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Signal detection — experience to date

What is it? o
How is it done? R/
Does it work?

What’s next? %

995
) & 1 Signal detection — experience to date




&

FUROPEAN MEDICINES AGENCY

))) Definition of sighal detection
) crf@ms

Council for International Organisations of Medical Sciences Working
group VIII Practical Aspects of Signal Detection in Pharmacovigilance
(CIOMS, Geneva 2010):

SIGNAL = information that arises from one or multiple sources
(including observations and experiments), which suggests a new
potentially causal association, or a new aspect of a known
association, between an intervention and an event or set of related
events, either adverse or beneficial, that is judged to be of sufficient
likelihood to justify verificatory action.
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Volume 9B of The Rules Governing medicinal Products in the European Union

One of the aims of pharmacovigilance is the detection of new safety
signals in relation to the use of VMPs. A signal should be considered as
information reported on a possible causal relationship between an
adverse event and a VMP, the relationship being unknown or previously
incompletely documented.

The regular review and analysis of adverse events in a pre-defined time

period for one specific VMP in one particular species might lead to the

identification of potential signals when, for example:

- an increase in the number of adverse events in a short period is
observed,

- an increase in the frequency of a particular clinical sign is recorded,
compared with the expected frequency for that sign,

- new unidentified clinical signs are highlighted,

- a potential impact on public or animal health is suspected.
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EUROPEAN MEDICINES AGENCY

SCLENEE MEDICINES HEALTH

12 December 2013
EMA/CVMP/PhVWP/901279/2011
Committee for Medicinal Products for Veterinary Use

L P =

4 Recommendation on pharmacovigilance surveillance and
s signal detection of veterinary medicinal products

¢ Draft
Adopted by CVMP 13 June 2013
Draft agreed by Pharmacovigilance Working Party 24-25 September 2013
Adopted by HMA-V 29 November 2013
Endorsed by CVMP for release for consultation 12 December 2013
Start of public consultation 16 December 2013
End of consultation (deadline for comments) 30 June 2014
7
Comments should be provided using this template. The completed comments form should be sent
to vet-guidelines@ema.europa.eu
(v
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Signal management process

Signal detection

Signal prioritisation

Signal validation

Evaluation

Action
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Signal detection ofs)

Spontaneous

: Reports
Active

surveillance

Literature
(social
media?)
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Signal detection ¢ofs)

Main goal: highlight « higher than expected »
frequencies of drug-event association without
exposure data

Several complementary approaches:

e Observational: daily experience of each operator
e Trend analysis: comparison of reported data over
given time periods

e Calculation of statistical indicator(s)
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Signal detection @ofs)

Principle of a statistical test

=> Hj: drug/event combination occurs with
no significantly greater frequency for drug X
than for any other product

Signal of Disproportionate Reporting (SDR)
for drug/event pairs
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Signal detection @ofs)

Examples of available tools, used on the human side:

— Multi-item Gamma Poisson Shrinker (MGPS). Bayesian
approach used by the FDA

— Bayesian Confidence Propagation Neural Network (BCPNN):
Bayesian approach using a particular disproportionality measure
(IC), used by the WHO-UMC

— Proportional Reporting Ratio (PRR): homogeneous with a
Relative Risk (RR), used by the UK-MCA and by the EMA for
HMPs and VMPs

— Reporting Odds-Ratio (ROR)
— Chi-square (x?)

w
L ‘ 1995

¢ *" 10 signal detection — experience to date
SNMVEMA



&)

FUROPEAN MEDICINES AGENCY

Signal detection ofs)

« PRR s very sensitive (low number of reports)
=> high number of false-positive

e Further criteria (time on market dependent?)
— Individual cases 2 3 (interpretability)
— PRR 2 2 (indicator of disproportionality)
— PRR (-) 2 1 (significant disproportionality)
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Signal detection ofs)

Comparison of 5 disproportionality methods.

4 companies, one Agency and 2 International
spontaneous report databases. (500 k — 5 million reports)

“Choice of a disproportionality statistic for signal detection
should be primarily based on ease of implementation,
Interpretation and optimization of resources.”

