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How do I get a (useful) drug for my patients ?

• Do I need THIS drug or THAT one ?

• Which information should I get ?  

• And then, what can this or that drug bring to this patient ?
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the doctor's 
question Because there 

is a patient to help !

and the patient
has questions…



Questions to you when selecting the best antibiotic
for your patient ?

Which source of information do you select preferentially ?

1. The label (package insert), aka the registration data ?

2. The published randomized controlled studies (primary data)  ?

3. The published independent reviews and meta-analyses ?

4. The international (America, European…) guidelines ?

5. The local guidelines (national, regional) ?

6. Others sources ?

15 Oct 2016 LATAM AI Forum, Cancún, Mexico 4

Please, choose one !  Key in the corresponding number …



An unusual source of information … 
used in Belgium (Flanders) … 
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Flanders is a 
region of 
about 6 
millions 
inhabitants … 
and the data 
base is now 20 
years old

https://intego.be/en/Welcome
Last visited: 10 Oct 2016

Truyers et al. BMC Medical Informatics and Decision Making (2014), 14:48 – PMID: 24906941 

https://intego.be/en/Welcome
https://www.ncbi.nlm.nih.gov/pubmed/24906941


Let us apply that to treatment of acute bacterial skin and 
skin structure infection (ABSSSI)…

1. The emergence of MRSA…
 what is the situation in your country ?

2. Vancomycin is an old and "difficult" drug
– IV only, at least twice daily, and 10 days or more…
– monitoring is essential to avoid toxicity…
– beware of MICs > 2 mg/L

3. What about switching to linezolid !
– drug interactions (MAO inhibition)
– myelosuppression, lactic acidosis…
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risk of local failures !

need of local databases !

what is their true (local) incidence !

at least, two of your questions will not be answered 
by the "classical" clinical trials of the new antibiotic …



Why does Industry do "classic" clinical trials ?

• A short answer:
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because it is the law !

• A more elaborate answer:
– phase I  safety and pharmacokinetics

 pharmacodynamics (if possible)

– phase II   proof of concept 
 finding the useful dose

– phase III  getting indication(s) and approval

• no major toxicity !
• could work …

• works in ideal conditions

• works in target population selected for registration



The regulatory requirements for registration are much 
demanding…

• For most indications, both FDA and EMA usually require two 
independent studies demonstrating efficacy and safety
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 It is preferred that two major (pivotal) studies of efficacy are performed for each clinical 
indication sought… (EMA)

 … Two adequate and well-controlled trials generally are recommended to provide evidence 
of effectiveness … (FDA)

• General Considerations for Clinical Trials  (EMEA - March 1998 -- CPMP/ICH/291/95) 
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2009/09/WC500002877.pdf

• Evaluation of medicinal products indicated for treatment of bacterial infections - Adopted guideline (EMA - 2011 -- CPMP/EWP/558/95 rev 2) 
http://www.ema.europa.eu/ema/pages/includes/document/open_document.jsp?webContentId=WC500003417

• Guidance for Industry: Acute Bacterial Skin and Skin Structure Infections: Developing Drugs for Treatment (FDA - CDER -- October 2013
http://www.fda.gov/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM071185

http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2009/09/WC500002877.pdf
http://www.ema.europa.eu/ema/pages/includes/document/open_document.jsp?webContentId=WC500003417
http://www.fda.gov/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM071185


The regulatory requirements for registration are much 
demanding…
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• General Considerations for Clinical Trials  (EMEA - March 1998 -- CPMP/ICH/291/95) 
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2009/09/WC500002877.pdf

• Evaluation of medicinal products indicated for treatment of bacterial infections - Adopted guideline (EMA - 2011 -- CPMP/EWP/558/95 rev 2) 
http://www.ema.europa.eu/ema/pages/includes/document/open_document.jsp?webContentId=WC500003417

• Guidance for Industry: Acute Bacterial Skin and Skin Structure Infections: Developing Drugs for Treatment (FDA - CDER -- October 2013
http://www.fda.gov/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM071185

• Appropriate comparators should be utilized and adequate numbers 
of subjects included to achieve the study objectives

– Comparisons may be made with placebo, no treatment, active controls
or with different doses of the drug under investigation

