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Changing World of Pharmacovigilance

Where have we come from?

- Learning from landmark safety issues

- From reactive to proactive risk management
What Is current state of play?

- Strengthened signal detection

- Using real world evidence to contextualise

How are we moving forward?

- Key challenges and opportunities
- Focus on physician’s role
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What is the MHRA's role?

Availability of new treatments & P~
technologies without delay

dicines & :
edical Devices

Proactive vigilance based on best Regulation:

evidence and prompt risk
management

What you need to know

As much information to patients and
healthcare professionals as possible
on the benefits and risks




Lancet 16 December 1961

THALIDOMIDE AND CONGENITAL
ABNORMALITIES
SIR,—Congemtal abnormahtles are present in approxi-
mately 1:5% have observed
Zt the 1nc1dence of multiple severe abnormalitits=—is
babies delivered of women who were given the drug
thalidomide (‘ Distaval ’) during pregnancy, as an anti-
emetic or as a sedative, to be almost 209,

from mesenc 2
the gut. Bony developrnent seems to be affected in a very
striking manner, resulting in polydactyly, syndactyly, and
failure of development of long bones (abnormally short
femora and radii).

Have any of your readers seen similar abnormalities in
babies delivered of women who have taken this drug
during pregnancy ?

Hurstville, New South Wales. W. G. MCBRIDE.




Sir Derrick Dunlop 1964

Letter to all UK doctors

We ask you to report

promptly to us details of any
untoward condition in a

patient which might be the
result of drug treatment

Yours sincerely,

it L.
s




COMMISSION ON HUMAN MEDICINES (CHM)

SUSPECTED ADVERSE DRUG REACTIONS

Ye“owcard © It's easiest to report online at www.yellowcard.gov.uk

Yellow Card Scheme

If you suspect an adverse reaction may be related to one or more drugsivaccines/complementary remedies, please complete this
Yellow Card. See “Adverse reactions to drugs’ section in BNF or www.yellowcard.gov.uk for guidance. Do not be put off reporting

because some details are not known
PATIENT DETAILS Patientintials
Age (at time of reaction)

Sex M/F

Ethnicity:
Identification number (e.g. Your Practice or Hospital Ref):

Weight if known (kg)

SUSPECTED DRUG(S)/VACCINE(S)

DrugiVaccine (Brand if known) Batch Route Dosage

Date started Date stopped Prescribed for

SUSPECTED REACTION(S) Please describe the reaction|

Date reaction(s) started: Date reaction(s) st
Do you consider the reactions to be serious? Yes /No

If yes, please indicate why the reaction is considered to be serious (pf
Patient died due to reaction Involved or prolonged
Life threatening Involved persistent or
Congenital abnormality Medically significant; o

YellowCard”

COMMISSION ON HIUMAN MEDICINES (1)

SUSPECTED ADVERSE DRUG REACTIONS

1f you are suspicious that an adverse reaction may be related to & drug or combination of drugs please complete this
Yellow Card. For reporting advice please sce over. Do not be put off reporting because some details are not known
PATIENT DETAILS Sex: M/ F Weight if known (kg):
Age (at time of reaction): Identification number (Your Practice / Hospital Ref.)* =
SUSPECTED DRU
Give brand name of drug and

Patient Initials:

batch number if known Route Dossge Datestnied  Date sopped Prescribed for
SUSPECTED REACTION(S)
Please describe the reaction(s) and any treatment given:
Outcome
Recovered
Recovering o
Continuing
Date reaction(s) started: - _ Date reaction(s) stopped: _ Other
Do you consider the reactions o be serious?  Yes/ No
IF yes, please indicate why the reaction is considered to be serious (please tick all that apply): -
Patient died due to reaction  — Involved or prolonged inpatient hospitalisation —
Life threatening Involved persistent or significant disability or incapacity =

angenital abnormalit Medically significant; please give details:
C 1 abnormality e Medicall fi I details

OTHER DRUGS  (Including self-medication & herbal remedies)

Did the patient take any other drugs in the list 3 months prioe to the reaction? Yes /No
1€ yes, please give the following information if known:
Drug (Brand, if known) Route Dosage Date started Date stopped  Prescribed for

Additional relevant information  ¢.g. medical history, test results, known allergies, rechallange (if performed), suspect drug
interactins, For congenital abnonmalities please state all other drugs taken during pregnancy and the fast menstrual period

YellowCard ©

Helping to make medicines safer

side effect

~of your medicine?

