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Abstract

Evidence-based medicine has gained main-
stream popularity, but it requires a delicate
balance between clinical evidence, physician
skills, patient preferences, and costs. Facing
the individual patient, even a simple decision
such as which antithrombotic agent should be
prescribed becomes complex. There are sever-
al reasons for this conundrum, but one of the
foremost is the limited external validity of piv-
otal randomized trials, with their extremely
restrictive selection criteria. Post-marketing
reporting of adverse events is a very useful and
democratic means to appraise the risk-benefit
profile, but to date such reports were not
organized or available. The development of the
Food and Drug Administration (FDA) venue for
such task, the FDA Adverse Event Reporting
System (FAERS) has substantially improved
data collection. However, analysis of this
extensive relational database remains complex
for most but few companies or agencies.
AdverseEvents is a novel online platform
enabling updated and user-friendly inquiry of
FAERS. Given its ease of use, flexibility and
comprehensiveness, it is likely going to
improve decision making for healthcare
authorities and practitioners, as well as
patients. This is clearly testified by the precise
and informative comparative analysis that can
be performed with AdverseEvents on novel
antithrombotic agents.

AdverseEvents 

Clinical practice has been revolutionized by
the introduction of evidence-based medicine
and the widespread availability of modern
information technology.1 Decision making is
no longer based on experience, skills and
authority, but rather on the complex balance
between clinical evidence, physician expertise,
patient values, and costs.2 However, the fore-
most factor weighing on evidence-based med-
ical practice is the pivotal randomized clinical
trial, typically designed by drug or device com-
panies to obtain regulatory approval and

approved indications for use. Despite the care-
ful design, conduct and scrutiny of these piv-
otal trials, they remain fraught with limited
external validity,3 mainly because of the very
stringent inclusion and exclusion criteria,
which may occasionally lead to final inclusion
of less than 10% of screened patients.4

Accordingly, it remains very difficult to apply
data stemming from such trials to the individ-
ual patient scenario. 

One of the most important areas of uncer-
tainty remains the safety profile of a given
drug or device. Indeed, after regulatory
approval, it is uncommon for companies to
commit themselves into appraising in detail
the safety of their products, unless this is
explicitly required by regulatory approvals.
Spontaneous adverse event reporting has
always been a useful practice, in the form of
case reports published in scholarly journals or
formal communications to regulatory authori-
ties. However, until recently, only published
case reports could be easily retrieved and ana-
lyzed, and yet without any means to summa-
rize them in a concise yet informative fashion. 

The Food and Drug Administration (FDA)
has changed substantially the picture by devel-
oping the online FDA Adverse Event Reporting
System (FAERS), which enables online report-
ing of adverse events possibly or definitely
associated with drug agents,5 as well as the
Manufacturer and User Facility Device
Experience (MAUDE) database, which focuses
on medical devices.6-8 Use of FAERS and
MAUDE has already provided important infor-
mation for clinical practitioners, such as,
respectively, the risk of non-healing femoral
fractures in patients treated with biphospho-
nates,5 and the rate and clinical impact of lon-
gitudinal compression with coronary drug-
eluting stents.8

The main issue with FAERS has to do its
relational database architecture, which makes
it difficult to inquire unless you have access to
substantial data management expertise and
suitable resources. The development of the
novel AdverseEvents online platform
(www.adverseevents.com) is pose to change
this scenario. This website enables a user-
friendly approach to big data synthesis of
FAERS. As clearly detailed in the accompany-
ing paper by Hoffman et al., AdverseEvents is a
comprehensive and effective tool to appraise
the safety of any pharmacologic agents for
which adverse events have been reported to
the FDA.9 As several hundred thousands of
entries are added to FAERS every year, it is
easy to conceive how much this database can
be comprehensive and thorough, with the
same applying to the AdverseEvents inquiring
platform. Hoffman and colleagues make a good
case in favor of this online means to search for
adverse events, clearly demonstrating its pros.
We should however not forget that some cons

