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When did you first hear about pharmacovigilance?

“It is impossible to detect all safety concerns
during pre-marketing clinical trials.”

=2 v 3 C
https://www.bbc.com/news/uk-scotland-scotland-politics-62029405 Hﬁkﬁ%ﬂiﬁgﬁg Paorq 2%%*&&@@&""[} 5

Taiwan Drug Relief Foundation & Taiwan National ADR Reporting Center




Why pharmacovigilance is needed

From trial to real world: differences between populations

N -
)

population size, age, comorbidities, life-style...

HEEABENEESE puq TEHENTREEBEFPL

Taiwan Drug Relief Foundation & Taiwan National ADR Reporting Center




Postmarket Safety Events Among Novel Therapeutics
Approved by the US FDA Between 2001 and 2010

Drug therapeutic area
100 -

Log-rank P=.007
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Novel Therapeutics With
Postmarket Safety Event, %
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Cancer and hematology
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Definition of pharmacovigilance

Pharmacovigilance

the science and activities relating to the

detection, to identify Signals!

assessment, previously unknown/insufficiently understood
safety issues

understandi NQg and pl’eventi()n characterizing, quantifying the risk, and taking actions

of adverse effects

or any drug-related problem

HEEABENEESE puq TEHENTREEEFPL

Taiwan Drug Relief Foundation & Taiwan National ADR Reporting Center




Key processes in pharmacovigilance

effectiveness monitoring IN fo rm at| on collection, management
new data collection analysis
Action Signal
benefit/risk evaluation R| S k assessment
decision making characterization, quantification

MEEABENEERE pog SHBENTREBEETL

Taiwan Drug Relief Foundation & Taiwan National ADR Reporting Center
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Drug safety signals

“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, that is judged to be of

sufficient likelihood to justify verificatory actions.”

(CIOMS Working Group VI, 2010)

2 HEEARENEESR pong THRNFRREESTL

Taiwan Drug Relief Foundation & Taiwan National ADR Reporting Center




Types of signal

Clinical signal Quantitative signal

noteworthy findings in individuals case reports group-level numerical differences in aggregate data
» Rapid onset  Statistically significance (p<0.05)

» Positive dechallenge/rechallenge « Higher rate, consistent pattern of AE

* Dose relationship  Differences between different f/u time

« Designated medical events (DME) » “observe-to-expected” (O/E) ratio

« 23 cases of rare ADR

2 HEEARENEESR pong THRNFRREEETL |,

Taiwan Drug Relief Foundation & Taiwan National ADR Reporting Center




Signal management process

identifying signals from one/multiple sources
e case review vs data mining

 signals requiring urgent attention
« important impact on public health/risk-benefit balance

 signal strengthening/weakening
« sufficient evidences?
« conducting a formal pharmacoepidemiology study

 new risk or known risk have changed?
* risk communication/risk minimization measures

2 HEEARENEESR pong THRNFRREEETD -

Taiwan Drug Relief Foundation & Taiwan National ADR Reporting Center




Signal # Risk!

Internal review of

Increased reports of :
- . pre/post-marketing data :
suicidal behavior . . Signal
and literature indicates

in adolescents L . Verified
: a potential higher risk
taking drug A

In adolescents

Update product labeling

Observational studies Internal review of
suggested a pre/post-marketing data Continue routine
possible association and literature doesn’t pharmacovigilance and
between show a consistent pattern monitor for new data
drug B and CV risk or plausible mechanism

2 HEEARENEESR puog CHRNTRREERTD |,

Taiwan Drug Relief Foundation & Taiwan National ADR Reporting Center




Overview of signal detection methods

—— Data sources

« Individual case reports

« Databases

— Traditional approaches —— — Statistical methods
« (Case or case series review * Frequentist
« Aggregate analysis « Bayesian

2 HEEARENEESR puog CHRNTRREERTD o

Taiwan Drug Relief Foundation & Taiwan National ADR Reporting Center




Data sources for signal detection

Individual case reports Databases
« Unsolicited sources: * Spontaneous reporting system (SRS)
— spontaneous reports, literature * Large linked administrative databases
« Solicited sources » Electronic medical records (EMR)
— clinical trials, registries,
patient support programs

2 HEEARENEESR pong THRNFRREEETL

Taiwan Drug Relief Foundation & Taiwan National ADR Reporting Center




Medical Dictionary for Regulatory Activities (MedDRA)

A clinically-validated Standardization Reduce ambiguity and
international Supports data entry, misinterpretation due to
medical terminology retrieval, and analysis multiple terminologies

2 2T A2 2.
IFRAZE ~ F R ~ FRAIE. ..