If you think
the medicine

- you are taking
may have
caused a side
effect, you can

report it using ‘

Yellow Card.

— Yy

~ CLINICIAN (if not the reporter)
Name and Professional Address:

REPORTER DETAI
Name and Professional Address:

| Post code:

Post code: _ Tel No: _ | Tel No: Speciality

Speciality 1 -

Signature = 17 you would Tike information about other adverse feactions |—l
| associatod with the suspested drug, please tick this box

*This is 10 cmable you 10 identify the paticnt in any flrure correspoedence conce

Please attach additional pages if necessary

#YellowCard

Hame About Yellow Card Cowniasds. Cantsat s

Witsicoms to tha raporting sits for the Ysliow Card Sehams

Rapart & suspscied problem or Incident:

102 stnot o 2 meaine, vacaing, DT of DomeBED
b Side effects
Mediost dmvios saverss inokdert

Devices

Dastaciive madcing (nof of an =ocepisbis queity)

Counderteit or fake medking or mediosl devios

) ot s oanto st g s e

Weicoms to the MHRA'S
new rsporting sits




\4

Commission on Human Medicines

Promoting collection
and investigation of
Information relating to
adverse reactions

Chairman Professor Stuart Ralston



Healthcare professional ADR reports

Sources of direct HCP reports for 2012-2016
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Pharmacovigilance — a definition

“Pharmacovigilance is the science and activities
relating to the detection, assessment,
understanding and prevention of adverse effects
or any other medicine related problem”

z SoN
RN,
WV L 7N
NN\

World Health
Organization



http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiVmavbgprUAhVJwBQKHUCaChkQjRwIBw&url=http://tophdimgs.com/470754-world-health-organization.html&psig=AFQjCNGaRfkcXvKjx5wjWWtt9q3N_Ow24A&ust=1496316263327619

Pharmacovigilance cycle

Monitor risk Signal
minimisation detection in
effectiveness real world use

Risk minimisation, & Better
c_omr_nunication, characterised
maintain fquurable risks of
benefit risk medicine

% Ongoing g

evaluation of

benefit risk




Evolution of pharmacovigilance

4. Continuous
benefit risk
monitoring, health

outcomes

2. Epidemiological
data for exposure,
statistical signal

1. Spontaneous detection
case reports
“Yellow Card”

1980 1990 2000 2010




Public health impact of ADRs

6.5% hospital admissions in UK relate to
adverse drug reactions

ADRs were responsible for death in 0.15%

- 72% were classified as avoidable

Pirmohamed et al 2004
BMJ 329: 15-19



http://www.bmj.com/content/vol329/issue7456/

OPEN a ACCESS Freely available online @PLOS | MEDICINE

Number of Patients Studied Prior to Approval of New
Medicines: A Database Analysis

Ruben G. Duijnhoven"z, Sabine M. J. M. Straus®?, June M. Raine®, Anthonius de Boer', Arno W. Hoes’,

Marie L. De Bruin'*

1 Utrecht Institute for Pharmaceutical Sciences, Utrecht University, Utrecht, the Netherlands, 2 Medicines Evaluation Board, Utrecht, the Netherands, 3 Department of
Medical Informatics, Erasmus Medical Center, Rotterdam, the Netherlands, 4 Medicines and Healthcare products Regulatory Agency, London, United Kingdom, 5 Julius
Center for Health Sciences and Primary Care, University Medical Center Utrecht, Utrecht, the Netherlands

Abstract

Background: At the time of approval of a new medicine, there are few long-term data on the medicine’s benefit-risk
balance. Clinical trials are designed to demonstrate efficacy, but have major limitations with regard to safety in terms of
patient exposure and length of follow-up. This study of the number of patients who had been administered medicines at
the time of medicine approval by the European Medicines Agency aimed to determine the total number of patients studied,
as well as the number of patients studied long term for chronic medication use, compared with the International
Conference on Harmonisation’s E1 guideline recommendations.

