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ÁOrigin: Thessaloniki , Grèce

ÁBackground:

ÁPhD in Medical Informatics, 2005

Topic : Information Management and Processing in 

Distributed Biomedical Information Systems via 

Autonomous Software Agents

ÁMSc in Medical Informatics, 2001

ÁDEng in Electrical & Computer Engineering, 1998

ÁEngaged to research from 1998 :

ÁAristotle University of Thessaloniki ( AUTH ) &

Center for Research & Technology Hellas ( CERTH )

ÁFields of research:

ÁPervasive healthcare, personal health systems, patient 

safety systems, accessibility, medical imaging
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ÁIntroduction: The Importance of Medication Safety & What 

Information Technologies can offer? 

ÁPart A ðDetection of Potential Adverse Drug Reactions: The 

SAFER Marie -Curie fellowship

ÁPart B - Identification & Prevention of Adverse Drug Events: The 

PSIP project

ÁConcluding Remarks

3



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

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

Ĕ Post -marketing surveillance constantly required to 
identify any previously undiscovered drug risks throughout 
the time a drug is actively prescribed
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KOHN LT, CORRIGAN J, DONALDSON MS. To err is human 

building a safer health system. Washington, D.C.: National 

Academy Press; 2000.



Â More Americans die from medical errors than from car 
accidents, breast cancer, or AIDS annually , 44,000 -98,000 
deaths/year

Â Medication errors result in at least 1 death per day and 1.5 
million people injured per year

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

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

Institute of Medicine, Preventing Medication Errors, 2006
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ÁIdentify drug safety risks and prevent ADEs through:

ÁEnriching electronic data capture

ÁConnectivity in the healthcare enterprise => Reinforce Collaboration

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

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

ÁComprehensive, Contextualized and Sustainable Knowledge Bases

ÁClinical Decision Support Systems:

Ábe partners of healthcare professionals => òright information to the right place at 
the right time ó

ÁProvide a collaborative framework for òactiveó and òproactiveó drug surveillance
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Á1,018 physicians from 11 hospitals in 9 different countries

Á8 (3) hospitals equipped (not equipped) with CPOE system



9



10

ÁThe large majority of the physicians replied that:
Áautomatic alerts are useful in prescribing

ÁCPOE systems have the capacity to improve 
prescribing quality and may help to reduce prescribing 
errors

Áautomatic alerts will not provide only known 
information

Áautomatic alerts are not a waste of time

Áautomatic alerting would trigger too many irrelevant 
alerts

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

Áalerts should be filtered according to the clinical 
context

Áautomatic alerts should be presented in an informative 
and non -interruptive way
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ÁPart A ðDetection of Potential Adverse Drug 

Reactions (ADRs)

ÁPart B ðIdentification & Prevention of Adverse 

Drug Events (ADEs)



ÁAccording to WHO: òany information on a possible causal 

relationship between a drug and an adverse effect ó.

ÁAccording to FDA : òa concern about an apparent excess of an 

adverse event compared to what would be expected .ó

Ƃ A verified signal constitutes an Adverse Drug Reaction (ADR)
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ADEsvs. ADRs

ÁòAdverse Drug Events:
ÁòAny injury occurring during the patientõs drug therapyand resulting 
either from appropriate care, or from unsuitable or suboptimal careó

ÁADEs include Adverse Drug Reactions (ADR) during normal 
(proper) use of the medicine and any harm secondary to a 
Medication Error , both errors of omission or commission.ó*

ÁòIf an Adverse Drug Event is caused by an error it is, by definition, 
preventable . Non preventable adverse drug events (injury, but no 
error) are called adverse drug reactions (ADRs) ó**

*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_gl.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 .
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ADE = Non Preventable (i.e. ADRs) + Preventable

14
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.



15

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.



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

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


ÁCareer development of experienced researchers through:

ÁEngagement in novel research activities and training

ÁDevelopment of soft skills

ÁNetworking

ÁIndustrial exploitation

ÁAppropriate dissemination
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ÁHost Institution : LIMICS, INSERM , UMR_S 1142, Paris, France

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

ÁWhy :

ÁSignal generation is characterized by incomplete knowledge and uncertainty
in the results obtained from all types of signal detection methods

ÁWhich detectors :

ÁAnalysis of spontaneous reports (SRS -based)

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

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

ÁPosition statement :

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

Ƃ An integrative perspective may add value!
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ÁAn software implementation of an analysis method (typically 
statistical method) for identifying causal relationships 
between drugs and clinical conditions / health outcomes

ÁDesigned to operate on a specific type of data (i.e. contingency 
tables of drug -condition pairs or more complex data model)

ÁOffers a set of parameters / analysis options , e.g. thresholds 
for decision making, ranking criteria, etc.

ÁProvides as output a ranked list of drug -condition pairs along 
with features denoting their statistical significance
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1Gamma Poisson Shrinker, used by FDA to screen reports gathered in FAERS. Details: W. DuMouchel, ñBayesian data mining in large 

frequency tables, with an application to the FDA spontaneous reporting systemò, The American Statistician, vol.53, pp. 190ï196, 1999.
2 http://cran.r-project.org/web/packages/PhViD/

http://cran.r-project.org/web/packages/PhViD/
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ÁDisproportionality Analysis (DP ) - OMOP Research Team

ÁUnivariate Self-Controlled Case Series (USCCS) - OMOP Research Team

ÁObservational Screening (OS ) - ProSanos Corporation

ÁMulti -Set Case Control Estimation (MSCCE ) - OMOP Research Team

ÁBayesian Logistic Regression ( BLR) - OMOP Research Team

ÁCase Control Surveillance (CCS ) - Lilly

ÁIC Temporal Pattern Discovery (ICTPD ) - Uppsala Monitoring Centre

ÁCase-Crossover (CCO) - University of Utah

ÁHSIU Population -Based Method - Indiana University

ÁMaximized Sequential Probability Ratio Test (MSPRT) - Harvard Pilgrim

ÁConditional Sequential Sampling Procedure (CSSP) - Harvard Pilgrim

ÁHigh -Dimensional Propensity Score (HDPS) - OMOP Research Team

ÁIncident User Design (IUD -HOI) - M. Alan Brookhart 23




