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Abstract Patient-reported outcomes (PROs) from web-based sources are becoming
increasingly important, providing opportunities for industry and regulators
to understand the benefits and risks of medicines in a real-world context.
Although some guidance exists for the use of adverse event (AE) reports from
company-sponsored social network sites, this does not cover non-company-
sponsored sites. Additionally, there are concerns about the validity of data
from social media sources. Techniques for the collection, analysis and re-
porting of safety data from patients should be defined, and guidelines agreed,
to cover PROs and patient-reported adverse drug-related events from more
organized sources of patient outcomes.

This review considers drivers for web-based PRO adoption in drug safety,
the current regulatory framework and potential methodologies, and con-
cludes that there is an urgent unmet need for guidelines on web-based PRO
AEs. Stakeholders for the development of any such guidance should include
industry, patients, regulators, academic groups and prescribers.

The US FDA defines a patient-reported out-
come (PRO)[1] as any report of the status of a
patient’s health condition coming directly from
a patient without interpretation by clinicians or

others, including self-perception symptom sever-
ity (absolute or relative to a previous report), and
physical performance, but not information derived
by others, e.g. physical examinations or performance
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assessed by a healthcare professional (HCP).
PROs in the post-launch environment have the
potential to provide new sources of benefit-risk
information augmenting those available through
traditional clinical trials and pharmacovigilance.
Opportunities include the disclosure of new ad-
verse events (AEs), early signal detection, greater
volumes of data, quality of life data, information
on patient-centric language and, via proxies, data
for elderly, paediatric or infirm patients.[2-5]

This review will consider the use of PROs in
the real-world evaluation of the benefits and harms
of medicines, with particular focus on AE report-
ing from non-company-sponsored websites, and
post-launch risk assessment. Current FDA gui-
dance only covers the use of PRO in clinical trials
‘instruments’ to support labelling claims. The FDA
defines a PRO instrument (i.e. a questionnaire
plus the information and documentation that
support its use) as a means to capture PRO data

used to measure treatment benefit or risk in medi-
cal product clinical trials. However, PROs collected
for AEs post-launch are as crucial as clinical trial
safety PROs in the ongoing assessment of benefits
and harms of a drug through its lifecycle.

We propose that post-launch PRO AEs may
be usefully subdivided into AE reports col-
lected from predefined patient groups (i.e. non-
interventional post authorization safety studies),
as well as non-predefined groups (figure 1). Non-
predefined patient groups may enter data into a
structured web-based framework (although no
consensus criteria for a suitable core dataset for
non-predefined PRO AEs currently exist) or as
unstructured reports. PRO AEs collected from a
pre-specified population post-launch will have
many of the same characteristics and dataset re-
quirements as clinical trial PRO AEs; whereas
post-launch non-specified population PRO AEs
will require distinct datasets, methodologies and

1 Pre-specified populations will have different analytics to non-pre-specified, with the latter being lower
in the analytical hierarchy, although analytics used in lower hierarchies can also be used in higher ones.
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Fig. 1. Different patient-reported outcome adverse event datasets are relevant at varying stages of the product lifecycle. PASS = Post-
Authorization Safety Study.
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analytic approaches in meaningful assessment of
safety signals.

With the advent of patient-focussed health
social networks and other online and social
media[6] such as Facebook[7] or Myspace[8] where
patients might discuss outcomes, Physician Q&A
sites (MedHelp,[9] Wellsphere,[10] MDJunction,[11]

iMedix,[12] WEGO health[13]) where they could
discuss their symptoms (including AEs) with medi-
cally qualified professionals, or quantified self-
tracking sites (CureTogether,[14] MedHelp,[9]

PatientsLikeMe,[15] SugarStats[16]) where patients
share their medical records and details of their
tolerance of treatment with their peers. An orga-
nized and/or self-tracking website has enhanced
functionality to collect PRO AE data in a struc-
tured framework or dataset, and also strengthens
valid data collection by reducing the risk of false
or duplicate reporting by tracking the email ad-
dresses and web signature of participants. It fol-
lows that the potential for collecting post-launch
PROAEs both from specified and non-prespecified
patient groups has therefore greatly increased, and
any current guidance for web-based PROswill need
updating.