Duijnhoven et al PLoS March 2013




Patients studied before approval

100,000+
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Intended use of product

Patients studied prior to approval of new medicine
For 200 new “standard” medicines between 2000 -2010
median total no patients= 1708, for orphan drugs = 438 patients
For 84 medicines for chronic use 79.8% met guidelines for 12 months
(at least 100 participants)




Knowledge of ADRs at licensing
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Filling the knowledge gaps

Unidentified ADRs
Long term safety
Special populations

At risk groups




"Landmark” safety issues

Date Drug / class Safety concern Action

1960’s | Thalidomide Phocomelia Withdrawn

1970s | Practolol Oculomucocutaneous Withdrawn

Syndrome

1980°s | Benoxaprofen Phototoxicity Withdrawn
Aspirin Reye’s syndrome Clin <12’s

1990°s | Oral Venous thromboembolism Warnings
contraceptives

2000’s | Cerivastatin Rhabdomyolysis Withdrawn
HRT Breast cancer Restrictions
SSRIs Suicidality- children Clunder <18s
Coxibs CVS risk Warnings
Rosiglitazone CVS risk Suspended
Gadolinium CAs Nephrogenic dermopathy/ NSF | Warnings

2010s | Pandemrix Narcolepsy Clunder <18s
Natalizumab PML Risk minimisation
HPV vaccine Chronic fatigue syndrome No evidence
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Open Access Research

BM) Open An investigation into drug products
withdrawn from the EU market between
2002 and 2011 for safety reasons and the
evidence used to support the decision-
making

Rhian McMaughton,™® Gwenaél Huet,” Saad Shakir™

lable 2 LISl Ol evidance used 10 SUPpon medicinal product Withdrwals in all EU mamber SIales Deiwean 2UUZ and 2U11
derived from EMA reports, PubMed literature search and websites of competert authorties

2

Drug name

Animal Casa=
sludies control

Cohort RCTs Meta-analysis ‘Others

Rofecaxb
Thiordazine
Valdacoxib
Rosigliazone
Sibutraming
Orcipranaling

Benflugnex

Clabuitingl

Buflomedil

Veralipride

Rimanabart
Cansoprodal
Acapromelazina+Acapromazing
+Clorarepate
Dextropropoxyphena
Nefazodone
Ximelagatran/malagatran
Lurniracoxib

Sitaxentan

Bufaxamac

L A A

=

o

X X
X X

X X

L A A A

B

E

*Oher studies include non-randomised

EMA, European Medicines Agency; EU,

clinical tials and incidence studies.

Case reports remain
most significant method
of pharmacovigilance



Impact of “landmark” safety issues

Shift from reactive to proactive —
risk management plans to study known and
potential risks for all new medicines

All data sources for critical evaluation —
not only case reports

Scientific standards for safety studies
— review of protocols by experts

Greater transparency on decisions
-stakeholder involvement

Comprehensive revision of legislation in 2012




Current state of Pharmacovigilance
New approaches to use of evidence




Starting point: a “signal”

“Information that arises from one or
multiple sources (including observations

and experiments) Practical

. . Aspects of Signal
which suggests a new potentially causal S eenta
association, or a new aspect of a known
association B T

between an intervention and an event or
set of related events, either adverse or
beneficial

which is judged to be of sufficient
likelihood to justify verificatory action”

Hauben M, Aronson JK Drug Safety 2009; 32(2) 99-110



MHRA signal detection

Traditional method was reviewing every
new case report - but increasing volumes
of ADRs make this impractical

Statistical methods to identify drug-ADR
combinations disproportionately present in
database i.e. observed is greater than
expected

Mathematical scoring system aids
prioritisation of signals detected from
spontaneous ADR data



Strengthening signals from case reports

Yellow Cards are important tool but have limitations
Differing levels of under-reporting and incomplete data
Lack of exposure to put reports in context
Can be too easy to dismiss confounded signals

Electronic healthcare record data is becoming increasing rich
and available along with increased computing capabilities

Already used to study drug utilisation, monitor patient outcomes,
pharmacoepidemiological studies to evaluate signals

Key Challenge: To optimise the use of electronic healthcare record data
to routinely support and strengthen wider pharmacovigilance providing
robust data on risks and benefits as quickly as possible




Clinical Practice Research Datalink

Database of 30 years anonymised NHS records from UK GPs

> 22 million patients representative of gender, age & ethnicity

Routine linkage to secondary care (HES), mortality, cancer
registry, deprivation datasets

Supporting public health research worldwide
1700 peer-reviewed publications using CPRD data

* Drug safety

* Drug use

+ Disease epidemiology
 Incidence/prevalence

- Care delivery

0 T T T T T T T T T T T T T T 1
2001 2006 2011 2016




Using CPRD data

Submit your
[ ] questions for
RCGP chair Dr

Maureen Baker g

At the heart of general practice since 1960

Wednesday 28 January 2015

THE LANCET

YVolume 364, Issue 3438, 11-17 September 2004, Pages 563-969

MMR vaccination and pervasive developmental disorders: a
case-control study

Home | MNews | Views [M®ILI=0 Your Practice | CPD | Jobs | Sponsored Information | About Pulse

