posi-
tions as pharmacovigilance stakeholders.8>
Regulators increasingly require manufacturers to
implement risk minimization strategies but only a

handful has been shown to be effective. Most are
designed by industry and regulators; however,
their success depends largely on the target popu-
lation, the context in which they interact with the
therapeutic and effective communication with
them.8” Pharmaceutical companies will benefit
from developing a more patient-centered culture,
employing a framework-driven approach to
patient engagement, and becoming proficient in a
range of patient-centered competencies.®” A con-
structive, respectful engagement between compa-
nies and patients promises to be mutually
beneficial.

The HFA NHF Safety Summit discussions iden-
tified several key priority actions for and with
companies that develop, manufacture, and dis-
tribute drugs and biologics to the bleeding disor-
ders community:

e Explicitly affirm and orient themselves
around the end goal of optimizing patient
well-being (Figure 3).

e Recognize that regulatory requirements are
the minimum expectations of the commu-
nity, to be surpassed, not just met.

e Provide accurate, timely, and transparent
guidance and information about safety
issues to all stakeholder groups. To this
end, safety information communications
must be:

o in patient-friendly language;

o 1identifiable to the manufacturer (e.g.
on letterhead);

o clear actionable guidance such as where
and how recipients should report AEs,
return product, and so on;

o published promptly, with the under-
standing that multiple communications
may be required as further information
develops.

e Make the information contained in Dear
HCP letters available to the public.

e Establish and maintain direct communica-
tion with identified staff at national patient
organizations.

e DParticipate in and make effective use of the
PNS (in this case: PNS):

o companies should activate PNS to
communicate recalls;

o company personnel should receive reg-
ular training about PNS, including how
to access and activate prior to any need
to activate.
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e Provide long-term follow-up and support
for recipients of novel therapies.

e Consider including patient and patient
advocacy organization representatives on
safety advisory boards.

Specialty pharmacy providers (therapeutic
dispensaries)

The entity that dispenses therapeutics to patients
constitutes a bridge between end users and specific
product lots. For noninvestigational bleeding dis-
order therapeutics in the US, this role falls to spe-
cialty pharmacy providers [these may be separate
entities or hemophilia treatment center (HTC)—
affiliated pharmacies].®® Patients carry a responsi-
bility to track the lot numbers of the products they
use. Dispensing pharmacies, however, are the ones
in direct and regular communication with the dis-
tributor positioning them uniquely to facilitate
bidirectional exchange of essential information
with end users. The Safety Summit articulated
that they have an obligation to:

e Recognize their critical role in receiving and
disseminating safety information bidirec-
tionally in the stakeholder chain.

e Proactively ensure that they receive correct
information:

o from manufacturers or distributors,
regarding any recall or safety event;

o from patients, regarding any suspected
or reported AE.

e Reach out to patients, via individually opti-
mized channels such as text messaging,
email, phone calls, postal mail, and other
preferred communications technology.

e In the case of a recall, notify not only
patients, but also patients’ HCPs, as HCPs
do not have the data linking patients to
individual lot numbers.

e Ensure delivery of replacement product to
patients where applicable.

Healthcare providers

HCPs enjoy a privileged relationship with
patients, especially those with lifelong conditions
such as bleeding disorders. As partners in the
management of their health they must:

e Take patient safety concerns seriously and
listen with empathy.

o Constitute a trusted source of information,
providing patient-friendly information and
encouraging patients to ask questions:

o work with patients toward a shared
understanding of what constitutes an
AE, educating around the definition of
an AE;

o provide patients advanced education
(e.g. about products in the pipeline).

e Stringently adhere to AE reporting
requirements.

e Respond to manufacturer follow-up inquir-
ies and make use of manufacturer Medical
Science Liaison (MSL) resources.

e Promote patient enrollment in the PNS (in
this case: PNS).