1. Drivers for Patient-Reported Outcome
(PRO) Adoption

Arguments supporting PRO utilization and
patient-reported AEs include limitations of cur-
rent data collection and reporting, discordance
between what HCPs and patient believe is im-
portant (particularly for those illnesses with sub-
jective symptoms and endpoints) and the ability
to obtain richer contextual information from a
patient perspective, particularly for aggregated
data. Several social and technical changes (pa-
tient empowerment and technological improve-
ments) are making PRO commonplace.

1.1 Limitations with Current Data Collection

Post-launch suspected adverse drug reactions
(ADRs) are greatly underreported by HCPs,[17]

especially if the ADRs are already labelled.[3] This
is partly compensated by patient self-reporting in
some countries, but haphazard single consumer

reports have limited validity.[3,18] However, social
media and other sites are generating drug safety
information that may go unreported, and it is im-
portant to minimize this unreported information
especially from the more organized/quantified
patient self-tracking sites (e.g. SugarStats[16] or
PatientsLikeMe[15]).

1.2 Discordance between Patients
and Prescribers

Reliance on outcomes measures reported by
HCPs on standard CIOMS andMedWatch forms,
which often remain incomplete, even after follow-
up from company pharmacovigilance staff, often
overlooks the symptomatic patient perspective,
concentrating instead on objective clinical out-
comes or biomarkers.[19-21] The use of well designed
patient questionnaires can provide information
to augment medically confirmed reports where
underreporting or inaccurate case descriptions
are known to be problematic, although such ap-
proaches may be resource-intensive and fall within
the realms of active surveillance and sentinel site
reporting.[20] This is especially relevant where
patient-centred outcomes, such as tolerability
which is strongly related to treatment adherence
and effectiveness, are sought. Differences in focus
between patients’ and HCPs’ perspectives on
the benefits and harms of treatments biases the
picture of how drugs are tolerated and which
adverse outcomes might be of concern to pa-
tients.[20-23] This is likely to impact quality of
care, patient safety and outcomes. Discordance
can be due to a patient’s reluctance to discuss
certain ADRs with their HCPs,[24] leading to sig-
nals being missed. In a study of prostate cancer
patients, some expected AEs were identified by
physicians, such as erectile dysfunction and urinary
incontinence, whereas other symptoms, including
fatigue, diarrhoea and rectal urgency, although
reported by patients, were overlooked in medi-
cally confirmed AE reports.[24]

Other reasons for underreporting safety events
include patients not understanding the signif-
icance of ADRs they are suffering, or they may be
unsure whether it is drug related, and so do not
wish to disturb the HCP, or sometimes they might
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not want to disappoint their HCP with bad news
as it may be perceived that they are complaining
about the quality of healthcare provided.[25] Ad-
ditionally, HCPs might not discuss ADRs or con-
cerns about medication with their patients,[26,27]

or underestimate a patient’s desire to be informed
about ADRs.[28] Poor communication between
patients and HCPs can limit the reporting of im-
portant safety issues[23,25] and may lead to patients
continuing sub-optimal treatment after suffering
safety issues.[25]

The provision of risk minimization commu-
nications and company-sponsored or independent
websites have increased patient awareness of drug
safety issues. Nevertheless, patients may be more
willing to discuss quality of life and drug safety
issues with their peers on social media sites.[29]

For example, reports of insomnia (hydrocortisone),
bruising (Azilect�) and anxiety (St John’s Wort)
have been discussed on the PatientsLikeMe
website.[29] Publicizing safety issues of interest in
the media has been shown to lead to peaks in
HCP and consumer ADR reporting,[3,30] and so-
cial media sites either sponsored by companies or
set-up by health interest groups are likely to also
encourage similar behaviours.

1.3 Better Patient Context

PROs therefore provide a number of advan-
tages, including higher volume and richer con-
text, leading to a better understanding of AE
prevalence data; the availability of online AE re-
porting mechanisms improves patient satisfac-
tion and ultimately drug safety. Blenkinsopp
et al.[18] reviewed the potential benefits and draw-
backs of patient reporting of AEs and found that
patient and HCP AE reports may be of similar
quality, and patients often reported new AEs and
symptoms more quickly than HCPs. However,
processing patient reports is marginally more
time consuming than reports supplied by HCPs,
and current levels of patient reporting remain
low, both in absolute terms and as a proportion
of all reports.

