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e PhV obligations for routine monitoring of ADRs
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e Stastical and clinical relevance

e e-RMR: a tool for signal detection

e Medication error in children

e Update on future developments

e Conclusion
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LEGAL BACKGROUND

COMMISSION IMPLEMENTING REGULATION (EU) No 520/2012

of 19 June 2012

on the performance of pharmacovigilance activities provided for in Regulation (EC) No 726/2004 of
the European Parliament and of the Council and Directive 2001/83/EC of the European Parliament

and of the Council
Article 23
Signal detection support

The Agency shall support the monitoring of the Eudravigilance
database bv Uroudmo national _competent authorities with
access to the inllm\ma information:

(a) data outputs and statistical reports allowing a review of all
adverse reactions reported to the Eudravigilance database in
relation to an active substance or a medicinal product;

(b) customised queries supporting the evaluation of individual
case safety reports and case series;
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(c) customised grouping and stratification of data enabling the
identification of patient groups with a higher risk of
occurrence of adverse reactions or with a risk of a more
severe adverse reaction;

(d) statistical signal detection methods.

The Agency shall also ensure appropriate support for the moni-
toring of the Eudravigilance database by marketing authori-
sation holders.
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Signal definition w\x\\/;/\vw

Signal is an 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
event, either adverse or beneficial, that is judged to be of sufficient
likelihood to justify verificatory action.

Report of the Council for International Organisations of Medical Sciences WG
VIII, Practical Aspects of Signal Detection in Pharmacovigilance (CIOMS,
Geneva 2010).
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Non clinical trial data e.g non-
interventional studies
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Sources of information—Hypothesis Generating
91% of signals evaluated by EMA originate from
EudraVigilance
70% of signals validated and forwarded to PRAC
by EMA originate from EudraVigilance

Source of all signals evaluated by EMA
in 2013 (n=2449)

BEV Hliterature " Other RAs ®OQther
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Limitations of the spontaneous reporting

e Under reporting and reporting bias
e NoO drug exposure data

e No adverse event natural history (prevalence,
Incidence)

e No indication epidemiology (prevalence,
Incidence)

e Data gquality and missing data

e Confounders

8

Cosimo Zaccaria - Siﬁnal Manaﬁement — Pharmacoviﬁilance Deﬁartment



&)

FUROPEAN M F.I";I(",I NES AGENCY

Signal detection limitation

Fishing in the Fishing with the wrong tool

wrong place / \
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DME = desighated medical events

List of MedDRA terms with high mortality rate and high
likelihood to be drug related. The list was introduced In
2012 to serve as safety net in signal detection and ensure that
Important events requiring review would not be missed.

Renal failure

Acute hepqtic failur_e Dermatitis exfoliative el e Zee

Acute respiratory distress Dermatitis exfoliative generalised Respiratory failure
syndrome ' _ . . : . Reye's syndrome

Acute respiratory failure Disseminated intravascular coagulation Rhabdomyolysis
Agranulocytosis Drug reaction with eosinophilia and systemic Stat ilepti

Anaemia haemolytic autoimmune  Symptoms AP
Anaphylactic reaction Epilepsy Stevens—Johnso_n sy_ndrome
Anaphylactic shock Erythema multiforme e ST
Anaphylactoid reaction Febrile bone marrow aplasia sudden death
Anaphylactoid shock Febrile neutropenia

. Sudden hearing loss
Angioedema

. Gastrointestinal mucosal necrosis Sudden visual loss
Aplasia pure red cell Gastrointestinal necrosis Suicidal behaviour
Aplas_tl(_: anemia Grand mal convulsion Suicidal ideation
Asterixis - Granulocytopenia Suicide attempt
Autoimmune hepatitis Haemoglobinaemia Thrombotic thrombocytopenic
Autoimmune neutropenia Haemoglobinuria purpura
Autoimmune pancreatitis Haemolysis Torsade de pointes
Autoimmune pancytopenia Haemolytic anaemia Toxic epidermal necrolysis

Autoimmune thrombocytopenia Haptoglobin decreased
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Signal
Management

Statistical
approach:

SDRs/PRR

[Signal Detection

Clinical approach:
 Temporal association

= Biological plausibility

e Dechall.-Rechallenge

Sighal Assessment /Recomm.
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Hypothesis = Statistical relevance --
Dynamic vs Static PRR

