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The Necessity of Post-Marketing Drug
Surveillance

Before approval for entering the market: Randomized
Clinical Trials (RCT)

But RCT not capable of detecting all possible problems
(time constraints, limited sample population size and
potential bias)

Post -marketing surveillance constantly required to
identify any previously undiscovered  drug risks throughout
the time a drug Is actively  prescribed




Increasing Interest in Patient Safety:
To Err is Human...
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Conditions leading to Hyperkalemia (K+>5.3)

(1) HMWH can induce hyperkaliemia, specially with renal

insufficiency. 1
Renal failure & High weight heparin 25% ; 3j
V ) (2) HMWH can induce hyperkaliemia, specially with diabetic patients 1
KOHN LT, CORRIGAR PONALDSON MS. To err is human and renal insufficiency. o
building a safer health system. Washington, D.C.: National Renal failure & High weight heparin & Diabetes 50% ; 3i
Academy Press; 2000. (3) LMWH can induce hyperkaliemia, specially with diabetic patients -
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To Err is Human... in numbers!

More Americans die from medical errors than from car

accidents, breast cancer, or AIDS annually , 44,000 -98,000
deaths/year
Medication errors result in at least 1 death per day and 1.5

million people injured per year

Estimated US annual cost of  drug -related morbidity and
mortality is nearly $17 billion

Preventable adverse drug events cost the healthcare system
$2.5 billion annually

Institute of Medicine, Preventing Medication Errors, 2006
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How to Leverage Post-marketing Medication Safety?
Information Technologies to the Rescue

ldentify drug safety risks and prevent ADEs through:
Enriching electronic data capture
Connectivity  In the healthcare enterprise => Reinforce Collaboration

Broaden the information space: new landscapes of data are emerging
(cf. social media) => What can they offer?

Large -scale data analysis => understand the phenomena and plan prevention
strategies

Comprehensive, Contextualized and Sustainable Knowledge Bases

Clinical Decision Support  Systems:

be partners of heal t hcagghtirdornmtiontdb thesright ppaneaat s => 0
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What Do Healthcare Professionals Think
about IT for Medication Safety?

Attitude of Physicians Towards
Automatic Alerting in Computerized
Physician Order Entry Systems*

A Comparative International Survey

Methods Inf Med 2013; 52: 99-108
doi: 10.3414/ME12-02-0007

A 1,018 physicians from 11 hospitals in 9 different countries
A 8 (3) hospitals equipped (not equipped) with CPOE system




A Comparative International Survey: Content

1. find automatic alerts a useful 100l In prescribing

2. | believe that this CPOE system has the capacity Lo improve
prescribing quality

3 Automatic alerts are sssentially meaningless, a waste of time

4. Reacting 10 those alerts will cost me too much time

5. Such alens should be filtered according to the context of the
cinical situation

6. It should be more difficult to override alers for potentially
lethal drug-drug-interactions

7. | believe that using this CPOE system may reduce prescribing
Srrors.

8. Prescribers should not be required 1o enter a reason for
overniding a serious drug-interaction alert.

9, | beleve that avtomatic alerts will only provide me with
miarmation that | already know.

10. 1t would be useful if this CPOE system provided me with more
information on the drug-drug-interactions should | require it
11. There should be a greater distinction between important and
less important drug-drug-interactions.

12. Automatic alerts should only be presented in an informative
way (they should not interrupt the prescribing process),

13, | beleve that this CPOF systerm may limit my freedom of
taking decisions in prescribing,

14, This CPOE system will generate 100 many alerts that sre
irrelevant for the patient,

15, | believe that automatic alerts may influence my initial
presenbing decisions
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A Comparative International Survey

Main Resulis

AThe large majority  of the physicians replied that:
Aautomatic alerts are useful in prescribing
A CPOE systems have the capacity to improve

prescribing quality and may help to reduce prescribing

errors

Aautomatic alerts will  not provide only known
information

A automatic alerts are  not a waste of time

Aautomatic alerting would trigger  too many irrelevant
alerts

Athere should be a greater distinction between
important  and less important alerts

A alerts should be filtered according to the clinical
context

Aautomatic alerts should be presented in an informative
and non -interruptive way

Attitude of Physicians Towards
Automatic Alerting in Computerized
Physician Order Entry Systems*

A Comparative International Survey

Methods Inf Med 2013; 52: 99-108
doi: 10.3414/ME12-02-0007
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Scope of the Presentation

Part A 0 Detection of Potential Adverse Drug
Reactions (ADRS)

Part B 0 Identification & Prevention of Adverse
Drug Events (ADES)



What is a Drug Safety /
Pharmacovigilance Signal

Accordingto WHO: ang information on a possible causal

relationship between a drug and an adverse effect 0 .