– The choice of the comparator depends, among other things, on the 
objective of the trial

 The regimen selected [for comparison] should be considered one of the best 
available treatments based on one or more of previous studies, medical 
opinion, indication specific treatment guidelines… and anticipated prevalence of 
resistance to the comparative agent at the investigative sites … (EMA)

 For ABSSSI, there were no placebo-controlled trials reported in the historical 
literature…  (FDA)

http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2009/09/WC500002877.pdf
http://www.ema.europa.eu/ema/pages/includes/document/open_document.jsp?webContentId=WC500003417
http://www.fda.gov/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM071185


As a result…

Most classic clinical trials of novel antibiotics
– are non-inferiority trials 

– explore a limited number of indications

– cover diseases that can be addressed/
studied in a reasonable time span

– may not include enough patients
with severe co-morbidities

– are limited in the detection of rare 
but severe adverse effects
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the comparator must be active…

you cannot do all
at the same time…

"popular" diseases
with rapid outcome
are favored…

you cannot put the trial 
at risk of treatment-unrelated
failures…

it all depends on "n"
(< 0.1 % will be easily missed)



New approaches ?

• Pharmacoepidemiological databases

• Registry studies

• Pharmacoeconomy-driven choices

• Structured Case reports

• Structured off- (beyond ?) label use
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New approaches ?

• Pharmacoepidemiological databases
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Journal of Internal Medicine, 2014, 275; 548–550 - PMID: 24635741

http://www.ncbi.nlm.nih.gov/pubmed/24635741


New approaches ?

• Pharmacoepidemiological databases
– use of health care databases looking for

• drug exposure
• health outcomes

– combining several databases to reach sufficient 
numbers

– integrating simple RCTs into clinical care
– using novel designs (e.g. self-controlled design)
– developing approaches to detect and correct for 

confounders
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examining the ratio



How to choose a database ?
Functional and Substantive databases…
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Harpe SE. Pharmacotherapy. 2009; 29:138-53 - PMID: 19170584

http://www.ncbi.nlm.nih.gov/pubmed/19170584


Combining databases
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Journal of Internal Medicine, 2014;275:551-561 - PMID: 24635221

http://www.ncbi.nlm.nih.gov/pubmed/24635221


Combining databases
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OMOP: Observational Medical Outcomes Partnership
(http://omop.fnih.org/)
US-FDA and Academia

EU-ADR :(Exploring and Understanding Adverse Drug Reactions by
Integrative Mining of Clinical Records and Biomedical
Knowledge, http://www.euadr-project.org/ )
financed by the EU (FP7 program)

CDM: common data model.

Journal of Internal Medicine, 2014;275:551-561 - PMID: 24635221

http://omop.fnih.org/
http://www.euadr-project.org/
http://www.ncbi.nlm.nih.gov/pubmed/24635221


Combining databases: EU-ADR information distribution
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Journal of Internal Medicine, 2014, 275; 551–561

Java application that can 
be configured using a 
scripting language.



Integrating RCT and clinical care
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Journal of Internal Medicine, 2014; 275: 562–569 - PMID: 24635449

http://www.ncbi.nlm.nih.gov/pubmed/24635449


Integrating RCT and clinical care
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Journal of Internal Medicine, 2014, 275; 562–569



Integrating RCT and clinical care
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Journal of Internal Medicine, 2014, 275; 562–569

PMID: 22315246

http://www.ncbi.nlm.nih.gov/pubmed/22315246


Novel designs: self-control methods
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Journal of Internal Medicine, 2014, 275; 581–589 - PMID: 24635348

http://www.ncbi.nlm.nih.gov/pubmed/24635348


Novel designs: self-control methods
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Rx = NSAID prescription bleeding episodereference point

Journal of Internal Medicine, 2014, 275; 581–589 - PMID: 24635348

http://www.ncbi.nlm.nih.gov/pubmed/24635348


A large number of health care databases
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PMID: 21808989

http://www.ncbi.nlm.nih.gov/pubmed/21808989


Strengths and limitations of health care databases
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Takahashi et al. Eur J Clin Pharmacol (2012) 68:123–129 - PMID: 21808989

http://www.ncbi.nlm.nih.gov/pubmed/21808989


We now have guidelines for selecting good databases
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PMID: 22069180

http://www.ncbi.nlm.nih.gov/pubmed/22069180


We now have guidelines for selecting good databases
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do not read 
it all, but if 
you need 

them, here 
they are !