Clinical Newswire | Cancer | Cardiovascular | Diabetes | Infectious diseases | Mental health | Prescribi

Home ¥ Clinical » Prescribing

fails, study finds

28 Seotember 2014 | Bv Caroline Price

Bivalent human papillomavirus vaccine and the risk of fatique | exclusively drew evidence from

syndromes in girls in the UK

CPRD data is routinely used
by MHRA in developing
safety guidance

thebmj

N IC National Institute for
Health and Care Excellence

One in seven GP-prescribed antibiotic courses Suspected cancer Clinical Guidance

Some NICE cancer guidance

CPRD research

RESEARCH

Safety of pertussis vaccination in pregnant women in
UK: observational study

Papers

Antidepressant treatment and the risk of fatal and non-fatal self harm in first

episode depression: nested case-control study



Following longitudinal drug exposure

[ IC Delta Screening ] Therapy - Medical Event I Medical Events I THERAPIES I Database Overview I Patients I Set Up I Data Prep ] Admin I Showcase .

Therapy: | Amoxicillin Q
Amoxicillin: Gender Distribution for First-in-Episode Prescriptions Amoxicillin: Start Year of First-in-Episode Prescriptions ® Drug eXposure
800,000- over time and
a 5000001 description of |
. £ 10000 treated population
B ale E
g 200,000 O Frequency of
“ - 1§ events In
1990 1995 2000 2005 2010 2015 -
Yoar population

* Frequency of drug-
event combination

Amoxicillin: First-in-Episode Age Distribution Weighted on Active Patient Time

400,000 -

300,000 -

200,000 4

Number of patients

0 100 110

|““ Put signals
100,000 into context
T ——

10 20 30 40 50 Age 60 70 80 90




Combining ADR case reports & CPRD data

e Vaccine
e e
R ) A
5% }#% Volume 31, Issue 43, 9 October 2013, Pages 40614967
14273

Bivalent human papillomavirus vaccine and the risk of fatigue
syndromes in girls in the UK

Katherine Donegan, Raphaelle Beau-Lejdstrom, Bridget King, Suzie Seabroke, Andrew Thomson, Philip
Bryan & &

‘igiiance and Risk Management of Medicines, Medicines and Healthcare products Regulatory Agency, London, UK

No increase in CFS observed vs expected rates
using max sequential probability ratio testing

Donegan et al 2013, Vaccine 31, 43, 4961-7



Example: Observed vs expected analysis

Maximised SPRT for ME/Chronic Fatigue Syndrome for girls aged 12/13 years (2008-2009)

——— Critical value
r\ ——10% events reported
° 25% events reported
50% events reported
s —%— 75% events reported
/ —e— 100% events reported

/ HPV vaccine -
chronic fatigue
syndrome

Log Likelihood Ratio
S




Continually evaluating benefit risk

Critical appraisal of all available evidence taking y.
Into account strength of evidence for causality, ~ X
therapeutic context, treatment alternatives Yo g

As

>

THE HARVEIAN ORATION OF

In-house pharmacoepidemiology capability
Drug utilisation studies o
Risk evaluation and quantification e o gt e

Professor Sir Michael David Rawlins

Methodology development S

Work with academia & clinical experts

*g Royal College
=0 sicians
v L e




Real world data in pharmacovigilance

Registries (prospective cohorts)

- Eg assess safety profile, health outcomes in
clinical use, consider existing infrastructure
consider comparator

Database studies

- Eg risk characterisation, investigation of
targeted AEs

Drug utilisation studies

- Eg to assess effectiveness of risk
minimisation measures or help plan PAS

Pharmacogenomics
- Eg genome-wide association studies




Pharmacovigilance Example of current issue in

activity pharmacovigilance

Evidence
sources

Signal detection and SGLT2 inhibitors and diabetic
Investigation ketoacidosis

Risk quantification,  Fluoroquinolones - long-term

characterisation persistent adverse drug reactions
Benefit risk Gadolinium contrast agents -
evaluation tissue accumulation including brain

Risk management 6-mercaptopurine - risk of severe
leukopenia and alopecia

Effectiveness of risk Sodium valproate in pregnancy -
minimisation neurodevelopmental disorders