still persist. First, AdverseEvents can be
accessed for free obtaining a limited set of
information, whereas only premium users
(paying a fee) can obtain all the data regarding
the individual adverse event reports. Moreover,
and most importantly, the key limitation of
MAUDE and FAERS, and thus of
AdverseEvents, is the lack of insight on
patients at risk. In other words, the numbers
and details of adverse event reports may be dif-
ficult to put into context without knowing how
many patients, for how long, and for which
clinical indications have been treated with a
given drug. As risk can only be truly appraised
as a ratio with a numerator as well as a denom-
inator, uncertainty on the latter makes risk
estimation utterly difficult. The FDA has ongo-
ing projects to address this issue (for instance
Sentinel Initiative and Mini-Sentinel, but their
scope to date remains limited).10

This does not mean that AdverseEvents can-
not inform in a constructive fashion clinical
decision-making. Indeed, it is powerful
enough to enable precise appraisal of the safe-
ty of old as well as novel drugs. We applied it to
the novel oral antithrombotic agents, which
have been introduced in the last few years into
routine clinical practice, namely apixaban,
dabigatran, prasugrel, rivaroxaban, and tica-
grelor (Table 1).11-12 It is easy to see how dif-
ferent anticoagulants (apixaban, dabigatran
and rivaroxaban) or different antiplatelet
agents (prasugrel and ticagrelor) can be
immediately yet poignantly compared in their
safety profile, as well as against the standard
treatment (respectively warfarin and clopido-
grel). Specific items that can be easily
retrieved include the number of reports, the
salient patient features, the most common
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adverse events, and their final clinical impact.
In this case study on novel oral antithrombotic
agents, all agents appear similar in safety pro-
file in comparison to their standard of care,
with the possible exception of dabigatran and
ticagrelor, which may have a higher risk of,
respectively, dyspepsia and dyspnea, in keep-
ing with results of the corresponding pivotal
trials.13-14 While this information has to com-
bined with the higher quality evidence stem-
ming from randomized trials and meta-analy-
ses, it surely provides incremental input for
careful and individualized decision-making.

In conclusion, AdverseEvents represents a
useful and user-friendly example of how big
data can be easily and poignantly summarized
to improve the application of clinical evidence
to routine clinical practice, with the ultimate
goal of maximizing the efficacy and minimiz-
ing the risk of the treatments we recommend
to our patients.
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Editorial

Table 1. Case study applying the AdverseEvents web-based platform to novel oral antithrombotic agents [cerebro-vascular accident (CVA) encompass-
es ischemic stroke; hemorrhage encompasses hematuria, hematoma and decrease in hemoglobin; last updated on May 29, 2013].

Feature Anticoagulant agents Antiplatelet agents
Warfarin Apixaban Dabigatran Rivaroxaban Clopidogrel Prasugrel Ticagrelor 

(Coumadin) (Eliquis) (Pradaxa) (Xarelto) (Plavix) (Effient, Efient) (Brilinta, Brilique)

Primary suspect reports 21,900 117 18,509 2337 10,813 1728 703
Total reports 91,239 220 19,359 2754 60,163 2246 846

Report details

Age (years) 67 69 75 70 68 61 67
Male gender 50% 54% 49% 45% 56% 69% 60%
Duration of treatment (days) 340 92 168 102 326 41 75
Five most common Anemia, Atrial CVA, CVA, Death, Chest pain, Death, 
adverse events drug interaction, fall, fibrillation, dizziness, deep vein hemorrhage, death, dyspnea, 

hemorrhage, increased CVA, dyspepsia, thrombosis, myocardial hemorrhage, myocardial 
or decreased INR hemorrhage, headache, hemorrhage, infarction, hospitalization, infarction,

overdose, hemorrhage pulmonary dyspnea, thrombosis rash, 
pneumonia embolism, contusion in device thrombosis

thrombosis in device
Clinical impact

Fatal 13% 16% 11% 8% 12% 10% 11%
Life-threatening 7% 10% 6% 8% 7% 8% 9%
Causing disability 3% 3% 2% 3% 4% 2% 2%
Requiring/prolonging hospitalization 47% 82% 38% 41% 45% 47% 41%
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