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APPROACHING UNCERTAINTY



Agenda

• Introducing the Concept of Uncertainty

• Uncertainty in Health Technology Assessment
Ø Two types of getting out of balance
Ø Well-known concept in the EU HTA Regulation

• The Quest for Certainty – Relevance of Evidence Based Medicine Triade

• Implications for EU HTA & AMNOG
Ø Case Study 1: Approaching new Health Technologies requires ‘innovative’ statistical approaches
Ø Case Study 2: Change of ACT within a running HTA process/ Address EU PICOs if no / limited clinical data 

are available



Introducing the Concept

Do you avoid or embrace uncertainty?

Embrace Rather 
Embrace

Rather 
Avoid Avoid



Some Quotes



Hedging Uncertainty

How much uncertainty are you willing to accept when 
deciding on a middle level investment (e.g., e-Car)?

0% 20% 40% 60% 80% 100%

What did you do to manage 
uncertainty prior to your decision?
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Uncertainty in Health Technology Assessment
There are a lways TWO types  of  error*

Type 1 
Error

Type 2 
Error

Assigning and 
Additional 

Benefit if there 
is none 

Medicines with an 
Additional Benefit 

not considered 
beneficial / don’t 
reach patients

2 Types of HTA Error

*  This is the topic of the EAA Spring Convention @ Erasmus University, Rotterdam April 18/19 see www.euaac.org

Balancing 
Type I & II error is the key 

challenge for HTA



A Glance into the EU HTA Regulation*
Uncertainty:  a well  known issue…

§8: … to strengthen HTA methodologies applicable to personalised medicine, …

§14: … include consideration of the degree of certainty of the relative effects, …

§25: Methodologies … should be adapted to include specificities of new health 
technologies for which some data may not be readily available…

§28: … including ….. an analysis of scientific uncertainty and strengths and 
limitations of the evidence (for example, internal and external validity)…

*https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32021R2282
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The Quest for Certainty
Leveraging the EbM Triade

*Haynes et al. Evidence Based Med 2002; 7: 36-8

Three Pillars of Evidence:

• Research Evidence
• Clinical Perspective
• Patient Perspective



Different Interpretations of Available Evidence
Er ivedge  in  Basa l  Ce l l  Carc inoma

• High unmet need: no treatment available

• No clinical trials available in that condition

• Intervention: Hedgehog Inhibitor Vismodegib 
(Erivedge)

• Data Base: single arm trial (Erivance)*

• ~100 patients (2/3 laBCC; 1/3 smBCC)

• Endpoint: 

• Overall Response Rate 42.9% (laBCC);  30,3% 
(smBCC)

• Median PFS (9.5 months – both groups)

N Engl J Med 2012; 366:2171-2179



Different Interpretation of  the same data
V i s m o d e g i b  i n  A d v a n c e d  B a s a l  C e l l  C a r c i n o m a

‚the results …. suggest that 
vismodegib may provide some 

benefit, but the methods used are 
not good enough for decision-
making.  …Vismodegib is not 
recommended … treating …

basal cell carcinoma‘

www.nice.org
(Prelim Guidance 2017)

EMA 2013
297688

‚in view of the favourable 
benefit-risk profile and the 
unmet medical need, the 
immediate availability of 

vismodegib outweighs the 
risk inherent in the fact that 

additional data are still 
required‘

‚…greatest 
advance yet 
seen in that 

disease’

N Engl J Med 2012; 
366:2225-22226

http://www.nice.org/


Decision 
Perspective

Data vs Experience EBM Triade Approach to Evidence

Bedside/ 
Clinical

Clin Experience and Patient 
Preference highly relevant

Clin +
Equally reflecting the 

three pillars of the EbM
Data +

Pt +

Regulatory
Data Driven 

(Clin Experts e.g., SAG 
might be consulted)

Clin + Focus on external evidence (data); 
Embracing concept of 

‘Totality of Available Evidence’
Data ++

Pt (+)

HTA
Data Driven 

(Clin Experts might be 
consulted)

Clin (+) Focus on external evidence (data); 
limited use of Non-RCT Evidence & 

‘Best Available Evidence’
Data ++

Pt (+)

Weighting the EbM pillars
D i f f e r e n t  W e i g h t s a c r o s s  R e g u l a t o r y ,  H T A ,  a n d  C l i n i c a l  D e c i s i o n  M a k i n g
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Case Study 1:  Uncertainty in EU HTA
EAA Insights:  Sources of Uncertainty



Case Study 1 
cont ’d :

How to 
Appraoch 

Uncertainty



EAA Insights:
How to approach uncertainty



Case Study 2:  
Change  o f  ACT:  The  I s sue



Case Study 2:  
Change  o f  ACT:  Examples



Change of  ACT:  
Impl i cat ions  for  Manufacturer  &  H TA Body  

• Include new comparator in Clinical Trial 
Amendment – if possible & clinically justified

• Provide all available data in the Dossier incl.
Ø previous comparator  if appropriate
Ø any available data for new comparator

• Provide indir. evidence for new comparator e.g.
Ø Sensitivity Analysis Scenarios (e.g., by imputation)
Ø Indirect Treatment Comparison
Ø Leverage secondary data sources (registries/ RWD etc.)

Suggested Manufacturer 

Mitigation

• Adjust required level of certainty to new 
situation

• Lower threshold for acceptance of indirect 
evidence

• Consider alternative sources of evidence

Suggested Implications for 

HTA Body

With multiple EU HTA PICOs we’ll need 
to manage situations without H2H 

evidence in the future



Back Up



Suggested Further Reading: 