ADR reports
mechanistic data

ADR reports,
observational data

Pre-clinical data,
PK studies, MRI

Pharmaco-
genomic data
NUDT15 gene

Drug utilisation,
patient views



Signal - SGLT2 inhibitors & diabetic ketoacidosis

Case reports of diabetic ketoacidosis
associated with SGLT2 inhibitors In
Type Il diabetes

Prompt communication to HCPs In
view of particular characteristic of
signal — eugycaemia — related to
mechanism of action of SGLT2s

Product information for HCPs and
patients updated to include serious
and occasionally fatal outcome




Risk characterisation - fluoroguinolones

U.S. FOOD & DRUG A2l | oo | £t
ADMINISTRATION N

Home | Food | Drugs | Medical Devices | Radiation-Emitting Products | Vaccines, Blood & Biologics | Animal & Veterinary | Cosmetics | Tobacco Products

Drugs

Home » Drugs » Drug Safety and Availability

Drug Safety and Avalabilit FDA Drug Safety Communication: FDA advises
restricting fluoroquinolone antibiotic use for

certain uncomplicated infections; warns about

disabling side effects that can occur together

¥ - According to a July 26 FDA Drug Safety Communication (www fda gov), these
medications have been associated with disabling and potentially permanent side effects
involving tendons, muscles and/or joints, as well as peripheral nerves and the central
nervous system. Some patients may even experience more than one such adverse

effect.




Benefit risk evaluation - Gadolinium
contrast agents and tissue accumulation

Broome et al

Regulatory action in 2007 on
nephrogenic systemic fibrosis

Growing evidence of brain
deposition - publications

Risk appears greater with
linear than macrocyclic agents

No evidence of harmful
outcome to date
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Risk management — 6-mercaptopurine

Mutations in NUDT15 gene result in
Increased thiopurine-related toxicity

. . a Exon 1 Exon 2 Exon 3
- leukopenia, alopecia —0 - 0
2 “ Jal1s - -n.Arq139Cy5
*—it — W o
. e — — ——
Ethnic variability in frequency of —o— — G
NUDT15-415 C>T b :X\:;SgCys Cc NUDT15 diplotype classes
- 10 % in E ASianS :g;?gfgiig‘ GlyVal/ -El{:)l:?l/g,: Infli(?t}?ﬁjfte -:-LLS;MZ
4 % In HISpanICS @1'000_ V;?:gfvzliginsGlyVal a1.000 El‘; a3
0.2 % in Europeans g o
0 % in Africans C ool f Al
’ ’ T1G0TP (p:\/ls) ? ’ ’ 1TOGTP (;:51) ?
Consider dose reduction in patients Moriyama et al 2016
positive for NUDT15R139 C variant? Nature Genetics
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Risk minimisation effectiveness - valproate

Developmental disorders up to 30 -40%
of pre-school children exposed in utero

Delayed walking & talking, memory
problems, difficulty with speech &
language, lower intellectual ability

Increased risk autistic spectrum
disorder (3X) and autism (5X gen pop)

More likely develop symptoms of ADHD
In addition to 11% risk of birth defects




Aims/objectives:

Su p po rti ng t h e safe u Se Of . That sodium valproate is only provided to women who may become

pregnant when there is no safe and effective alternative

Sod iu m va I p ro ate That all women who need valproate fully understand the risks associated

with pregnancy

- - *
Prescibing by GPs * [ NRURNORRRURR | 11 -owcenver 2050 ewioon || 5/10,000

g women aged 14-45*at least... .
3
.1 - pregnancies
E 15 were prescribed sodium valproate and had epilepsy
B
§» ; _ , Rate of exposure to
|3 4 were prescribed valproate and had bipolar disorder
gL sodium valproate in
o 9 : St
'jé]_g T e 4 were prescribed valproate and had migraines pregnancy in 2015 *
: \'-/‘\-/.\‘/;\./\/'
§ 10 ~g-
T o Patient awareness t
£
A T, T T T Of 620 epileptic women aged 16-50 currently taking valproate...