All other
¢ Event (R) Total
P F R FEEE R eg s SR FRs FEAFEE 2R e E TR QR R EFETRRAFSEEYSREFTNTE events

Medicinal

a b a+b
Product (P)

All other
medicinal C d d+d

I ll I I products
T R I R R I L

Total a+c b+d

a+b+c+d

,\,\.\x c/(c+d)

PRR PRR(-) = 1: no reporting difference
PRR(-) > 1: there is a difference

PRR threshold in EV for a potential signal =
Lower bound of the 95% Confidence Interval of
PRR = 1

E 5 FFE ‘G_g-rzz:::,zift- kVﬁ._-rre:__: :‘i:::xzi:

'-':
""""""
...........
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Hypothesis = Clinical relevance
ICSR (CIOMS 1)

= Biological plausibility At 06

SUSPECST ADVERSE REEACTION EEFORT
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SIGNAL VALIDATION
Causality Assessment Rational

- VERY LIKELY/CERTAIN: plausible TTO, with no alternative explanations

- PROBABLE: reasonable TTO, unlikely attribute to alternative explanations

- POSSIBLE: reasonable TTO but it could also be attributed to alternative explanation

- UNLIKELY: improbable TTO also attribute to underlying disease and concomitant drugs

- UNRELATED: incompatible TTO and confounded by underlying disease and concomitant drugs

- UNASSESSABLE: insufficient information

Rational N

- ONTOLOGY = the information in the SmPC is unable to convey the risk

- FREQUENCY =.increasing or of concern in the subsets analysed

- SERIOUSNESS = outcome of the ADR is more serious than expected

- TREATMENT = specific action that the prescriber would not consider

- DIAGNOSIS = specific clinical manifestation or test that HCP would not expect causing a delay

- PREVENTION = monitoring the specific subset to enforce the preventability of the ADR
14
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Sighal Assessment by PRAC

25 March 2014
EMA/PRAC/530804/2013

EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH

Pharmacovigilance Risk Assessment Committee

List of signals discussed at PRAC since September 2012

Signal

Dexmedetomidine

Infantile apnoeic attack

Fentanyl, transdermal
patch

Accidentl exposure —

Human papillomavirus vaccine
[types 16, 18] (recombinant,
adjuvanted, adsorbed)

Complex regional pain syndrome (CRPS) linked to the process of
vaccination

Human papillomavirus vaccine
[types 6, 11, 16, 18]
(recombinant, adsorbed)

Bronchospasm in patients with or without asthma

Human papillomavirus vaccine
[types 6, 11, 16, 18]
(recombinant, adsorbed)

Postural orthostatic tachycardia syndrome (POTS)

Human papillomavirus vaccine
[types 6, 11, 16, 18]
(recombinant, adsorbed)

Primary / premature ovarian failure

15

No action after

assessment

EMA/MSs to
perform additional
analysis

Request of a
cumulative review

Address the signal
in the PSUR
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| PhV Inspection I

Update of PI / RMP
after a cumulative
review
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Urgent Safety
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eRMR (electronic Reaction Monitoring Report)
electronic tool for SD: EV~4500 ICSRs per day

- Save time in screening ((( )))
- Simplify the screening process |
- Avolid duplication of work tracking all issue

m

- Build-up a knowledge overtime about your product

- Improve reliability matching different sources of

information (PSUR, SPC, RMP, US_PI etc.)
- Simplify access to the cases

16
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1/2 eRMR — STRUCTURE & CONTENT

Use of agreed terminology

I | D [ E [ F G
Active
Subslantes HLGTs HLTs S5MQ Narrow P1s
Drug x Haematologic|Haematologic Haemoconcentration
al Disorders |al Disorders
Anaemias Marrow
nonhaemolyti | Depression Agranulocytosis,
Drug x c and And Haematopoietic Aplastic Anaemia
marrow Hypoplastic Cytopenias
depression Anaemias
Drug X White blood . : Haematopoietic :
cell disorders Neutropenias Cytopenias Neutropenia
Idiopathic
Platelet Thrombocyto .
Drug x o rders penias ¥ Thrombocytopenic
- Purpura
Drug X Heart failures E:i "t Fallures Cardiac Failure Cardiac Failure
Drug X Heart failures Heart Failures Cardiac Failure Cardiac Fa_llu re
Mec Congestive
Drug x Mvocardial Myocardial
L' -:l_n'.:| . _ .
o Disorders Ventricular Hypertrophy
disorders Nec
Drug X Myocardial Moninfectious .
disorders Myocarditis Myocarditis
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1/2 eRMR — Structure: EV data and sub-

