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Methods Considered Signal Detection Analysis
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on 3 methods, the Proportional Reporting Ratio, analyzing the Relative Risk at appropriate statistic to analyze because the number of subjects on each = =5
the subject level, and using Poisson Regression at the event level. treatment regimen is available in the database. Using a combination of the subject
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level Poisson regression analysis was decided to be the best way to perform

signal detection on small databases. While these methods will not replace

careful review by the medical monitor, they are meant to aid the reviewer by
allowing them to focus in on AEs with the largest difference in risk between the
treatment groups. In the volcano plots below, the reviewers can hone in on AEs SKin ana subcutaneous tissus 47 207 10 16 2.200  <.001
that appear above the colored lines and are the furthest from the center of the asn 0 o gee s 0.
graph.
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Event-Level Comparison (Poisson Regression) Acne 5 ( 9.6) 5  0.047

Overview

Supporting Documentation

On September 29, 2010, the FDA published a new final rule amending the IND
safety reporting requirements under 21 CFR Part 312 to improve safety
monitoring in clinical trials. Under this new reqgulation, effective March 28, 2011,
all trials involving an investigational new drug (IND) application are held to more
stringent analysis and reporting guidelines for adverse events. One specific
requirement of the regulation is that sponsors should have a systematic
approach in place for safety surveillance of their entire safety database. This
signal detection process extends throughout the investigational lifetime of a drug
and is designed to determine if the incidence of any adverse events associated
with a study drug is higher than their incidence associated with other drugs or
placebos. It is intended to aid in detection of safety signals present at low
frequencies that may escape detection by looking solely at individual trials.

Gastrointestinal disorders 43 137 15 23 1.378 0.047
Nausea 25 (48.1) 43 0.404 S (20.0) 7] 0.121 2.404 0.025 3.337 0.001
vomiting 19 (36.5) 34 0.319 (12.0) 0.081 3.045 0.032 4.958 0.002
Abdominal pain 16 (30.8) 20 0.188 <. 001
Abdominal pain upper O (17.3) 12 0.113 0.121 0.721 0.545 0.931 0.887
constipation 5 [ 9.86) &G 0.056 0.168
Diarrhoea 4 [ 7.7) = 0.038 0.020 1.923 1.000 1.863 0.555

Proportional Reporting Ratio (PRR)- Event-Level Analysis
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PRR = [a/(a+c)] / [b/(b+d)]

e Most useful when the number of adverse events are available, but the overall
number of subjects is unavailable.
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Subject-Level Comparison (Relative Risks)

Several methods for analyzing large safety datasets aggregated across multiple e Primarily used on databases that have adverse events reported from a variety of Along with the volcano plots shown to the left, the reviewers will also
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' . underlying data and to analyze the AEs of interest in more detail. AEs

e Calculates the proportion of specified reactions for a drug of interest and ) highlig»r/\tegd in grey have ayp-value less than or equal to 0.01 from
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While there are a myriad of methods used to detect safety signals in large
databases, these methods are not easily transferable to smaller databases and
there are several factors to consider before determining which methods may
work best. Below are some of the factors that were taken into consideration in
order to narrow down which methods may work best for our small databases:

Spontaneous Reporting vs Longitudinal Reporting— Many of the methods
researched involved using a spontaneous reporting system (similar to what is
used at the FDA), as signal detection was originally performed on these large
nationwide databases. These databases normally included information complied
from a large number of studies conducted on various drugs, with a large amount
of data about a multitude of adverse events (AEs). There are a more limited
number of methods used for longitudinal reporting systems, which are the type
of databases used for our individual studies. These are limited to one study and
only include information on a single therapeutic regimen.

Accounting for Subjects with multiple events— Subjects with multiple
events of the same type can confound the signal detection process by amplifying
the rate of a specific event. It is important to consider how you will account for
this when determining whether a specific AE should be considered a signal.
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e Straightforward application to the signal detection process

e Takes into account subjects without any AEs and allows for use of all data in the
database leading to direct computation of incidences.

e Allows for easy interpretation by reviewers with no statistical background. A
relative risk (RR) of 2 implies the subjects in treatment group A are 2 times
more likely to have the AE of interest than the subjects in treatment group B.

e With small safety databases we are able to use a Fisher’s exact test to compare
the RRs between treatment groups.

e After careful consideration, this was determined to be the best method for
analyzing AE data at the subject level.

Poisson Regression (PR)- Event-level Data Analysis
Log(p)= log(Person-Years) + Bo + Bi*(Treatment)

e Allows for the comparison of event rates between treatment groups while
adjusting for the amount of time each subject has been exposed to the

treatment of interest.

e Provides a more accurate assessment of the risk to a subject as it will adjust the
incidence rate ratio accordingly and differentiate between a subject on treatment
5 years without the AE of interest from a subject with the AE of interest, but only

on for 1 day prior to AE onset.

Key Graphical Features

Y-axis: Negative logio-transformed p-value.

Red line- p= 0.01 level; AE terms above this line represent AEs that are
potential safety signals. In this example, reviewers would want to further
investigate the preferred terms, Rash, Pruritis, Nausea, and Vomiting.

- p=0.05 level; AE terms above this line represent AEs that

are of concerns, but are not at the level to be considered potential safety
signals.
X-axis - Log,-transformed relative risk/Incidence Ratio. A Log2(Relative
Risk) of O represents no difference in risk between the 2 treatment groups,
while bubbles to the right indicate a higher risk for subjects in treatment
group A (i.e- If Log2(RR)= 1, that is the same as an RR=2), and bubbles to
the left indicate a higher risk for subjects in treatment group B. The size of
the bubble represents the total number of occurrences of the AE of interest.

Of Note: These analyses are performed on the preferred term, which is a
coded version of the verbatim term using the Medical Dictionary for
Regulatory Activities (MedDRA). Prior to the analysis the adverse event
database should be cleaned to ensure that similar verbatim terms are coded
to the same preferred term for the most accurate estimation of the relative
risk and incidence rate ratio for each adverse event.

Ear infection 3.8% 8.0%
Nasopharyngitis 3.8% 8.0%
Tonsillitis 7.7% 4.0%

v Respiratory, thoracic and mediastinal disorders 15.4% 28.0%
Wheezing 3.8% 8.0%
Asthma 3.8% 8.0%
Cough 7.7% 0.0%

v Immune system disorders 26.9% 24.0%
Food allergy 15.4% 12.0%
Hypersensitivity 0.0% 8.0%
Seasonal allergy 7.7% 4.0%

v Skin and subcutaneous tissue disorders 3.8% 16.0%
Eczema 0.0% 8.0%
Gastrointestinal disorders 3.8% 8.0%
Ear and labyrinth disorders 7.7% 0.0%

All 97.7% 96.0%

In order to further aid in the review of Adverse Event data, Rho has
These graphics will allow
reviewers to filter and sort data in real time while providing both the
graphic and the supporting data in the same panel.

been developing new interactive graphics.
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This effort is
currently underway and will be rolled out for ITN studies later this year.
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