Jan-Jun Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec

2010 2010 2011 2011 2012 2012 2013 2013 2014 2014 2015 2015
—01lyearsold -w-12-17yearsold —+18-45yearsold 80% are aware of any effects on development and/or physical health
: of a child born to a woman taking sodium valproate
2>
E ; - Have ever discussed pregnancy and Have received the following
<
% % = sodium valproate with a.... information...
v
. :
§1 '8 ‘ GP Pharmacy card
Q% 4 £ .
ol { - —
5 Neurologist
El 2'3 ‘ [ : ‘ JPatient booklet
5 ‘ lEleepsy Nurse
‘g 2 ‘ ‘ Verbal checklist
| lPharmacist
E |
H 0 ‘ ‘ ‘ ‘ -None of the above None of the above
Jan-Jun Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec i
2000 2010 2011 2011 2012 2012 2013 2013 2014 2014 2015 2015 0% 20% 40% 60% 80% 100% | 0% 20% 40% 60% 80% 100%
—+Lamottigine =+~Carb ine —s-Leveti ~—Topl ~—Sodium valproate —l a : : : : :
o e i e o st SR + Data from a survey conducted by Epilepsy Society, Epilepsy Action, and Young Epilepsy

* Data from the UK Clinical Practice Research Datalink (www . eprd.com)



Challenges & opportunities
for pharmacovigilance




Challenges for pharmacovigilance

Biological medicines

Earlier access to new medicines
and vaccines

Health professional engagement in
detecting and managing risk

Greater patient involvement




BMJ 2017:357:j1707 doi: 10.1136/bmij.j1707 (Published 2017 April 27) Page 10f 7

x ANALYSIS

Check for
updates

Evolution of biological agents: how established drugs
can become less safe

Changes to the manufacturing of biological agents can lead to drugs with different components from
the original medicine tested in clinical trials, challenging assumptions about safety, say David Hunt
and colleagues

Nicole Casadevall professor of haemam!ogf, Oliver Flossmann consultant nephro!og.*’srz, David
Hunt honorary consultant neurologist and Wellcome Trust intermediate clinical fellow®
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Helping to make medicines safer

Report Overview - GB-MHRA-EYC 00100665

Suspect Reaction

Suspect Reactions Added Outcome of the Reaction Start Date End Date

Thrombotic microangiopathy recoverad/resolved with sequelae 1112012 01/2013

Do you consider the reaction to be serious?
Yes

Reaction severity
Life threatening, Involved or prolonged inpatient hospitalisation, Involved persistent or significant disability or incapacity,

Suspect Drug

Medicine Brand Batch Start End Date Dosage Indication ACtm." taken for Method Source
No. Date reaction
rebif rebif - 2005 27212012 44meg Multiple Drug withdrawn Subcutaneous  Prescription
Jxwk sclerosis

Additional information
Reaction Description: patient increasingly unwell since end of October 2012 diagnosed with hypertension and acute renal failure requiring

hospital admission on the 12/12/2012 found to be thrombocytopaenic clinical picture obscured due to concomitant UTI (E coli) and chest
infection kidney biopsy 11/01/2013 showed thrombotic microangiopathy patient became dialysis dependent 31/12/2012 haematological
abnormalities normalised by but patient remained dialysis dependent ongoing concerns regarding poor nutrition; patient declined PEG
feeding patient died of septic/cardiogenic shock 13/4/2013; no ongoing active microangiopathy but end-stage renal failure contributed to
death The patient was taking rebif for: Multiple sclerosis.




Thrombotic microangiopathy & Interferonf3

T e
-

o s g | emomas Unexpectedly high number of

cases of TMA in MS patients in
south Scotland

Common features in renal biopsies

Initial hypothesis was association
with common manufacturing
source of Interferonf

Hunt D et al NEJM March 27,2014



Coagulation-mediated
TMA

Hereditary TTP
Acquired TTP

Hereditary
complement-mediated TMA

Acquired
complement-mediated TMA |
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’_" ' 2 > (& ’ reaction)

Metabolism-mediated TMA
(cobalamin deficiency)

Shiga toxin-mediated
TMA (ST-HUS)




Further investigation in animal studies

A B EEiE

Transgenic overexpression
of type | interferon proteins
such as IFN alpha & beta
D shows high levels of

pathology Morphology

wr IFNLow IFNFah

Alnalysis ofmilcrovasculaturle ‘ Cl to patient bi l- | Interferon Cause dose-
dependent small vessel
damage, including changes

. seen in patients with TMA
= -
1) Consistent with a direct
— W effect of interferon protein
on small blood vessels

Kavanagh et al Blood 2016



Dr Oliver Flossman & Dr David Hunt
First Dunlop Prize Winners Glinical observation

+ Association of interferon with TMA was
suspected from reports of individual

patients

Clinical data suggesting a causal
association of interferon with TMA

+ Frequency of patients identified by a
national registry

* Determination of dose-dependent toxicity

4

Laboratory confirmation of a causal
association of interferon with TMA

.
25
o

“*YellowCard

50 years of making medicines safer

+ Documentation of Type | interferon as the
cause of TMA in transgenic mice
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Research data applied to clinical practice