Product life-time 4 » Precision of method ¢
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Signal management process

Signal detection

Signal prioritisation

Signal validation

Evaluation

Action
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Signal prioritisation

Strength &
Consistency

Previous Impact on
awareness humans
Animal health Clinical

Impact relevance

14 Signal detection — experience to date




CINES AGENCY

Define population
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Signal evaluation

14+1 =) 2

...This requires a thorough
pharmacological and
clinical assessment...
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IN PRACTICE FOR CAPs

® All CAPs on “Signal detection schedule” of either 3, 6 months
or 1 year as agreed by CVMP

® Performed by Rapporteur and/or its experts

® Using the EMA Data Warehouse

® Recording the analysis outcomes on a separate database
® Discussion by PhVWP-V

® Discussion by CVMP

= ‘ 1995

v 2015 ) ) )
(‘ 17 Signal detection — experience to date
AAVEMA



EUROPEAN MEDIC

NUMBER OF CASES AND REACTION OVERVIEW INCLUDING NUMBER OF FATALITIES | Last Modified 29/09/2014 15:57:32 | Owiner BI Administrator Role
This guery allowes the monitoring of new cases received in a specified period of time. It particularly focusss in new fatal cases.

E-“II

[a]
[8]

Expand | Open | More

OVERVIEW OF HUMAN [ ANIMAL AERs PER PRODUCT /ACTIVE SUBSTANCE/ATCVET CODE | Last Modified 29/05/2014 15:57:32 | Onwner BI Administrator Role
This report provides Count of Human JAnimal fSerious [Mon-serious for a particular product.
Expand | Open | More

E-“II

[]
[t

PRR CALCULATION USING NUMBER OF ANIMALS FOR A PARTICULAR YVEDDRA TERM | Last Modified 29/09/2014 15:57:32 | Cwmer BI Administrator Role
This guery constructs a PRR table using the number of animals for a particular product or active substance and selecting a particular Veddra term.
Expand | Open | More

E-“ll

[]
[

REACTION MONITORING - COMPARISON BETWEEN 2 TIME PERIODS | Last Modified 29/09/2014 15:57:32 | Owner BI Administrator Role
This gquery allows the user to compare the cases received for a particular Productf substance/ ATC code in two different periods of time stated by the usars.
Expand | Open | More

E-“II

[a]
[8]

SIGMNAL DETECTION QUERY {(WITH 2 PRR CALCULATIONS, UNTIL DATE 2 AND UNTIL DATE 1) | Last Modified 29/05/2014 15:57:33 | Cwner BI Administrator Role

This guery allows to identify new emerging potential signals on the basis of comparing the PRE calculated up to e.g. the previous surveillance assessment to the PRR calculated at present.
Expand | Open | Mors

SIGMNAL DETECTION QUERY (WITH PRR CALCULATION UNTIL DATE 2} | Last Modified 29/09/2014 15:57:33 | Owiner BI Administrator Role

This guery allows the user to compare the cases received for a particular Producty’ substance/ ATC code in two different periods of time stated by the users alongwith PRR (until Date 2).
Expand | Open | More

3l

]
[t
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E-“ll

(o]
]

SIGNAL DETECTION QUERY (WITHOUT PRR) | Last Modified 29/09/2014 15:57:33 | Owner BI Administrator Rale
This guery provides the number of events and animals reported up to the specified period and during the spedified period for & particular product.

E-"II

[&]
[8]

Expand | Open | Mors
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Active Substance |is eqgual to | is in

Product Short Name |is equal to | is in | C ha

ATC Vet Code |is equal to [ is in = " B

Reported Brand Name |is equal to [ is in = G -
Enter Date 1 B Enter Date 2 [

7] Animal
|:| Human
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Age in Hours Bebween —S8/Ect s (= - = Criginal Received Date Between EPJ- E’"{})

Age in Days Between —&ec Vaue— ¥ £ Start Date of Reaction/Event Between EB- EEB

Age in Months Between —5eiect %l - o Report Type —Seled Value =

Age in Years Between - B - E— | Serious  —>oedd o

Sex | —Select Value- T Product Authorisation Procedure —5elect Value =l

Species | —Seisct Valle = Information Type —Ssisct 2.4

Breed —Seiect = Primary Source Categorisation —>eiect k=l

Occurrence Region X Used According to Label —Sefect Valve— b=

Dcourrence Country | —Sefect | OFF Label] Use —Select =
Organisation Name —Selsct Vae— e Exdlude Lack of Efficacy [ Yes

PRR =2
PRR Confidence Interval Lower Bound == 1
Mumber of Cases > 3

Select to hide Known VedDRA Terms [T Yes
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SIGNAL DETECTION QUERY({WITH 2 PRR CALCULATIONS, UNTIL DATE 2 AND UNTIL DATE 1)

Product Hierarchy Level

st sivas Click to go to

Date 1: 03/03/2014 . . .