And read also this…
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PMID: 26537534

http://www.ncbi.nlm.nih.gov/pubmed/26537534


Pros and Cons to the use of databases

Pros
• rich resource for epidemiological research
• population based (potential large samples of patients and matched controls)
• amenable to other studies (cross-sectional, case–control, cohort)

Cons
• costs of access and their analysis 
• validation issues
• generalizability of the data
• need of powerful computers, staff proficient in writing computer 

programs that facilitate analysis, and epidemiologists skilled in their 
use

• viability is dependent on their continued use
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Adapted from Lawrenson et al. Journal of Public Health Medicine 1999; 21:299–304 - PMID: 10528957

http://www.ncbi.nlm.nih.gov/pubmed/10528957


What about ethical problems ?
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PMID: 11980246

http://www.ncbi.nlm.nih.gov/pubmed/11980246


What about ethical problems ?
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PMID: 11980246

http://www.ncbi.nlm.nih.gov/pubmed/11980246


New approaches ?

• Pharmacoepidemiological databases

• Registry studies

• Pharmacoeconomy-driven choices

• Structured Case reports and Observational Studies

• Structured off- (beyond ?) label use
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Gemmen EK, et al.: The Role of Patient Registries in Evidence Development: Similarities and 
Differences Between Europe and North America - International Society for Phamacoeconomics and 
Outcome Research -Workshop Paris 2009
https://www.ispor.org/sigs/presentations/Paris_25Oct2009Patient_Registry_EvidenceWorkshopinalslides.pdf

Prospective observational study of subjects, 
with certain shared characteristics, that 
collects ongoing and supporting data over 
time on well-defined outcomes of interest for 
analysis and reporting

https://www.ispor.org/sigs/presentations/Paris_25Oct2009Patient_Registry_EvidenceWorkshopinalslides.pdf


New approaches ?
• What is Registry study ?

– registry studies are observational
(vs clinical trials that are investigational [ interventional]). 

15 Oct 2016 LATAM AI Forum, Cancún, Mexico 32

 Physician treat the condition however they (reasonably) want…
 The sponsors remain passive observers (no intervention)…

• What do Registry studies measure ?
– registry studies effectiveness

(vs clinical studies that measure efficacy). 

 effectiveness: how well a drug performs as intended in the "real world"   
and as used by a responsible professional

(efficacy: how the drug performs in a controlled clinical trial)

adapted from NJ Stark, Clinical Device Group Inc
http://clinicaldevice.typepad.com/cdg_whitepapers/2011/07/registry-studies-why-and-how.html

http://clinicaldevice.typepad.com/cdg_whitepapers/2011/07/registry-studies-why-and-how.html


What are registry good at (vs clinical trials)?
• Obtain valid reimbursement data

– comparative effectiveness data with suitable (local) competitors
(not available from clinical trials)

– impact (positive/negative) of local co-pay policies

• Post-approval effectiveness publications
– convincing clinicians practicing in the local real world 

(patients with multiple confounding complications or healthcare attitudes)

• Finding the real incidence of adverse reactions
– often required by the regulatory authorities
– may reveal unsuspected or not-well appreciated toxicities …

• Rationalizing off-label use
– raising hypotheses development for future studies
– identifying new indications for future regulatory submissions.
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some parts adapted from NJ Stark, Clinical Device Group Inc
http://clinicaldevice.typepad.com/cdg_whitepapers/2011/07/registry-studies-why-and-how.html

http://clinicaldevice.typepad.com/cdg_whitepapers/2011/07/registry-studies-why-and-how.html


Organization of Registry studies

• Post-approval FDA safety data
– Centralized computerized information database for post-marketing 

drug safety surveillance (FDA Adverse Event Reporting System 
[FAERS]) *
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From: Post FDA-approval drug safety data: Why they are vital and how they can be made accessible, actionable, and predictable
Adverse events: redefining drug safety – White paper - http://info.adverahealth.com/whitepaper-post-fda-approval