AF Al AR
h A | b b b b 1 k| b h h b b b A |
- Tot Tot
IME | Tot Tot Tot Med Tot b Signal Tot
DME BV Eatal Ere/Abus paed riority Status Comments Lit Roa 1 R‘])a Roa 2 Illt_)a
v v * L L v L L L - L4 g L4 L4 L4 L4 v ¥ J | 4¥
) ; . ! Subcutan
Bradycardia 16 | 249 0 1 Listed | smPC 4.8 8 | Oral Use 237 aous Use 1
. - . yradichardia and atrio- Subcutan
Tachycardia 2|z 0 0 Pr3 | Linked entricular block 0 | OralUse 25 cous Use 1
Fatigue 40 | 603 3 Linked | isthenia 2 | OralUse 593 Subcutan 1
) eous Use
. . Subcutan
Malaise 14 1181 0 1 Pr3 |Disease 11 | Oral Use 171 aous Use 1
Alanine
Aminotransferase i | 180 0 pr3 | Listed | smPc 4.8 0 | oralUse 170 zggguﬁig 1
Increased
. : | Subcutan
Headache 37 | 479 2 Listed | smPC 4.8 3 | OralUse 465 cous Use 1
Multiple Sclerosis . . Oropharin
Relapse Ime 30 | 339 3 Pr2 |Disease 8 | OralUse 305 geal Use 1
Dizziness 10 | 485 0 Listed | 5mPC 4.8 4 | oral Use 429 | Subcutan 1
) ’ enus Use
- Mme ) .2/10/2012. Review Transplac
Pulmanary Hypertension omell 3 10 0 1 2 10 0.82 Pr1 | Check hew cases only 4 | Oral Use 7 ental Use 1
Hypotension 3] 65 0 1 2 62 0.76 Pr3 | Linked | ‘ardiac disorders 0 | OralUse 60 Transplac 1
ental Use
. Ime | - . Intramusc
Agranulocytosis ometl © 14 0 0 0 4 14 Closed | 10t enough evidence 0 | OralUse 10 ular Use 1
\Vomiting 0| 0 1 0 12 04 Listed | 5mPC 4.8 8 Iﬂf;ar”&gzc 3 | Oral Use 3
ria =-Signal' Manag maontswRharmaca ilance Departy
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eRMR — Monitoring and Tracking

Structure: interactive functionalities

b k| 3 1 b h|
I[I:;F/ Priority Changes SDR Sst'g::lua&l" Comments Several sources
- ; ; n ; ; of information
Haemolysis Dme | Prl |Increased Listed |SPC 4.8 combined in the
PRR. SDRS eRMR: SmPC,
) ’ RMP, PSUR,
DME, IME etc. Retinopathy Haemorrhagic Ime Pr2 |Increased | Sdr (2?] Disease reviews etc.
Palpitations Increased | Sdr(3) | Closed
Intracardic Thrombus Ime | Pr2 |[Increased | Sdr(27) {Ongoing revew of the
Cases
- . Intestinal
Scleral Discolouration Pr 3 Lll]kEd pe rfo 3 tion
Deposit Eye Increased | Sdr {27) PSUR
Pancreatis Acute Ime/ Pr1 | Increased | Sdr (27) {Monitor

Dme
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Focusing on certain ADRSs \(/\

Screening the eRMR
Prioritisation of ADRs

P riority |

e
Y

Prl1 = Designated Medical Events

Pr2 = Important Medical Events with
a Signal Of Disproportionate
Reporting

Pr3 = Important and non Important
Medical Events with a Fatal outcome
or Paediatric Cases

21
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Type of ADRs in EV: Paediatrics Vs Adults

[———
Biood and lymphatic system dizorders | 83.67%
1
Cardiac disorders |SSSSIREEE 91.89%

Congenital, familial and genetic disorders | 32.06%

Ear and labyrinth disorders | 88.73%
Endocrine disorders | 87.58%

Eve dizorders “ 88.58%

e
Gastrointestinal disorders “ 89.96%
General disorders and administration site conditions “ 85.37%
Hepatobiliary disorders “ 91.56%