= A praclice guideline was established to
maonitor patients treated with Type |
interferon

+ |[dentification of early signs of TMA has
allowed discontinuation of interferon
before irreversible acute kidney injury
oCcurs




Access to Innovative medicines

Support for access to new

medicines in areas of high unmet

medical need

Adaptive licensing pathways
under investigation

Aim to reduce uncertainties in
benefit risk evaluation via robust
risk management plan

WMailOnline  WIRES

Home | News | U.S. | Sport | TV&Showbiz | Australia | Femail | Health | Science | Money | Vic

Cancer drug in early access scheme

March 2318 | UPMDAIED: 124T,

EDQpE=E 2

A cancer drug has become the first to be fast-tracked under 3 new scheme for patients suffering
from life-threatening or seriously debilitating conditions who have no other trestment options
available to them.

Pembrolizumab will be offered to those with advanced melanoma under the early sccess to
medicines scheme (EAMS), which was announced by the Government 3 year 3go.

The initiative maans researchers can apply for medicines to be made availsble a5 soon as the
Medicines and Healthcare Products Regulstory Agency (MHRA) signals that the bensfits outweigh
the risks following an initial scientific assessment, and before they are fully licensed.




Pembrolizumab risk management plan

Early Access to Medicines Scheme (EAMS) risk management
Safety Specification e
Pharmacovigilance Plan e
(ATC Code): L0IXC18
Info collected on all S —
patients before receiving W et
treatment T e |

Data lock point for fhis RMP: 31-AUG-2014

Active follow-up TOr ADRS | owmo ISR

Reporting to MHRA

Risk minimisation measures Patient Alert Card
pembrolizumab

Patient alert card




Understanding patients’ risk tolerance

Maximum Acceptable PML Risk

Crohn’s Disease

W Physicians

B Parents

E Patients
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Therapeutic Benefits
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Involving healthcare professionals
patients & public Iin decisions

Interaction with patient and
health professional
organisations so far only
during formal European drug
safety reviews

Opportunity of public
hearings to be introduced
later in 2017




Health professional & patient awareness

Around 15% healthcare
professionals have not heard of
Yellow Card scheme

P

Majority of healthcare professionals
have never reported a suspected
adverse drug reaction

Patient and public awareness of
Yellow Card — around 10%




General _ _ _ _
Medical Working with doctors Working for patients IEr‘terSE.zn
Council

About us | Education and fraining | Registration and licensing Good medical practice T SR8 e e

You are here: Home > Good medical practice > Read the explanatory guidance >

Read Good medical Cpenness and henesty when things go wrong > Encouraging a learning culture by reporting errors

practice (2013} . . .
Encouraging a learning culture by reporting

Read the

explanatory »  errors

guidance

22. When something goes wrong with patient care, it is crucial that it is reported
at an early stage so that lessons can be learnt quickly and patients can be

Darllenwch yr .
i protected from harm in the future.

arweiniad esboniadol
23. Healthcare organisations should have a policy for reporting adverse incidents
0-18 years ’ and near misses, and you must follow your organisation’s policy.2®

24, A number of reporting systems and schemes exist around the UK for reporting

Accountability in adverse incidents and near misses.
mental health teams

a. Adverse and patient safety incidents in England and Wales are reported to

- : ; 29
Acting as a witness the Mational Reporting and Learning System.

in legal proceedings »

(2013) ou must report suspected adverse drug reactions to the UK-wide Yellow

Confidentiality: good
practice in handling €. You must report adverse incidents involving medical devices to the UK-

. . . L3
I:II:'EIL'IF.'FI;I information wide MHRA reporting system.31
2017




Medical Appraisal Guide (MAG)
Model Appraisal Form

Version 4.2 (updated 2016)

NHS

Welcome! England

—

Contents

Instructions for using this form

Personal details

Scope of work
Record of annual appraisals

Personal development plans and their review

Continuing professional development (CPD)

Quality improvement actiw

w o @~ o w»h B W M

Significant events

—
Lo |

cettivas m-eetteagues and patients

—
—

Review of complaints and compliments

—_
(g%

Achievements, challenges and aspirations

—
)

Probity and health statements

Additional information

—_
=Y

—
on

Supporting information

—
o

Review of GMC Good Medical Practice domains

—
-~

Appraisal checklist

[¢)
4]

Please click on ‘Instructions for using this form’ and
use the helptext bubbles throughout for guidance on
how to enter the information required for your
appraisal into this form.