Today, with the advent of web-based PROs,
consumer AE reports are increasing and there is
now evidence that the number of AEs generated
on patient self-reporting PRO sites may outstrip
those reported by other means (figure 2).

Online reporting of chemotherapy toxicity
monitoring has been shown to be feasible even
with patients with advanced cancers,[31] although
patient reminders to provide data was important,
suggesting a stimulated element to successful PRO
safety reporting may be needed. Electronic PROs
were reported to be accurate and efficient, and
promoted better patient-doctor communication
as alerts of any PRO were sent to HCPs.[32] These
systems help in the early identification of AEs,
and improve patient outcomes, research data qual-
ity and patient satisfaction.[31-33] Where patients
cannot report themselves (elderly, children or the
infirm) proxies (parents, carers) can be used. This
means most patient types could be accessed when
collecting PROs. However, the reliability of proxy/
patient concordance needs to be considered when
developing data collection techniques.[4,34] Patients
and carers can also give better context than HCPs
on the effects of treatment on patient’s function-
ing and quality of life, especially with transient
symptoms which HCPs may not have the op-
portunity to observe.[22]

There are a number of sociological and tech-
nical drivers that have increased the demand for
PROs, including the increased prevalence of chronic
diseases, patient empowerment, advances in in-
formation technology (prevalence of the Internet,
wider access to broadband),[35] the use of the
Internet for information seeking1 and social net-
working by patients and pharmaceutical compa-
nies[6,33,36,37] and the observation that peer-to-peer
information sharing, especially via social media,
encourages reporting.[29,33] A consequence of this
is that patients are more informed about diseases
and treatments and are willing to discuss treatment-
related outcomes with their peers. However, not
all health-related social media sites are set-up to
identify and report AEs. Since their primary pur-
pose is to connect people with similar diseases or

1 Pew Research Centre estimates that 73% of US adults have Internet access and, of these, 83% use the Internet
for health-related information.
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who are using the same medicines, AE discus-
sions arise as a consequence of their existence.
Some non-company-sponsored sites can identify
and analyse AEs but, to date, these reports are
not passed onto either regulators or drug manu-
facturers and no regulations cover them.[1,38,39]

Scurti et al.[40] recently called for a reformulation
of pharmacovigilance methods and legislation
away from the current drug-centric paradigm to a
real-world patient/population-centred focus. In
this model, the qualitative and narrative accounts
of patients become an important and routine
component of research studies. Pharmacovigilance
becomes more than establishing benefit-risk pro-
files covering safety, acceptability and satisfac-
tion of overall care.

2. A Regulatory Perspective

FDA guidance on the use of PROs to support
labelling claims focuses on their use in organized
clinical trials and how the FDA reviews and eval-
uates clinical trial PRO instruments[1] (as defined in
the introductory section) and provides guidance on

the choice and development of PRO instruments
and how they fit within the traditional clinical trial
framework. However, it does not cover PROs that
are used for other purposes such as patient or dis-
ease communities, nor those that are not company-
sponsored. In Europe, several pieces of legislation
and guidance are relevant to web-based PRO use,
and are summarized in table I.

A recent Association of the British Pharma-
ceutical Industry (ABPI) white paper on phar-
macovigilance on the Internet[39] recognizes that
current legislation is restricted predominantly to
company-sponsored sites, but with new ways in
which patients access information about medi-
cines, record and share their experiences and as a
consequence generate either intentional or inad-
vertent PROs including AEs, there is a gap in
legislation and guidance. The white paper sug-
gests that vigilance needs to be proportional to
public health benefit and recognizes that non-
company-sponsored sites may produce relevant,
although different and non-traditional, pharma-
covigilance data, and suggests that companies
should:

Table I. Current legislation and guidance relevant to patient-reported outcomes

Legislation or guidance Description Comments

Regulation 726/2004[41] Key legislation underpinning pharmacovigilance

in Europe

General principles, non-

specific for PROsDirective 2001/83/EC[42]