* similar spontaneous reporting systems maintained by Australia, Canada, Europe, Japan, United Kingdom, and WHO (VigiBase);    

http://info.adverahealth.com/whitepaper-post-fda-approval


FDA Registry studies: Results 

• Post-approval FDA safety data:
– Centralized computerized information database for post-marketing 

drug safety surveillance (FDA Adverse Event Reporting System 
[FAERS])
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FDA Adverse Event Reporting System (FAERS)
http://www.fda.gov/Drugs/GuidanceComplianceRegulatoryInformation/Surveillance/AdverseDrugEffects/

http://www.fda.gov/Drugs/GuidanceComplianceRegulatoryInformation/Surveillance/AdverseDrugEffects/


A large number of registries (efficacy and safety)…

• EMA (for efficacy) 
– etanercept (Enbrel) for the treatment of juvenile idiopathic arthritis
– activated drotrecogin alpha (Xigris) for sepsis patients with multiple organ dysfunction
– Crohn's Therapy (Tool Registry [TREAT]) and infliximab (Remicade)
– Factor VIII products

• FDA (many registries)
– The FDA uses (pre-requested) evidence from observational studies and registries to confirm safety, 

but rarely to confirm efficacy
– When it does, it is more common in medical devices, procedures and in life threatening conditions, 

e.g., heart disease

• Private organizations
– Blue Cross / Blue Shield ~100 million
– Aetna ~20 million
– United Healthcare ~70 million
– WellPoint ~35 million
– America’s Health Insurance Plans ~ 1,300 members (200 million)
– HMO Research Network (HMORN) ~8 million

15 Oct 2016 LATAM AI Forum, Cancún, Mexico 36

From Gemmen et al.: The Role of Patient Registries in Evidence Development: Similarities and Differences Between Europe and North America
Presented at the International Society of Pharmacoeconomic and Outcomes Research, Paris, France, 2009
Available at https://www.ispor.org/sigs/presentations/Paris_25Oct2009Patient_Registry_EvidenceWorkshopinalslides.pdf

https://www.ispor.org/sigs/presentations/Paris_25Oct2009Patient_Registry_EvidenceWorkshopinalslides.pdf


A large number of registries (efficacy and safety)…

• EMA (for efficacy) 
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– When it does, it is more common in medical devices, procedures and in life threatening conditions, 

e.g., heart disease

• Private organizations
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– Aetna ~20 million
– United Healthcare ~70 million
– WellPoint ~35 million
– America’s Health Insurance Plans ~ 1,300 members (200 million)
– HMO Research Network (HMORN) ~8 million
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AstraZeneca and WellPoint collaboration
– linking patient administrative claims data, lab results, 

electronic medical record data to develop a 
longitudinal patient record. 

– getting an insight to population health, unmet 
medical needs, the burden and cost of illness, 
treatment pathways, and the safety and value of 
specific therapeutic options

– existing products are being studied to help payers 
determine safety and value of drugs by combining 
real-world evidence and comparative effectiveness 
research.  

Lamberti & Getz: A Tufts Center for the Study of Drug Development White Paper ( 2015) 
http://csdd.tufts.edu/files/uploads/CSSD_PhRMAWhitePaper_FINAL.pdf

http://csdd.tufts.edu/files/uploads/CSSD_PhRMAWhitePaper_FINAL.pdf


Examples of drug-centered registries
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Mc Neil et al. The Value of Patient-Centred Registries in Phase IV Drug Surveillance. 
Pharm Med 2010;24:281-288 
Available from http://link.springer.com/article/10.1007/BF03256826

http://link.springer.com/article/10.1007/BF03256826


An example of Registry Study in Infectious 
Diseases: the ceftaroline CAPTURE Study
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• Ceftaroline fosamil is anti-MRSA cephalosporin approved for treatment of CABP based on 
non-inferiority to ceftriaxone (FOCUS I and II studies). 
CABP caused by MRSA  and ICU patients were excluded (because of the comparator) !

