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Part 1: 
Adaptive Pathways 



Dr. Benjamin Hofner 
Section Biostatistics 

Prospectively 
planned, iterative 

development 
process 

Complement 
RCTs with 
real world 
evidence 

Early 
involvement 

of all 
stakeholders 

Adaptive Pathways 
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 Improves timely access for patients to new medicines 
 Allows for early and progressive patient access to a medicine 

 

 Applies primarily to areas with “high medical need” 
 

 Adaptive Pathways are based on the following principles: 
 Iterative development 

 Approval in stages from restricted to wider population 
 Conditional approval based on early data / surrogate endpoints 

 Gathering evidence through real-life use 
 Early involvement of patients and HTAs 

 

 Patients / patient representatives (especially in rare diseases) want 
fast access to save and efficacious drugs 

EMA – Adaptive Pathways 
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 Not intended to change the standards of evaluation of MAA dossiers 

 

Scientific 
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Compassionate 
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Conditional 
Approval 

Patient Registries / 
Pharmacovigilance 

Tools 
 

RWE 

Adaptive Pathways are based on existing tools 
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Critique on fast approval schemes 
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Source:  
https://www.deutsche-apotheker-zeitung.de/news/artikel/2016/09/05/ema-darf-
zulassungs-konsens-nicht-aufkuendigen 

Source:  
https://www.deutsche-apotheker-zeitung.de/news/artikel/2017/01/24/fda-wehrt-
sich-gegen-aufweichung-von-standards 
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 From March 2014 to August 2016 
 

 62 applications  
 18 proposals selected for f2f meetings 

 6 applicants received parallel advice (EMA / HTA) 
 1 applicant received EMA advice 

EMA Pilot: Adaptive Pathways 
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Source: Final report on the adaptive pathways pilot  
EMA/276376/2016 
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 Involvement of patients and healthcare professionals  
 Further input by patients and healthcare professionals needed. 
 What is unmet  need? 

 medical need? 
 public health need?  
 healthcare cost savings? 

 Post-authorisation data gathering plans  
 Sound methods needed for real-world data  

 Involvement of payers  
 Payers (i.e., bodies responsible for pricing on the basis of HTA 

assessment) were not part of the pilot 
 
 

Issues identified for further reflection 
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Source: Final report on the adaptive pathways pilot  
EMA/276376/2016 
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 No (real) results from pilot 
 A lot of critique from stakeholders (HTAs, public, …) 
 
 However, we can have a look at the applied tools which are 

interesting in their own right: 
 Conditional Approval 
 Real World Data 

 

Conclusion on Adaptive Pathways 
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Part 2: 
Conditional Approval 
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Source: EMA Website on CMA, 10 year report;  
http://www.ema.europa.eu/ema/index.jsp?curl=pages/regulation/general/general_content_000925.jsp 

http://www.ema.europa.eu/ema/index.jsp?curl=pages/regulation/general/general_content_000925.jsp
http://www.ema.europa.eu/ema/index.jsp?curl=pages/regulation/general/general_content_000925.jsp
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Source: EMA Website on CMA, 10 year report;  
http://www.ema.europa.eu/ema/index.jsp?curl=pages/regulation/general/general_content_000925.jsp 

http://www.ema.europa.eu/ema/index.jsp?curl=pages/regulation/general/general_content_000925.jsp
http://www.ema.europa.eu/ema/index.jsp?curl=pages/regulation/general/general_content_000925.jsp
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Why is conditional approval a double-edged sword? 
 Benefit: 

 Fast(er) market access 
 Beneficial for applicant/MAH? 
 Beneficial for patients? 
 Beneficial for payers?  
 Beneficial for doctors? 

 Risks: 
 Typically based on Phase II data and/or uncontrolled studies  

or otherwise immature data 
 Preliminary data (w.r.t. follow up) 
 (Potentially) only surrogate endpoint(s) 
 Difficulty to obtain relevant data after (conditional) approval 

 Randomised studies still possible? (pragmatic trials?) 
 Proper results from observational studies or registers, especially w.r.t. 

efficacy? 
 

Conditional Approval 
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 Interim Analyses (for MAA) 
 Sufficient evidence (see above)? 
 Study integrity? 
 

 Single-arm trials / historical controls 
 Choice of controls? (matching?) 
 Same inclusion criteria? 
 Same treatment / measurement standards? 
 … 

 
Consequences: 
 Biased estimate of treatment effect (B/R? SmPC?) 
 Inconclusive results (positive B/R?) 

 
 

Statistical Issues of Conditional Approval 
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Part 3: 
Real World Data 
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Source: Hans-Georg Eichler (2016), Adaptive Pathways: concept and critical issues [Presentation] 
http://www.ema.europa.eu/docs/en_GB/document_library/Presentation/2016/12/WC500218594.pdf 

http://www.ema.europa.eu/docs/en_GB/document_library/Presentation/2016/12/WC500218594.pdf
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Why do we (still) (have to) rely on RCTs? 
 