2 HEEARENEESR pong THRNFRREEETL

Taiwan Drug Relief Foundation & Taiwan National ADR Reporting Center




MedDRA Structure - Hierarchy

etiologies, manifestation sites, :
or medical conditions :

for data aggregation and retrieval

unambiguous and specific distinct descriptors :
v' multiple axial: linked to 21 SOC :

synonyms or sub-concepts of PT
v linked to only 1 PT :

SOC

system organ class

|
HLGT

high level group term

|
HLT

high level term

|
PT

preferred term

|
LLT

lowest level term

skin and subcutaneous tissue disorders

epidermal and dermal conditions

rashes, eruptions and exanthems NEC

rash

skin rash

MEEABENEERE pog SHBENTREBEETL 5

Taiwan Drug Relief Foundation & Taiwan National ADR Reporting Center




MedDRA - General Principle

Always Select a Lowest Level Term

Select Only Current Lowest Level Terms
Use of Medical Judgment in Term Selection
Selecting More than One Term

Check the Hierarchy

Select Terms for All Reported Information, Do Not Add Information

2 HEEABERBESE o CHRNFRREBERTO

Taiwan Drug Relief Foundation & Taiwan National ADR Reporting Center
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Examples for term selection

Conditions Examples

Dxdefinitive + SIS

— DX gefinitive

Anaphylactic reaction, rash, dyspnea, hypotension, and laryngospasm

— Anaphylactic reaction

+ S/S
+ S/S

Dx

provisional

- I:)Xprovisional

Possible myocardial infarction with chest pain, dyspnoea, diaphoresis

— Myocardial infarction, Chest pain, Dyspnoea, Diaphoresis

Dx,,, + lab data

- DXIab

Elevated potassium, K 7.0 mmol/L, and hyperkalaemia

— Hyperkalaemia

Conflicting/Ambiguous/Vague
Information

Hyperkalemia with a serum potassium of 1.6 mEq/L

— Serum potassium abnormal

Exposures during
Pregnancy and Breast Feeding

Pregnant patient receiving drug X experienced a pruritic rash

— Maternal exposure during pregnancy, Pruritic rash
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Signal detection - traditional approaches (1)

. searching for “index case” or “striking case”

* Serious, unlabeled adverse events

- DME

» Chronologic data (e.g., plausible temporal sequence, dechallenge, rechallenge)

» Alternative etiologies (concomitant medications, baseline/co-morbid conditions, risk factors)
» Precedents (e.g., products with similar structures and established causal relationships)

» Biological or pharmacological plausibility

» Information quality
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Signal detection - traditional approaches (2)

« Features suggesting a strong suspicion about possible drug-event associations:

‘hi ity’ . absence of

expected absence of high qqallty supportive _
: related symptoms positive : alternative

onset time . evidence :
prior to exposure de/rechallenge explanation

« established
pharmacological/
toxicological effects,
class effects

« preclinical/
clinical trials,
pharmEpi studies
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Signal detection - traditional approaches (3)

« Aggregate analysis: line listing or cumulative overview tables

Absolute number Proportion

number of specific AE reports

total number reports for the drug
number of specific AE reports

number of specific AE reports

estimated exposure to drug
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Signal detection - traditional approaches (4)

« Afoundation of signal detection activities
— particularly important in the assessment of the rare events or DME
« Require expert scientific/clinical judgement and experience
« Even one well-documented ICRS with an unusual “striking” feature can interpreted as a signal

— In most situation, a series of cases with similar reported features (clustering) are needed

« 3-5case series

« High rate with high severity in a short time
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Signal detection — statistical methods (1)

« Data mining

— Allow systematic and automated screening of large databases collecting spontaneous reports
* Disproportionality

— A drug-event pair is reported more frequently than expected against the whole data set

* Not designed to replace the traditional approaches, but are considered for their potential as a
support tool for analyzing large volumes of data.
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Signal detection — statistical methods (2)