Volume 9A, Part I, Section 4.3.3, 2008[43] Deals with regular screening of company-sponsored

websites for potential reports on AEs. If companies

become aware of AEs on other websites, they should

examine the case and determine if it needs to be

expedited. Company-sponsored websites should

facilitate AE reporting

� Interventional vs non-

interventional studies well

defined

� Medically confirmed vs

consumer reports

differentiated

� PRO safety may have to

be added in future editions

Volume 9A, Part I, Section 4.2[43] Individual Case Safety Reports requiring expedited

reporting should be transmitted within 15 days of the

date they become aware of the event

Timelines likely also to apply

to PROs (company

sponsored)

CIOMS Working Group 5 Report, Section IId[44] ‘‘The working group does not believe it is necessary for

regulators or companies to ‘surf’ the internet beyond

their own sites for individual spontaneous reports’’

Gives non-binding guidance

on active solicitation of

consumer reports

ABPI Code of Practice for the Pharmaceutical

Industry (UK)[45]

Covers promotional materials about prescription

medicines direct to a UK audience via the Internet

Relevant for promotional

aspects

ABPI Guidance Notes on the Management of

Adverse Events and Product Complaints on

Company-Sponsored websites[38]

Provides detailed guidance about company-sponsored

sites

Relevant for promotional

aspects

ABPI = Association of the British Pharmaceutical Industry; AE(s) = adverse event(s); PRO(s) = patient-reported outcome(s).

442 Banerjee & Ingate

Adis ª 2012 Springer International Publishing AG. All rights reserved. Drug Saf 2012; 35 (6)



1. not be obliged to collect and follow-up indivi-
dual cases;
2. treat data as an adjunct to conventional
sources;
3. work with regulators on aggregate analysis to
generate or confirm signals appropriate to the
drug and the data, not mandated by legislation;
4. record the intention to examine non-company-
sponsored data in appropriate regulatory docu-
mentation (e.g. in risk management plans or
pharmacovigilance plans).

This pragmatic approach is suitable for the
majority of simple health-related social network
sites (e.g. Facebook and Twitter, which are unlikely
to yield useful data) but may be inappropriate
for either Physician Q&A (where systems similar
to the Medicines and Healthcare products Reg-
ulatory Agency [MHRA] Yellow Card Scheme
may be useful for individual case reports) or self-
tracking sites (where aggregate data can be gen-
erated or direct report forms could be provided).
Hence, the latter types of PRO sites need serious
consideration in playing a key role in future post-
launch pharmacovigilance, and therefore require
corresponding legislation and guidance.

3. Methodological Considerations for
Web-Based PRO Sites

PROs provide valuable information for the
holistic assessment of the benefits, risks and out-
comes of real-world medicine utilization. They
could be used to supplement current pharma-
covigilance and postmarketing studies such as
post-authorization safety studies, disease and pa-
tient registries, and may be employed in the eval-
uation of the effectiveness of risk management
approaches, including risk minimization tools. For
PROs, especially AEs from web-based PRO sour-
ces, to be considered acceptable by industry and
regulators the following areas need consideration:

� how should data be collected?
� how should safety signals be managed?
� does the concept of medically confirmed fit

within the PRO paradigm when patients or
carers are reporters?
Additionally, there are some potential draw-

backs specific to web-based health communities
and their hosts which should be tackled.

PRO data are traditionally collected using for-
mal questionnaires or patient diaries, depending
on the type of data sought. Health-related quality
of life assessments[4,23,34,46,47] use such instruments
as the EORTC QLQ-C30,2 SF-36,3 EuroQoL4

and QL-index,5 and AE reporting in oncology is
well served by the CTCAE6 questionnaire;[22,32,33]

simple forms for more general AE report col-
lecting are also available.[30,48]

