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What?

* Pharmacovigilance is the science and activities relating to the
detection, assessment, understanding and prevention of
adverse effects or any ofher possible drug-related problems.

« Throughout the lifecycle

» Herbals, traditional and compl ntary medicines, blood products,
biologicals, vaccines, medical ices, digital therapeutics
* LoE, counterfeit, off-label, abuse, misuse, ¢ S '

medication errors, interactions witk

* Not just prevention but also mitied oo 516 interlinked subject

which requires adequate
expertise and technologies
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When?
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Why?
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Drug name % | Withdrawn = Country $ Remarks
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Found to spontaneously break
Ranitidine (Zantac) 2020 Worldwide down into the carcinogen N-
nitrosodimethylamine.
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Stakeholders

-
Regulatory Authority

Healthcare r/distributor
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Pharmacoeconomics & Pharmacoepidemiology

Setting? Preventable ADRs

Hospital Stay
Inpatient €2,851 t0 €9,015 6.1 £ 2.3 days
Outpatient €174 t0 €8,515 9.2 £ 0.2 days

« ADRSs were 4 topmost cause of death in USA2 But in 2023, not even in top 10

« Median rate of hospital admissions attributable to ADRs in individuals aged = 65 years is ~10%3

« Fatal ADRs represent 1.34% of total ADRs*.
« Top 3 class - Antineoplastic/iimmunomodulating, neurological and cardiovascular
« Top 3 individual drugs - denosumab, lenalidomide and thalidomide

* ADRs are significantly underreported worldwide, with estimates of up to 94% not reported by healthcare

professionals® 1. Expert Opinion on Drug Safety, 17(7), 681-695. https://doi.org/10.1080/14740338.2018.1491547
2. Lancet 1998 Apr 18;351(9110):1183. doi: 10.1016/S0140-6736(98)23016-9.
3. Pharmacoepidemiology 2024, 3(2), 208-222; https://doi.org/10.3390/pharma3020013
4. British Journal of Clinical Pharmacology; Volume87, Issuell November 2021, 4334-4340
5. Drug Saf. 2006, 29, 385—-396.
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FAERS Data

REPORTS IN FAERS
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Why PV still matters?

* Health Hazard Assessments — deciding class of recall
(could/might/unlikely)

* Due diligence

* Product selection

* Ongoing signal detection
« Patient engagement
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4.

The number of inspections per reporting period and the average time spent on inspection

Inspections over time

since 2012/13 is displayed in Figure 10,
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Figure 10 - Number of inspections per reporting period against the

mean number of inspection days per inspection
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Figure 5 - Findings by topic area

Collection and collation of adverse drug .
reactions

Ongoing safety evaluation

Provision of information for supervision and
inspection by the NCA

Management of adverse drug reactions

Quality management system

Risk management
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Since 01 April 2012, a total of 94 critical findings have been reported. For the current
reporting period, six critical findings were identified from six inspections. This is consistent
with previous reporting periods. The number and distribution of critical findings across
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Few critical/major findings

 Inadequte aRMM implementation

* Incomplete/inaccurate signal management
 Deviation and CAPA management

 Delay In providing documents during inspection
 Lack of oversight on MRPs/PSPs

 Delay In filing safety variations
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Potential safety issues July 2019-June 2020

Fluoroquinolones Concomitant use with ACEI or ARBs contraindicated in patients with moderate to severe renal
impairment (CrCl 30 mL/min) and in older patients

Monteluast Monitor for neuropsychiatric reactions, e.g., nightmares, depression, anxiety, change in behavior,
speech impairment (stuttering), and obsessive-compulsive symptoms for all age groups

Hydroxychloroquine Risk of serious and life-threatening QT prolongation, torsades de pointes, syncope, cardiac arrest,
and sudden death, particularly in combination with other medications known to prolong QT interval

Denosumab Risk of multiple vertebral fractures after stopping, to consider benefits and risks before initiating
treatment with denosumab, to cover with an alternative bone sparing agents when stopping
denosumab

Methotrexate Risk of fatal overdose due to inadvertent daily instead of weekly dosing

Empagliflozin Risk of peri- and postoperative diabetic ketoacidosis in surgical patients with SFLT2 inhibitors,
recommend temporary discontinuation before scheduled surgery

Domperidone No longer licensed or indicated for use in children younger than 12 years old or those weighing less
than 35 kg due to lack of efficacy

Ticagrelor Safety signal of severe cutaneous adverse reactions

L
% A Korean J Fam Med. 2022 Sep;43(5):290-295. doi: 10.4082/kjfm.21.0193.

Epub 2022 Sep 20. PMID: 36168900; PMCID: PMC9532191.
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Exhibit 3 - Definition and Pipeline Snapshot by Modality

Category Description Modalities Number of pipeline products by phase
mAb I
” Mass production of antibodies
Antibodies that recognize spacific targets ADC _ 703

BsAb S
Natural or engineered proteins

Protoins and peptides  intended to repiace absent orabaormal Recombinant N - 05

proteins or 1o affect another function

il Manipulation of immune I

cell function and regenerative *
therapies medicine to combat discase TCRT . 102
CAR-MK . q
TiLs l 21
lmen m
Gene Introduction er modification Gene aug tat _ 766
therapies of DNA in 1argeted tissves Gene editing . 137
DNA and RNA therapies — 443
Nucleic Injection of genetieslly
$ 37
acids engineered DNA or RNA RNAI - s
mMRNA B 20
Vircses that target and lysecancer cells Oncotylsc viruses - 185
Py
: Treatment by restoring healthy gut microbiota Microtbwomes l 52 B Varketed
y i BB Cliinical
Targeted protein degradation via utsquitylation RO l 33 W Freciineal

Sources: Evaluate Pharma; BCG analysis

Note: ADC = antibody-drug conjugate; BsAb = bispecific antibody;, CAR-NK = chimenc antigen receptor-transduced natural killer cell; CAR-T
chimenc antigen receptor T cell; mADb = monoclonal antibody;, PROTAC = proteolysis-targeting chimera; TCRT = T-cell receptor therapy, TIL = tumor
EP‘ infiltrating lymphocyte
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What lies ahead?

« Ecopharmacovigilance

* Science and activities concerning detection, assessment, understanding and prevention
of adverse effects or other problems related to the presence of pharmaceuticals in the
environment, which affect both human and the other animal species

* Atrtificial Intelllgence/Machlne Learning/Automation
* CIOMS Working Group XIV Artificial Intelligence in Pharmacovigilance — by 2027
« AE detection O
Triage and QC
Literature review .
Automated reporting
Signal detection

Collaboration b/w regulatory agencies &

pharmaceutical companies to establish the
| . standard guidelines and safeguard the ethical
» Social Media and responsible use of Al technology in

pharmacovigilance.
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Our duty

e Create Aware
» Change Attitude/
* More proactive appr
* PV as more of a scienc ss of a compliance

tion towards Benefit & Risk

Communicate, Communicate & Communicate
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Medicine, the only profession that labors incessantly to destroy the

reason for its existence - James Bryce
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THANK YOU