Date 2: 02/03(2015 line listing
Species | Canine/dog El / Mumber of Rows 507

£ | # Cases = Rea i |PRR |PRR  |# # |oopr |[PRRPRR
s T e between Ibe n PRS{ :I'unl:ll {+) |Cases IReactad |PRE{ }Iuntir {+) |Total
ik Date 1 and 1 and |;gt'e 2I[:uate until  |until  |until Date Date 1 \Date |until |Cases
Date 2 2 |2 Date 2 |Date 1 |1 E Date 1

Emiesis 264 264 175 1.82| 1,469 1,451 1.76| 1.8% 1731
Lethargy 176 178 ____1__1__3_‘_ 1.20| 980| 1,000 116 1.22| 115
Anorexia 175 175 1.94| 2.04| 1,017 1,029 2.04| 2.16| 1192
Diarrhosa 136 140 1.84 108 638 545 1.82| 197 774
Death 131 147 | na?| ngz 0.97| 973 1,010 0.24| 0.89| 095 1103

| Renal insufficiency 102 102 180 206 125 129 146 175 227
Haemorrhagic diarrhoea g8 il 304 3.3 402 404 282 3.13| 488
Abnomal test result 66 67 1.36| 1.49| 439 440 1.64| 1.81| 505

|Hepatopathy 62 62 169 187 344 394 1.83| 2.04| 406
| Anaemia NOS 43 43 205 2.34| 203 204 219 254 246
Changes in blood 39 39 2.68| 3.35 52 52 2,22 299 21
phosphorous
Urina abnormalities 38 38 190 221 150 150 2.06| 245 188

| Ataxia 35 35| 051 057| 064 261 265| 0.53| 0.60| 0.68| 29
Hyperthermia 35 35| 0.44| 0.53| 0.64 75 82| 0.38| 048| 060 110
Haematemesis 33 2405| 467 207 207 3.96| 4.63| 240
Convulsion 31 31| 041| 047 053] 204 204 0.49| 057 235
Polvdipsia 31 151 175 158 157 156/ 1.84| 189

<>
P of )
. PRR until date 2 PRR until date 1

EMA
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SAFETY REPORT DATA
SENDER
PRIMARY SOURCE
ANIMAL SPECIES AND BREEDS
QOTHER ANIMAL DATA
ANIMAL ADVERSE REACTION
ANIMAL SUSPECT DRUG
REPORT ACK

SAFETY REPORT:

SAFETY REPORT DATA

Human Veddra version: 9

Report ID: FR-ANMV-13 CPVL 01205
Report Version: 1

Information type: Safetyissue
Case type: CA

Original Receive date: 25/06/2013
Primary source country: France

SENDER

First name: E—

Last name:

Street address: mkn—
City : m—

State: France

Post code: mm——

Country code: France
Telephone: M=

Fax: T —_—

P |
Organization: G

Department: Pharmacovigilance Departiment

Categorization: Pharmacist

_ PRIMARY SOURCE

s 9

[x] Adverse Drug Reaction Report in Animals
[ ] Adverse Drug Reaction Report in Humans

Veddra version: 9
Report type: Spontaneous
Case number: FR-AMMY-13 CPVL 01205

Most recent information date: 25/06/2013
Occur country: France

Middle name:

& = oo Signal detection — experience to date

AV EMA

PRIMARY SOURCE
First name: E

Last name: I
State: Post code: 13

Middle name:

Country: France Phone number:

Categorization: Veterinarian

ANIMAL TREATED SPECIES
Species (Code): CanDo
Species: Canine/dog
BREED

Bulldog

ANIMAL DATA

Age type: Exact Min age: Year
Age: 9 Year

Max age: Year

Weight type: Exact Minimum weight:
Weight: 227 Kg
Max weight:
Sex: Male

Exposed number: 1
Production status:
Physiological status:

Animal role:
Affected number: 1

ANIMAL ADVERSE REACTION
Reaction start date: 18/06/2013
Time to onset of reaction: <= 1 hour
Serious ?: Yes

Results in death ?: No

Outcome died: 0

NARRATIVE INCLUDE CLINICAL

Bulldog with history of cardiopathy, treated with S (o
approximately one month) and itk | (for more than one year). It
developed epileplic-like seizures (linked to underlying cardiopathy). Prescribed withaiiisiinil:
e /ithin one hour after first administration, the dog displayed marked
breathing difficulty, panting, drunken gait, abnormal walking behaviour (ambulation) and polydipsia.
Spontaneously resolving over a few hours MREEEENE:topped. Other drugs confinued, without incident.
Treatment of SAR I pped.
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Layouk:| SURVEILLANCE TRACKLu = View Asi &5

(__surveiLance Trackine || Re

i %E[ VEDDRA PROFILE |

PhV PROFILE

IUEDDRA LISTI RAPPORTEUR S:]

Hext analysis DLP: 31072012

Surveillance period: ERonths

I]denl’mldhrsls D’nell'om oL ] mennt = f pmstigation Artachiments Recommendation
Main Veddra / species /issue ||
under ilmestigation ' i =
|
1l
|
IRl
neM1201z | i iDuring the last 3-month periad, & cases were repafted (2 in France, 2 in Australia and 2 in the US): NoneiNol applicable ]
(I B ] me- reported signs were mainly neurological (selzures, convulsion, mydriasis), behavioural and e
TR yastro-intestinal fvomiting, anorexia). . _—— .
nsmarzm 2z 52012 [|310772012 | Durlngme last 3-month pariod, 11 cases were mporteu (? inthe US, 3in France and 1 in Canada}
_ | Neurological signs / ||Most reported events were consistent Wllh the Imwm pharmaco- tmculoglcai pruf'le of the product, o
\Behavioural disorders /| L.!nna
TR . : MoneiMot applicable
o mustralia), The reported signs were globally consistent with the known pRammaco-10KCOI0QIEA] brmmmmmmm———
G e A R rofile of the product, and comparable with previous surveillance periods (neurological and [
02022012 | 011172011 }{31/01/2012 | During the last 3-month period, Seven new cases were recorded (1 in France, 1 in Australia and 5 in mediate a “to be
_i | Meuralogical signs, seizures | the LUIS). Notwithstanding a few rather atypical events (splenomegaly, brmsmg . for which thas monitored in the next period
oer12011 | 01/08/2011 [31A 02011 | hhis first analysis was performed on all reports available in the DWH (from 01/01/1990 to Mo immediate action: to be
] Behavioural troubles, 31N0R2011): potential signals emerged in relation with neurological signs (NCOORINANON, e monitared in the next period
_heurolgaical sians. letharay, /| lethargdsleepiness), behavioural disorders (anxiefy, agitation, aggression, vocalisation,.), anorexia | L
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Process

Request to MAH for specific monitoring
CVM P as part of the next PSUR or targeted PSUR.

-
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OUTPUT

1380 Analyses September 2011 — January 2015

No data
32%

False

positives or

data quality S
issues ? ~Tobe

50% followed up For discussion
15% | 3 9%

1995
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Signal

detection
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Signal detection at
substance (and

PSUR at European) level
product

level

s, ooWER
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Potential of signhal detection/signal management

® Assessing data over a product’s life time

® Assessing data at substance level

® Assessing potential “hidden” interactions

® Facilitates comparison between similar compounds

® Allows ad-hoc and continuous assessment

= ‘ 1995

2015 R R R
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Non-CAPS CAPS
>
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Next

® How to implement a risk-based approach at EU level as well as
product level?

® Are the current procedural tools, including signal detection
adequate to monitor e.g. the use of VMPs for food producing
animals?

® How can we improve data quality?

® How to lower the rate of false positives?

= ‘ 1995

2015 R R R
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Next

® How to value sub-group analysis and stratification?
® How to improve query tools, by e.g. ontology?
® How to look for hidden drug-drug interactions?

® Technical and operational hurdles — populating the EU
Veterinary Medicinal Product Database.

= ‘ 1995
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