Modern IT technologies used on self-reporting
PRO sites such as PatientsLikeMe[15] are capable
of identifying symptoms and potential safety sig-
nals that appear in the natural language data in-
put by users.[49] This is achieved through creating
user generated taxonomies (containing scientific
and lay terms) from patient data to produce semi-
structured lists of terms. These are reviewed per-
iodically and relevant items become core terms.
These are used for analysing the database to
identify symptoms and signals that can be mat-
ched against recognized medical data references.
This data is complimented by detailed patient
demographic information, including treatment
start and stop dates, dose, frequency and the
purpose for which the medication was taken, for
all medicines used by the patients.[50] Limitations
of the approach include dealing with items that
do not match recognized clinical terms due to the
use of fragments of phrases, spellingmistakes, vague
reports, slang, using two concepts in a single ex-
pression or other less easily computer–classifiable
terms; however, manual review can be used to
match them to standard medical terms. PROAEs

2 EORTC QLQ-C30: European Organisation for Research and Treatment of Cancer Quality of Life Ques-
tionnaire (30 questions).

3 SF-36: Short Form (QoL questionnaire) – 36 questions.

4 EuroQoL: EQ5D – standardized health outcome instrument.

5 QL-index: Spitzer Quality of Life Index.

6 CTCAE: National Cancer Institutes’ Common Terminology for Adverse Events.
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have now been shown to have greater validity and
reliability in assessing safety signals compared
with data from traditional medically reported
AEs from clinical trials, particularly for disease
conditions with fluctuating underlying symp-
toms, with subjective endpoints.[50]

Surveys of side effects allow patients to report
specific effects of treatments and rate the severity
on a scale of none-mild-moderate-severe. Pa-
tients’ data include prompted data which are se-
lected from a list and unprompted data which are
entered using free text. Information is unfiltered
and reported by the patient non-conditionally
and can be computed and connected,[50] allowing
long-term aggregated data generation, which are
of far greater value than single case reports.[23]

The generic name, rather than the brand name,
of drugs is used, partly to increase objectivity of
reporting from patients, i.e. to disassociate the
manufacturer from the side effect, but also to avoid
distortion of aggregate reporting with brand names.
A few pharmaceutical companies currently use
this technology for drug safety monitoring for spe-
cific products within selected disease conditions.
These companies receive serious AE reports con-
sistent with expedited reporting obligations and
non-serious events in a CIOMS-like line listing
report.

Should early signals of PRO websites be sus-
pected or sites wish to identify specific measures,
there is no reason why more formal question-
naires cannot be implemented irrespective of in-
dustry ownership. For some of the physician
Q&A social media sites, links to patient-specific
AE reporting tools (i.e. Yellow Cards) might be
more appropriate.[51]

The current paradigm of ‘medically confirmed’
in AE reporting may need to be adjusted in the
light of evolving technology and data gathering.
Consumer reports from most PRO sites are prob-
ably best treated as aggregate signal detection in-
formation of a special type because the data come
frompatients (whomay ormay not be the reporter)
or proxies (carers). Analysis of data for medical
relevance will be done by the scientists managing
the sites, but for practical or ethical or legal (data
protection) reasons they may not be able to contact
the patient to follow-up individual cases.

Other potential issues with PROAE reporting,
and the use of PROs in risk assessment, also in-
clude the following:
1. In the real world, patients take multiple
medicines, prescriptions and over-the-counter
(OTC) medications so attribution of an event to
a single drug may be difficult.
2. The Internet might bias reports from certain
age populations although proxy reporting by
parents or carers of the elderly reduces this.
3. Careful validation is required to satisfy reg-
ulators that data are robust.
4. There is a risk of malicious or false reports
perhaps from patients reporting a single event
multiple times, although data mining algorithms
for fraud detection may help.
5. There is no legal obligation for reporting.
6. Perhaps most importantly, if the large numbers
of AEs available on these sites were to be reported
today, industry and regulators might not be able
to cope with the volume of data.

4. Conclusions

There are few, if any, limitations in the quality
of drug safety information that can be provided
by patients or their proxies via the use of specific
data collection instruments. Appropriate validated
analysis approaches need agreement to allow
signal detection and benefit versus harm assess-
ment to be performed. In any case, this is an un-
stoppable reality that the industry and regulators
need to urgently deal with. Patients, prescribers,
industry, academia and regulators should there-
fore collaborate to develop validated guidance on
patient-provided data and the PROmethodology
used to generate and validate it, with a particular
focus on harms and benefits of medicines.
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