• CAPTURE *: 272 patients (1st year) and 528 patients (2d year) in registry
– demonstrated similar cure rates to those seen in clinical trials across all range;
– included older adults with more co-morbidities, more critically ill patients (ICU), and 

patients with renal insufficiency, 
– could include patients with MRSA pneumonia (n=39; 20 on monotherapy with 75% 

[n=15] success vs 47% [n=9] for combined therapy).

CAVEAT: while CAPTURE has provided valuable insights into ceftaroline use in special populations,    
including those with MRSA CABP, the data need to be interpreted with caution.

* Ceftaroline Assessment Program and Teflaro Utilization Registry

PMID: 25193094

http://www.ncbi.nlm.nih.gov/pubmed/25193094


Clinical Registries: proven role in quality improvement
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From: Laschinger J: Regulatory PathwaysDevices vs. Drugs Are there roles for registries?
https://www.ctti-clinicaltrials.org/files/session1-2_laschinger_regulatorypathways_regtrial_march30.pdf

Adapted from: Califf et al. JACC 2002;40:1895–901
Bhatt et al. JACC 2015;68:2230-2245

Clinical Data
& Outcomes

Evidence

Guidelines
Performance 

Indicators,
Benchmarking

Measurement
& Feedback

QA/PI Initiatives

New Concepts

Clinical 
Registries

Risk Adjustment

https://www.ctti-clinicaltrials.org/files/session1-2_laschinger_regulatorypathways_regtrial_march30.pdf


Clinical Registries: proven role in quality improvement
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From: Laschinger J: Regulatory PathwaysDevices vs. Drugs Are there roles for registries?
https://www.ctti-clinicaltrials.org/files/session1-2_laschinger_regulatorypathways_regtrial_march30.pdf

Adapted from: Califf et al. JACC 2002;40:1895–901
Bhatt et al. JACC 2015;68:2230-2245

Clinical Data
& Outcomes

Evidence

Guidelines
Performance 

Indicators,
Benchmarking

Measurement
& Feedback

QA/PI Initiatives

Clinical 
Registries

Risk Adjustment

New Drugs/Devices
New Indications
New Populations

https://www.ctti-clinicaltrials.org/files/session1-2_laschinger_regulatorypathways_regtrial_march30.pdf


New approaches ?

• Pharmacoepidemiological databases

• Registry studies

• Pharmacoeconomy-driven choices

• Structured Case reports and Observational Studies

• Structured off- (beyond ?) label use
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2 seconds !



New approaches ?

• Pharmacoepidemiological databases

• Registry studies

• Pharmacoeconomy-driven choices

• Structured Case reports and Observational Studies

• Structured off- (beyond ?) label use
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Rational comparison of treatment alternatives for cost-effectiveness



New approaches ?

• Pharmacoepidemiological databases

• Registry studies

• Pharmacoeconomy-driven choices

• Structured Case reports and Observational 
Studies

• Structured off- (beyond ?) label use
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Low statistical value but often good at raising hypotheses for testing



An example of a short observational study
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Population:
• 40 treatments of > 7 days (all curative)
• 37/40 off-label (endocarditis, deep infected trauma, septicemia, catheter-related infection, tuberculosis)
• supported by microbiology (organism susceptible to linezolid)
• Rational: replacing vancomycin (24/40)

15th Annual meeting of the International Society of Pharmacovigilance; Prague, Czech Republic, 27th-30th October 2015, Poster no. 166
Available from: http://www.facm.ucl.ac.be/posters/2015/15th-ISoP/Papachristoforou-et-al-ISoP-2015-poster-0166.pdf

Untoward effects:
• attributable/likely attributable to linezolid: 9/40 and 22/40, respectively
• anemia (>20% decreased of red blood cell counts): 26%
• thrombocytopenia (>20% platelet decrease): 67% 
• lactic acidosis: 8%
• drugs considered as contraindicated (monoamine oxidase inhibition): 74%

http://www.facm.ucl.ac.be/posters/2015/15th-ISoP/Papachristoforou-et-al-ISoP-2015-poster-0166.pdf


New approaches ?

• Pharmacoepidemiological databases

• Registry studies

• Pharmacoeconomy-driven choices

• Structured Case reports and Observational Studies

• Structured off- (beyond ?) label use
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4 seconds !