Randomized Controlled Trials  
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Randomization In order to avoid bias 

Control Discriminate treatment effect 
from other (confounding) factors 

(Blinding) In order to avoid bias 

Trial 
Similar, well defined treatment: 

Effects are attributable to 
treatment 
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 Self-evident causality / extreme effects 
 E.g. Avexis: treatment of spinal muscular atrophy (Type 1)  

[PEI Scientific Advice] 
 

 More pragmatic reason: 
 (Ultra) rare diseases  Feasibility? Ethical issues? 

 

Possible Exceptions to RCTs  
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 Recent reflections from FDA  
(08.12.2016) 

Real World Evidence 

20 



Dr. Benjamin Hofner 
Section Biostatistics 

1. No clear definition. 
2. No clear „application“.   (I will focus on efficacy in the context of market authorization) 

3. Often refers to information on health care that is derived from 
multiple sources outside typical clinical research settings, including  
 electronic health records (EHRs),  
 claims and billing data,  
 product and disease registries, and  
 data gathered through personal devices and health applications. 
 „Big Data“ 

4. Not opposed to randomized trials! 
5. Goals are for example 

 Choice of treatment 
 Personalised / precision medicine 
 Evidence of effectiveness in real live setting 

 
 

So, what is it? 
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Difficult in GER due to data protection laws 
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Uncertain quality and provenance of data might hamper usefulness. 
Hence, carefully set up study designs and analyses are needed: 

 
 
 
 

 
                  Former Commissioner of the FDA 

 
“The informed guess of an expert is better than nothing—but empirical 
proof that a given treatment has a favourable balance of benefit to risk 
is much better still.” 

 

Pragmatic Clinical Trials for Real World Evidence 
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 Less separation from standard patients regarding 
 inclusion criteria,  
 treatment modalities,  
 data collection, 
 … 

 Randomized or cluster randomized (i.e., randomly assign bigger entities such as 

centers to treatment arms) pragmatic trials possible and useful 
 Given careful decision on study design (QBD), results might be 

better to generalize 
 

 Further methodological problems remain (to a certain extend):  
 Bias, confounding, missing values, … 

Pragmatic Clinical Trials 
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There is still a lot to do… 
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Part 4: 
Critique and Words of Caution 

- Case Reports - 
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 To better understand the nature of the evidence obtained from many  
Phase II trials and the contributions of Phase III trials of drugs, vaccines and 
medical devices, FDA studied 22 recent cases in which promising Phase II 
clinical trial results were not confirmed in Phase III clinical testing.  

 [NB: Only case studies, no random selection or otherwise representative 
cases] 
 

 Phase III studies did not confirm Phase II findings of  
 efficacy in 14 cases,  
 safety in 1 case, and  
 both safety and efficacy in 7 cases.  

 

 These unexpected results could occur even when the Phase II study was 
relatively large and even when the Phase II trials assessed clinical 
outcomes or when the product was already approved for another condition 
(n = 7). 

FDA Case Study 
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Source: 22 Case Studies Where Phase 2 and Phase 3 Trials Had Divergent Results 
https://www.fda.gov/downloads/AboutFDA/ReportsManualsForms/Reports/UCM535780.pdf 

https://www.fda.gov/downloads/AboutFDA/ReportsManualsForms/Reports/UCM535780.pdf
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 FDA paper was “not intended to assess why each of these 
unexpected results occurred or why further product development 
was not pursued. Rather, these cases, chosen from a large pool of 
similar examples, illustrate the ways in which controlled trials of 
appropriate size and duration contribute to the scientific 
understanding of medical products.” 
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Source: 22 Case Studies Where Phase 2 and Phase 3 Trials Had Divergent Results 
https://www.fda.gov/downloads/AboutFDA/ReportsManualsForms/Reports/UCM535780.pdf 

https://www.fda.gov/downloads/AboutFDA/ReportsManualsForms/Reports/UCM535780.pdf
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 Experimental HSV-2 Vaccine (Chiron, now Novartis) 
 Two Phase II studies randomized over a hundred persons with no 

antibodies to HSV-2 and showed that the vaccine induced an antibody 
response (similar to natural infection). 

 Two Phase III RCTs followed, involving almost 2,400 persons showed 
that despite producing an antibody response as before, vaccine 
recipients acquired HSV-2 infection at a rate similar to placebo (4.6% of 
placebo group versus 4.2% of vaccine group).  

 Despite positive biomarker results in Phase II, in the Phase III trials the 
vaccine did not prevent genital herpes.  
 