« Frequentist: performing repeatable experiment or sampling mechanism

Statistical measures Probabilistic interpretation

Pr(AE|Drug)
Pr(AE)

Relative reporting (RR)

Pr(AE|Drug)
Pr(AE|~Drug)

Proportional reporting ratio (PRR)

Pr(AE|Drug)Pr(~AE|~Drug)
Pr(~AE Drug)Pr(AE|~Drug)

Reporting odds ratio (ROR)
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Signal detection — statistical methods (3)

« Bayesian: combining prior distributions with observed data to calculate posterior distributions
» Methods:
— Bayesian Confidence Propagation Neural Network (BCPNN)
 Information component (IC)
— Multi-item Gamma Poisson Shrinker (MGPS)
« Empirical Bayes Geometric Mean (EBGM)
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Signal detection — statistical methods (4)

 Thresholds: used to filter a statistic of disproportionate reporting (SDR)

« Choosing thresholds is a “trade-off”

— too low (generating too many ‘false positive signals’) vs too high (missing ‘potential signals’)

Country SRS database Quantitative method Criteria
EU EudraVigilance ROR The lower bound of the 95% CI>1, n=3 or 5*, IME
The U.S. FAERS MGPS EBO5>2
PRR PRR>2 with n>3 and X2 >4

The U.S. VAERS

MGPS EBO5>2

WHO Vigibase BCPNN 1C025>0

*3 for active substances contained in medicinal products included in the additional monitoring list; 5 for others ﬂagﬁ*ﬁgﬂﬁgﬁg .&E@‘ 2§M$E&EE§E¢JG\ 28
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Factors impacting disproportionality analysis performance

Biases inherent in SRS under/stimulated reporting, data quality issue
Reference dataset over-representation for a specific drug-event association, masking effect
Drug of interest new vs established drugs
Event group definition narrow vs broad, specific vs non-specific terms
mathematical properties variability in findings
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Limitations of statistical methods

Underlying assumptions
— Disproportionality
— The extent of reporting is assumed to be the same

— The reporting rate of the reactions or the overall pattern of reporting is assumed
to be a valid reference

No ‘gold standard’

The absence of a SDR does not exclude the possibility of an association between
a medicinal product and an adverse event

Statistical signal # drug safety issue!
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How to develop a signhal detection strategy

Selection of data types/sources company safety database: too small/too specialized

_ « data volume, quality...
Attributes of the data o _ _
— small: expert clinical review + cross reference to CCSl/literature

— large: add data mining

Attributes of drugs of interest

time on market: case review or long-term observational studies

« underlying conditions and risk factors

Attributes of PEE populatlon « reliable background rate for interpreting result

» fast growing?

Frequency of analysis » type of AE: serious/not observed previously vs more common event

2 HEEARENEESR pong THRNFRREEETL )
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Signal prioritization

 All signals will be reviewed but some more expeditiously than others

— signals suggest risks with an important impact on patients’ or public health and/or
on the risk-benefit balance of the medicinal product

Strength of FlEeLE Impact Analyzability Media
evidence awareness attention

 Unlabeled, serious
events

« known event with
unexpected
seriousness
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Signal refinement & evaluation

« Signal strengthening/weakening
— further evidence for or against a causal association, or a new aspect of a known association?

Summary descriptive analysis of a case series

demographic characteristics, clinical/lab manifestation, onset time, dose/route of administration,
concomitant medications/co-morbid conditions, positive de/rechallenge...

Review all available sources

preclinical/clinical data, observational studies, information from other regulatory worldwide
— background rate for the event, consistency, biologic effect?

Conduct a formal pharmacoepidemiologic study

hypothesis testing for risk characterization
'Y HEEABERBESS poq TERNFRREBERTD o
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Summary

monitor

Information signal risk action

Signal detection is one of the core components among pharmacovigilance activities which drives the
identification, assessment, and mitigation of potential risks to ensure a favorable risk-benefit balance

Traditional methods are a foundation of signal detection activities using spontaneous report
— rare events or designated medical events

Disproportionality analysis is a valuable supplement to manual clinical review

— no causality can be inferred from the finding alone

A thorough understanding of the data sources and analytical approaches helps in formulating
signal detection and evaluation strategies
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