According to FDA : a ooncern about an apparent excess of an

adverse event compared to what would be expected .0

A verified signal constitutes an Adverse Drug Reaction (ADR)

e



ADEsvs. ADRSsS

AOAdverse Drug Event s:
AO A niyjury occurring duringthe pat i ent 06s dr andresuliingr apy
el ther from appropriate care, or from u

AADESs include Adverse Drug Reactions (ADR) during normal
(proper) use of the medicine and any harm secondary to a
MedicationError , bot h errors of omission or

Adf an Adverse Drug Event is caused by an error itis, by definition,
preventable . Non preventable adverse drug events (injury, but no

error) are called adverse drug react.
*Committee of Experts on Management of Safety and Quality in Health Care (SP -SQS) / Expert Group
on Safe Medication Practices: Glossary of terms related to patient and medication safety.
(http://  www.who.int/patientsafety/highlights/COE patient and medication safety qgl.pdf )

** Leape LL, Kabcenell A, Berwick DM and Roessner J. Reducing adverse drug events. Breakthrough
series Guide Institute for Healthcare Improvement, Boston, 1998, p.84 -91.

)


http://www.who.int/patientsafety/highlights/COE_patient_and_medication_safety_gl.pdf

ADE = Non Preventable (i.e. ADRSs) + Preventable

Adverse Drug Nonpreventable

Adverse Drug Events

Medication (Adverse Drug Reactions)

Errors

Potential Preventable
Adverse Drug Adverse Drug
Events Events

T.K. Gandhi, D.L. Seger, D.W. Bates, ldentifying drug safety issues: from research to practice, ’
Int J Qual Health Care. 2000 Feb;12(1):69-76. @



Definitions

Table | Definitions

Incident

Definition

Example

Adverse drug event (ADE)
Preventable

Non-preventable (adverse drug
reaction)

Medication error

Potential ADE

Injury due to a drug
Due to an error

Injury, but no error involved

Any error in any stage of the
medication process, including ordering,
transcribing, dispensing, administering
or monitoring

An incident with potential for injury;

all potential ADEs are medication
ErTors

Drug rash
Coma due to overdose of sedative

Allerpic reaction in patient not known
to be allerpic

A dose of non-eritical medication is
not given

An order was written for an overdose
of medication but the mistake was
intercepted by the pharmacy

T.K. Gandhi, D.L. Seger, D.W. Bates, Identifying drug safety issues: from research to practice,

Int J Qual Health Care. 2000 Feb;12(1):69-76.
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SAFER: Semantic integrAtion and
reasoning Framework for
pharmacovigilanck signals Resecarch:
An Individual Marie-Curie Feliowship

http://www.safer -project.eu/

MARIE CURIE


http://www.safer-project.eu/

The Scope of the M-C Fellowships
Program

Career development of experienced researchers through:
Engagement in novel research activities and training
Development of soft skills
Networking
Industrial exploitation

Appropriate dissemination

e



The Scope of SAFER

Host Institution  : LIMICS, INSERM , UMR_S 1142, Paris, France

The overall idea: exploiting and complementing evidence obtained from diverse
drug safety signal detectors
Why :

Signal generation is characterized by  incomplete knowledge and uncertainty

in the results obtained from all types of signal detection methods

Which detectors .
Analysis of spontaneous reports (SRS -based)

Analysis of longitudinal observational data: e.g. EHRs and claim databases

Analysis of unstructured/free -text data: e.g. scientific papers and patient self -
reports in social media):

Position statement
Each method may contribute (at a different level, with its strengths and
weaknesses) in  complementing our knowledge on drug safety risks

An integrative perspective may add value! @




What is a Signal Detector?

An software implementation of an analysis method (typically
statistical method) for  identifying causal relationships
between drugs and clinical conditions / health outcomes

Designed to operate on a specific type of data (l.e. contingency
tables of drug -condition pairs or more complex data model)
Offers a set of parameters / analysis options , €.9. thresholds

for decision making, ranking criteria, etc.