 
 

 
  

 
 
 

Vaccines 
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Source: 22 Case Studies Where Phase 2 and Phase 3 Trials Had Divergent Results 
https://www.fda.gov/downloads/AboutFDA/ReportsManualsForms/Reports/UCM535780.pdf 

https://www.fda.gov/downloads/AboutFDA/ReportsManualsForms/Reports/UCM535780.pdf
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 Figitumumab (Pfizer)  
 Despite positive clinical results in Phase II for this targeted therapy, 

adding figitumumab to established chemotherapy regimens in Phase III 
failed to improve survival, and in combination with one regimen 
increased serious adverse events and deaths.   

 After the Phase III trials were terminated early for lack of efficacy and 
safety concerns, Pfizer retracted the article describing the Phase II data. 
The company discovered that tumor shrinkage had not been confirmed 
in all responding patients, deviating from Pfizer’s standard operating 
procedures. The corrected data showed a lower response rate. 
 

 

Monoclonal Antibodies 
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Source: 22 Case Studies Where Phase 2 and Phase 3 Trials Had Divergent Results 
https://www.fda.gov/downloads/AboutFDA/ReportsManualsForms/Reports/UCM535780.pdf 

https://www.fda.gov/downloads/AboutFDA/ReportsManualsForms/Reports/UCM535780.pdf
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 MAGE-A3 vaccine (GlaxoSmithKline) 
 Despite a promising proof of concept trial of this targeted immune 

therapy against NSCLC, in the Phase III trial the MAGE-A3 vaccine 
conferred no clinical benefit when compared to a placebo.  

 Phase II: Following surgery to remove as much of the tumor as 
possible, 182 patients were randomized to receive either the MAGE-A3 
vaccine or placebo 13 times over 27 months. The results showed a non-
statistically significant improvement in disease-free survival and overall 
survival among patients receiving this cancer vaccine. 

 Phase III: 2,272 patients were randomized (against placebo) and 
showed a statistically non-significant increase in disease-free survival 
(60.5 months vs. 57.9 months). 

Tumor Vaccines 
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Source: 22 Case Studies Where Phase 2 and Phase 3 Trials Had Divergent Results 
https://www.fda.gov/downloads/AboutFDA/ReportsManualsForms/Reports/UCM535780.pdf 

https://www.fda.gov/downloads/AboutFDA/ReportsManualsForms/Reports/UCM535780.pdf
https://www.fda.gov/downloads/AboutFDA/ReportsManualsForms/Reports/UCM535780.pdf
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 Recombinant Factor VIIa (NovoSeven; Novo Nordisk) 
 FDA approved for treatment of hemophilia.   
 Indication: Reduction of intracerebral bleeding and hematoma size in 

patients with stroke   
 In a placebo-controlled, double-blinded trial with 399 patients, treatment 

with rFVIIa within four hours after the onset of a hemorrhagic stroke 
reduced the amount of bleeding in the brain, reduced mortality, and 
improved patients’ functional outcomes at 90 days. 

 Phase III: 850 patients randomized to three arms showed smaller 
bleedings, yet no clinical benefit but significant increase in 
thromboembolic events  

 Despite positive clinical results in Phase II, in the Phase III trials patients 
with intracerebral bleeding who received recombinant factor VIIa 
experienced no clinical benefits and an increased incidence of SAEs 
compared to patients who received placebo.  
 

 

Coagulation products 
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Source: 22 Case Studies Where Phase 2 and Phase 3 Trials Had Divergent Results 
https://www.fda.gov/downloads/AboutFDA/ReportsManualsForms/Reports/UCM535780.pdf 

https://www.fda.gov/downloads/AboutFDA/ReportsManualsForms/Reports/UCM535780.pdf
https://www.fda.gov/downloads/AboutFDA/ReportsManualsForms/Reports/UCM535780.pdf
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 Indication: Duchenne muscular dystrophy 
 
 

Translarna 
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Conditional approval 

At the CHMP meeting in 
November 2016 within the 
annual renewal procedure for 
Translarna, having assessed the 
submitted results of the 
outstanding specific obligation, 
the CHMP concluded that 
although the imposed study had 
been conducted it had not led to 
comprehensive clinical data 
confirming the positive benefit– 
risk balance in the concerned 
indication and therefore 
recommended imposition of a 
new specific obligation in order 
to generate further clinical data. 
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 Early involvement of all stakeholders (patients, applicant, regulators, 
HTAs, payers) might help for better drug development and faster 
licensing. 

 Uncertainties remain when granting Conditional Approval. 
 
 The possibility and methods to revert / alter decisions (on all levels) are 

of particular importance. 
 

 RWE/RWD might help to mitigate risks and to make well informed 
decisions, but requires more work from all sides (definition, methods, 
interpretation of results). 

 Of note, RWE is no magic bullet. 
 Proper RCT should remain the (gold) standard whenever possible. 

 
 
 
 

Discussion 
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