A few words about off-label use
 70 percent of off-label drug use lacks scientific backing [1]

 but it may be essential in a series of situations where it is difficult 
to run large "classic" clinical trials (oncology, pediatrics, geriatrics, 
obstetrics…) [2]

 Drug manufacturers are prohibited from promoting a drug’s off-label 
uses, … but it may be discussed if seeking future regulatory approval. 
 Company’s financial interest and lack of FDA approval must

be disclosed [3]

• Off-label use of prescription drugs is associated with adverse drug 
effects (ADEs), but  electronic health records could be designed to 
enable postmarket surveillance of treatment indications and treatment 
outcomes [4]
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1 Radley et al. Arch Intern Med. 2006;166:1021-1026 - PMID: 16682577
2 Wittich et al. Mayo Clin Proc. 2012;87:982–990 - PMID: 22877654
3 Dresser & Frader J Law Med Ethics. 2009;37:476–396 - PMID: 19723258
4 Eguale et al. JAMA Intern Med. 2016;176:55-63 - PMID: 26523731

Warning: this is the US law…  Check the law of your country !

Adapted from: La Couture B:
"Primer: Introduction to the FDA Drug Approval Process and Off Label Use" - American Action Forum 

(https://www.americanactionforum.org/research/primer-introduction-to-the-fda-drug-approval-process-and-off-labal-use/ )

http://www.ncbi.nlm.nih.gov/pubmed/16682577
http://www.ncbi.nlm.nih.gov/pubmed/22877654
http://www.ncbi.nlm.nih.gov/pubmed/19723258
http://www.ncbi.nlm.nih.gov/pubmed/26523731
https://www.americanactionforum.org/research/primer-introduction-to-the-fda-drug-approval-process-and-off-labal-use/


Let us now rephrase the first set of questions …

Please, choose among the followings the source of information you will 
most trust to make a choice for your (specific) patient 

1. Registration studies (including RCT)

2. Pharmacoepidemiological studies ("in my region/country")

3. Registry studies (on efficacy and/or side effects)

4. Pharmacoeconomic studies ("Can I treat for cheaper ?") 

5. Observational Studies and case reports ("This could be my reality…")

6. Information about off- (beyond ?) label use
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Please, make ONE choice (click only one number even if you would like to select more)



A increase in post-approval studies  ! Why ?
• In the 1980s, FDA began to approve drugs with post-approval research 

being a required condition of that approval. 
EMA has followed…

• In the early 2000's, several approved drugs were withdrawn or severely 
limited because of safety related issues

• Patient-centric studies are essential in difficult-to-treat patients (where 
classical RTCs are difficult to run but patients' communities can help)

• Post-approval studies can help in reducing costs of development by 
minimizing the number of pre-approval studies
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For many drugs, this is now mandatory in exchange of accelerated approval….

Post-approval research may help in better mitigating these safety risks…

Cost-containment has become a critical part of drug reimbursement schemes…

Cystic fibrosis, cancer, multi-drug resistant tuberculosis…



Where do we go from here ?
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Nieuwe caerte van het Wonderbaer en de Goudrjcke Landt Guiana by Jodocus Hondius (1598) shows an enormous Lake Parime. 
Manoa, the fabulous city of gold is shown on the northeastern shore.
Original source: http://resolver.kb.nl/resolve?urn=urn:gvn:SURI01:KAARTENZL-104-05-04&size=large (public domain)

http://resolver.kb.nl/resolve?urn=urn:gvn:SURI01:KAARTENZL-104-05-04&size=large


Where do we go from here ?
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Nieuwe caerte van het Wonderbaer en de Goudrjcke Landt Guiana by Jodocus Hondius (1598) shows an enormous Lake Parime. 
Manoa, the fabulous city of gold is shown on the northeastern shore.
Original source: http://resolver.kb.nl/resolve?urn=urn:gvn:SURI01:KAARTENZL-104-05-04&size=large (public domain)

http://resolver.kb.nl/resolve?urn=urn:gvn:SURI01:KAARTENZL-104-05-04&size=large


But any post-marketing research on antibiotics would 
not have been possible without
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Let us 
catch them

Slides: http://www.facm.ucl.ac.be  Lectures
All references are clickable (to PubMed or to the original texts)

http://www.facm.ucl.ac.be/
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