Federal partners

Pharmacovigilance and communication of drug
safety information occur within the legal context of
each country. Federal partners, such as regulators,
national competent authorities, ministries of health,
and others must ensure that stakeholders uphold
their legal requirements. The Safety Summit deter-
mined that there are important opportunities for
federal partners to influence more than these mini-
mal requirements. They should:

e Ensure industry compliance with post-
marketing surveillance and reporting
obligations.

e Require regulated entities to provide com-
munications in patient-friendly language,
and apply the same standards in their own
public statements.

e Ensure that they, and industry, provide
good education regarding patient participa-
tion in clinical trials (before, during, and
after the trials) especially regarding how to
recognize and report potential AEs or other
safety concerns.

e Encourage and support community surveil-
lance initiatives.

PNS

Regulatory authorities and federal partners usu-
ally host a variety of platforms that the public can
search for diverse drug safety information, but
those platforms are often neither well-known to
nor easily navigated by laypeople. A system that
can proactively and promptly notify patients of
important safety information relevant to their
specific therapeutics can serve as one of the most
important tools to achieve successful communi-
cation. PNS was designed to offer the US bleed-
ing disorders community timely information
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about voluntary and mandated recalls of plasma
protein therapies, and now also recombinant ana-
logs. The system occupies a critical and trusted
position within the community and to meet the
expectations that it has established it must:

e Allow participation by manufacturers/spon-
sors of novel and gene therapies:

o initially created for plasma-derived
products, it must evolve with the treat-
ment landscape.

e DProvide timely notifications in a range of
formats and via a range of media that are
self-tailored to individual recipients, under-
standing that some patients may be off the
grid and not connected to specialized treat-
ment centers.

e Conduct regular tests to ensure that all stake-
holders are engaged appropriately (both
those initiating and receiving notifications).

Conclusion

The value of patient participation in the design
and implementation of pharmacovigilance prac-
tices has been recognized?”-28:4%:67:89 and even
mandated;®” however, most approaches to inclu-
sion tend to be top-down and prescriptive. Patient
organizations are uniquely positioned to foster
constructive relationships and play a leadership
role in driving improvements. Patients have the
most at stake, as end users of the therapeutic.
Patients are also the SMEs on living with a disor-
der, with much to contribute to risk minimiza-
tion®” and safety communication initiatives that
are effective in the real world.38

Two large bleeding disorders patient organiza-
tions (INHF and HFA) recently convened a sum-
mit of all stakeholders to identify opportunities
for improvement in the context of an alarming
number of sometimes poorly communicated
safety incidents and a rapidly evolving treatment
landscape. Their priority conclusions centered
upon the following:

e DPatient perspective: all stakeholders must
exercise constant respect for the vulnerabil-
ity of patients.

e DPatient role: patients must take an active,
supported, role in identifying and reporting
potential AEs.

e Regulatory awareness and roles: stakeholders
must have a practical understanding of and

engagement with safety information commu-
nication, from preclinical to postmarketing.

e C(Clinical trials: education of patients regard-
ing potential safety events and reporting
must be improved.

e Data: collaboration between all stakehold-
ers is required to strengthen the scientific
and statistical validity of detection/analysis
of potential risks and hazards.

e Pharmacovigilance and recalls: renewed
commitment is required from manufactur-
ers, HCPs, and regulators to improve ful-
fillment of responsibilities.

e Trusted sources (including patient organi-
zations): the highest standards of trans-
parency, timeliness, alignment, and
accessibility must be upheld.

e DPatient-friendly: patient-friendly safety infor-
mation must be available for all therapies.

e Communication lines, protocols, and infra-
structure: these must be reviewed and
improved to optimize transmission of infor-
mation, before an urgent situation arises.

e Communication strategies and outreach:
social media and related opportunities must
be capitalized upon to maximize the reach
of accurate information.

Committing to the primacy of patient well-being
and establishing, and stewarding reliable, collab-
orative channels of communication before a crisis
arises in which they are urgently needed, emerged
as the two overarching principles from the bleed-
ing disorder stakeholder discussions. The appli-
cation of these two principles to pharmacovigilance
in all therapeutic areas will benefit patients,
industry, and regulators alike.

“Qur hearts bleed from love, pain and suffer-
ing, fear and isolation. We battled on the
fringe, warriors fighting stigma, ignorance, and
inaction. We came together as families, com-
munities, and fierce friends, to build commu-
nity, and protect one another. We felt betrayal.
We learned resilience. We promise this will

never happen again.”
Hemophilia Circle, AIDS Memorial
Grove, San Francisco
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