Supporting information
for appraisal and
revalidation

Preparation
(o]
Appraisal

General
Medical

Working with doctors Working for patients Council




Accredited pharmacovigilance e-learning

() score

Introduction and learning objectives
d™™ oy

Evidence review part 1:
background to national ADR
reporting systems

g . ==
Evidence review part 2:
reporting an ADR
Selecting each topic in Case scenarios p
turn from the menu will — g . —

enable you to move

directly to that section. Assessment

™ v -
Note that you must
complete one topic before Summary
moving on to the next. =

EX? XX




Opportunities for pharmacovigilance

» 114 5
jMedl'fnes& Healfcars prodcs \ 1 #VYellowCard

/

Digital & mobile transformation of
pharmacovigilance — integrating risk
management into clinician’s daily life

Integration of pharmacovigilance data
capture into healthcare systems

Using common approaches with other
healthcare surveillance systems —
defects, counterfeit, blood incidents
medical devices incidents
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Digital pharmacovigilance transformation

News
Yellow Card mobile RN
app to report ADRs Trametino (MekiistY):

risk of gastrointestinal

ooooo 3 4G 18:01 0 58% W)

Receive drug safety
News
Field safety notices - 29~ ®"eroussystem

v General
. February to 4 March 'gf“”"'l‘:‘&;"fff'at"":s _
eneral & administration site conditions
/ P e rS O n a.I I S e d Neoplasms benign, malignant & unspecified

@ Skin & subcutaneous tissue

Letters sent to
healthcare professional{ € Back TYSABRI

Qg TYSABRI

Investigations

. @ Immune system
Ambulatory syringe o

pumps (T34 and T60)

View ADR profiles of "

60

drugs of interest . T

Reports




Access Interactive PV information

MHRA Drug Analysis Information

LEVONORGESTREL (Single constituent brand names: ELEVIN, Femicept Coated Tablets [not otherwise coded], Femicept Coated Tablets 150/30 , Levest Coated Tablets 150/30 [not otherwise coded], Femicept Tablets [not otherwise
coded], JADELLE, JAYDESS, LEVONELLE, LEVONELLE-2, LEVONORGESTREL [not otherwise coded], MICROVAL, MIRENA, NORGESTON, NORPLANT, PRIMECROWN POSTINOR, UPOSTELLE)
(Multiple constituent brand names: CYCLOPROGYNOVA, EUGYNON, FEMSEVEN CONTI, FEMSEVEN SEQUI, LEVEST, LOGYNON, LOGYNON ED, MICROGYNON, MICROGYNON ED, NUVELLE, OVRAN, OVRAN 30, OVRAN POST-COITAL,
OVRANETTE, RIGEVIDON, TRINORDIOL)
Total number of reactions: 14386 Total number of ADR reports: 7811 Total number of fatal ADR reports: 160
Displays show breakdown of all 7811 UK spontaneous reports received for LEVONORGESTREL

I Reset fo Include All Reports Reports by Gender

Gender: Male |24
17 Male Female Unknown Female S
Unknown |49
Age Group: 0 1,000 2,000 3,000 4,000 5,000 5,000 7,000
Youngest Age Group:
0-4 <]
Oldest Age Group: Reports by Age Group
100+
04
1¥ Unknown Age Group 59 0
i 10414 [ e
;eal.r Rte\:ew:d. - e
AT Tl T 20-24 | — o om
1968 =] 2520 |
Latest Year Received: -3« | — 70
3539
2015 |Z| 0t
4549
Reporter: © 50-54
M@ PatientiCarer [ Healthcare Professional ssso [ =«
eo-64 12
Report Submission: esss |7
{7 Directto Agency [ Indirect via Indusiry 70-74 |3
7579 |2
Route of Administration: @ 8034 |3

85-89
(Select All) 90-94 0

INTRAUTERINE USE ORAL USE 9599

o
1
SUBCUTANEOUS USE [@] VAGINAL USE 100+ 0




What's to come — using social media?
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Summary

Safety profile of a new medicine only fully characterised in
clinical use in wider population

Pharmacovigilance has evolved in response to drug safety
Issues to become proactive, planning risk management and
evaluating effectiveness of risk minimisation measures

Opportunities include maximising use of new technologies &
evidence sources, synergies with other surveillance systems

MHRA's overall goal is vigilance systems which work for all
medicines users — to minimise risk and maximise benefits