= —
Immune system dizorders “ 85.99%

Infections and infestations ﬁ 86, 04%

Injury, poisoning and procedural complications ﬂ 88.50%

Investigations | ERGEEEE 50.63%
Wetabolism and nutrition disorders Iﬁ 08.64%
Musculoskeletal and connective tissue disorders ﬁ 53.20%
Neoplasms benign, malignant and unspecified {incl cysts and polyps) Iﬁ §4.51%
Nervous system disorders I“ 85.17%

Pregnancy, puerperium and perinatal conditions “ 83.64%

Peychiatric disorders “ 89.59%

Renal and urinary disorders ﬁ 50.27%

Reproductive system and breast disorders “ 85.16%

Respiratory, thoracic and mediastinal disorders “ 87.64%
Skin and subcutaneous tissue disorders * 85.80%

Social circumstances ﬁ 91.57%
Surgical and medical procedures “ 01.22%

Vascular disorders “ 90.04%

% 20% 40% B0% B0% 100%

B = 18 years == 18 years
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Main differences ...
Child vs Adult

e PhD and PhK E> increased vulnerability and different drug
iInteraction profile;

e Eccipients E> Increased susceptibility;

e Drug induced growth and develp. Disorders E> drug
exposure at a sensitive point in development (critical window)

e Paediatric ADRs E>specific only to children. In utero
exposure is an additional risk factor

e Chronic disease E>increased risk for life-long exposure

e Unable to communicate ADRs clearly

23
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% Fatal

eI EaseS

PrPaed = Paediatric safety net;
All IMEs in paediatrics

<All paed congenital disorder
«All Fatal paed cases

All paed medication error and
accidental exposure
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Distribution of Medication Error cases (HLT) by
Age group In EV = 1% of the total Paed. Cases

N _
1,553

25
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Medication Error... e ;o ‘
*¢

... can occur as a combination of unfavorable, yet preventable
circumstances. GVP: ME refers to any unintended error in the
prescribing, dispensing or administration of a medicinal product while
in the control of the healthcare professional, patient or consumer.

The Agency also has a role in facilitating coordination between
Member States, national pharmacovigilance centres and national
patient-safety authorities to enable the mutual exchange of

iInformation on ADRs resulting from ME and effective reporting to
EudraVigilance.

Hence, the EudraVigilance is a potentially useful tool for the

evaluation of safety concerns due to medication error issues once its
constraints are considered and accounted for.

26
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Changes in the Legislation

L eaislation
The PhV Legislation has introduced a number of changes related
to ME:

1. The term adverse reaction now covers noxious and unintended
effects also resulting from medication errors and uses outside
the terms of the marketing authorisation;

2. EU Member States (MSs) to collect information on suspected
ADRs also arising from use outside the terms of the marketing
authorisation which includes: misuse, abuse, medication error as
well as occupational exposure;

3. MSs should ensure that reports arising from an error associated
with the use of a medicine are made available to EV.

27
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Understand the cause...

Off label Drug/food
use/misuse iInteraction

MedDRA Code:

Medication Error in Children| L FeuEicis
suggesting ME

are distributed
@ @ @ at different
MedDRA level

overdose Lack of Eff. Acc. Expos.

1. Higher risk from 0-2 years old
2. drugs with low therapeutic index (analgesics, anticonvulsants etc.)
3. Drugs with high risk formulation (1V, adults formulations etc.)

28
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Future Steps 4

1. PROTECT WP3.8 = sub-group and stratification QJ
analysis currently under study to investigate Routine _
Signal detection using PRR designed for vulnerable

population (i.e. Paediatrics/Elderly etc.). @

TRUE POSITIVE
FALSE NEGATIVE

2. PRAC-SMART = workstream focus on writing the methodological

guidance for signal detection @

Paediatrics

29
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INn Summary and Conclusions

1. Paediatric Priority - List for paediatric ADRs
(congenital disorders, ME, LoE etc.) and Paed PRR;

2. Need to enhance PhV for premature babies at much
higher risk

3. Need for complementary data sources to advance knowledge of
benefit-risk of medicines in paediatrics;

4. Link between PIP and RMP to closely monitor potential risks for
children in the eRMR; improve interaction PRAC/PCO)

5. Development of a new MedDRA SMQ for ME
6. Encourage reporting for HCP reluctant to report ME/off label

7. Understand the cause of the paediatric ADR (i.e. dose, interactions
etc.) and reflect in risk minimisation measures: (DHPC, Pl updates,
educational material, change in packaging design);

30
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