Provides as output a ranked list of drug -condition pairs along
with features denoting their statistical significance

o



Example: GPS! Impiementation (PhViD4)
Input Data & Parameters (1/2)

Usage

GPS(DATABASE, RRO = 1, MIN.n11 = 1, DECISION = 1, DECISION.THRES = 0.05,
RANKSTAT = 1, TRONC = FALSE, TRONC.THRES = 1,

PRIOR.INIT = c(alphal = 0.2, betal = 0.06, alpha2 = 1.4,

beta2 = 1.8, w = 0.1), PRIOR.PARAM = NULL)

Arguments
DATABASE Object returned by the function as.PhViD.
RRO Value of the tested risk. By default, RRO=1,
MIN.n11 Minimum number of notifications for a couple to be potentially considered as a
signal. This option does not affect the calculation of the hyper parameters. By
default, MIN.n11 = 1.
lGamma Poisson Shrinker, used by FDA to screen reports gathered in FAERS. Details: W. DuMouchel, A Bayesi an datja min

frequency tables, with an application to the FDA spontaneous reporting systemo ,  Ankercan Statistician, vol.53, pp. 1907 196, 1999.
2 http://cran.r-project.org/web/packages/PhViD/



http://cran.r-project.org/web/packages/PhViD/

Example: GPS Implementation (PhViD)
Input Data & Parameters (2/2)

DECISION

Decision rule for the signal generation based on
1 = FDR (Default value)

2 = Number of signals

3 = Ranking statistic. See RANKSTAT

DECISION.THRES Threshold for DECISION. Ex 0.05 for FDR (DECISION=1).

RANKSTAT

TRONC

TRONC. THRES
PRIOR. INIT

PRIOR.PARAM

Statistic used for ranking the couples:

1 = Posterior probability of the null hypothesis

2 = 5% quantile of the posterior distribution of A

3 = Posterior Expectation of log,(A)

If TRUE, only the data with at least TRONC . THRES notifications are considered in

the calculation of the hyper parameters and the likelihood is a product of mixture
of two negative binomial truncated by TRONC. THRES-1. By default, TRONC=F

See TRONC

Vector of initialization of the prior parameters (v, 51, @2, 2, w). By default,
PRIOR.INIT = (a1 = 0.2, 51 = 0.06,x2 = 1.4, 32 = 1.8, w = 0.1), ie the
prior parameters found in DuMouchel (1999).

Chosen hyper parameters. By default, PRIOR. PARAM = NULL which means that
the hyperparameters are calculated by maximising the marginal likelihood.

o



Example: GPS Implementation (PhViD)

Output

Value

ALLSIGNALS

SIGNALS
MNB.SIGNALS
INPUT . PARAM
PARAM

Data.frame summarizing the results of all couples with at least MIN.n11 noti-
fications ordered by RANKSTAT. It contains notably the labels, the cell counts,
the expected counts, RANKSTAT, the ratios(count/expected count), the marginal
counts and the estimations of FDR, FNR, Se et Sp. If RANKSTAT!=1, the last
column is the posterior probability of the null hypothesis.

Same Data.frame as ALLSIGNALS but restricted to the list of generated signals.
Number of generated signals.
Parameters entered in the function.

A list that contains the prior hyper parameters (PRIOR. PARAM). Additionally if
PRIOR.PARAM=NULL, it also contains the prior hyper parameters initialization
(PRIOR.INIT) and the convergence code (see nlm()).

()



How Many Detection Methods Are There?
List of Detection Methods in OMOP (only)

A Disproportionality Analysis (DP ) - OMOP Research Team
A Univariate Self-Controlled Case Series (USCCS) - OMOP Research Team

A Observational Screening (OS ) - ProSanos Corporation

A Multi -Set Case Control Estimation (MSCCE am

A HSIU Population -Based Method - Indiana University

A Maximized Sequential Probability Ratio Test (MSPRT) - Harvard Pilgrim
A Conditional Sequential Sampling Procedure (CSSP) - Harvard Pilgrim

A High -Dimensional Propensity Score (HDPS) - OMOP Research Team

A Incident User Design (IUD -HOI) - M. Alan Brookhart






