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Some issues

• Efficacy (regulatory, licensing) <-> effectiveness
• Cost-effectiveness Analysis and Budget Impact Analysis
• Real World Evidence
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Efficacy - effectiveness

Efficacy - and regulation of marketing approval
Effectiveness – and decisions on uptake, paying / 
reimbursement
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A dictionary of epidemiology. — 6th ed. (2014) 
International Epidemiological Association

Efficacy
• the extent to which a specific intervention, procedure, 

regimen, or service produces a beneficial result under ideal 
conditions

• the benefit or utility to the individual or the population of 
the service, treatment regimen, or intervention

Effectiveness
• The extent to which a specific intervention, procedure, 

regimen, or service, when deployed in the usual 
circumstances of living and practice, does what it is 
intended to do for a specified population

• A measure of the extent to which an intervention or policy 
fulfills its objectives in practice
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HTA along the Health Technology Life-cycle
- Evidence generation along the time-line

Early scientific
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Time line of innovation

Continuous Evidence Generation

Finn Børlum Kristensen | Science & Policy | 
www.scienceandpolicy.dk

High Level Pharmaceutical Forum
2005-08

Final report
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Efficacy and effectiveness (HLPF 2008)
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Efficacy and effectiveness (HLPF 2008)

Finn Børlum Kristensen | Science & Policy | 
www.scienceandpolicy.dk 9

From efficacy to effectiveness (1)

• Are clinical trial data available at the time of the 
assessment also applicable to the general patient 
population (also referred to as external validity)?

”Translation” (EU HLPF, 2008)
- assessments should be capable of addressing 
transparently uncertainty in the evidence base, and 
the methodological challenge of translating evidence 
on relative efficacy and other appropriate available 
data into conclusions on relative effectiveness
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From efficacy to effectiveness (2)

”Extrapolation” (Kleijnen S (EUnetHTA Joint Action 
1), 2012) 
• a qualitative extrapolation (estimate of the 

effectiveness of a treatment based on the efficacy 
data that are available)

• a quantitative extrapolation (e.g. using statistical 
modeling)
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The HTA Core Model for Relative 
Effectiveness Assessment (REA)
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Example of HTA at central level  

Source: EUnetHTA
www.eunethta.eu
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Study Scope

Source: EUnetHTA
www.eunethta.eu
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PICO
A well-formulated 
clinical/epidemiological question 
comprises four elements:

• The population – what kind of 
patients/individuals are involved?

• The intervention – pharmaceutical, 
surgical method, etc.?

• The comparator intervention(s)?
• The outcome(s)/result(s) – which 

clinical or other endpoints?
15
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Study Scope

Source: EUnetHTA
www.eunethta.eu

P
C

O

I

PICO



22/03/2018

Finn Børlum Kristensen | Science & Policy | 
www.scienceandpolicy.dk 9

Finn Børlum Kristensen | Science & Policy | 
www.scienceandpolicy.dk 17

Methods (1)

Source: 
EUnetHTA
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Methods (2)

Source: 
EUnetHTA
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Results

Source: 
EUnetHTA
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Results

Source: 
EUnetHTA
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Efficacy/effectiveness

Source: 
EUnetHTA
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Outcomes of relevance for the healthcare payers,
including mortality and quality of life

Source: 
EUnetHTA
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Source: 
EUnetHTA

Outcomes of relevance for the healthcare payers,
including mortality and quality of life
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Source: 
EUnetHTA

Outcomes of relevance for the healthcare payers,
including mortality and quality of life
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Source: 
EUnetHTA

Outcomes of relevance for the healthcare payers,
including mortality and quality of life
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Source: 
EUnetHTA

Discussion / conclusion
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Incremental cost-effectiveness ratio 

• An incremental cost-effectiveness ratio (ICER) is 
calculated to express the cost of one extra unit of 
effect produced with the new technology, e.g. the 
price of achieving one extra year of life. The formula 
for ICER is  
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Paths of Decision Making based on HTA in Europe

HTAHTA

Clinical 
benefit
Clinical 
benefit

Cost
effectiveness

Cost
effectiveness

Reimbursement / 
procurement decision –
may be augmented by
economic evaluation

Reimbursement / 
procurement decision –
may be augmented by
economic evaluation

Reimbursement / 
procurement decision

based on cost
effectiveness

Reimbursement / 
procurement decision

based on cost
effectiveness

e.g. 
Germany, 
France

e.g. 
Germany, 
France

e.g. UK
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• Budget impact analysis (BIA) is an essential part of a 
comprehensive economic assessment of a health-care 
technology and is increasingly required, sometimes along 
with cost-effectiveness analysis (CEA), before formulary 
approval or reimbursement

• The purpose of a BIA is to estimate the financial 
consequences of adoption and diffusion of a new health-
care intervention within a specific health-care setting or 
system context given inevitable resource constraints

• In particular, a BIA predicts how a change in the mix of drugs 
and other therapies used to treat a particular health 
condition will impact the trajectory of spending on that 
condition

ISPOR Task Force on Good Research Practices
- Budget Impact Analysis 

Budget impact analysis
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Budget impact analysis

ISPOR Task Force on Good Research Practices
- Budget Impact Analysis 
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Rapid REAs and Submission template in JA2 and JA3
Activity/
Activity steps

Status

HTA Core Model 
for Rapid REA

Rapid REA assessments  6 - Strand A (pharmaceuticals) 
; 6 – Strand B (other technologies)
12 pilot rapid assessments finalised and published by
December 2015
3 rapid assessments (other technologies)
finalised and published by October 2017

National reports 
using pilot 
rapid REAs

Survey results and continuous monitoring published on 
http://www.eunethta.eu/national-uptake
By March 2016 50+ cases of national use of pilot rapid 
REAs by EUnetHTA member organisations
Latest update: 21 March, 2016

Submission file 
template and 
guidance

The Submission file template was piloted in Strand A (4 
pilots) and Strand B (2 pilots) and is now used in Rapid 
REAs 

Procedure 
Manual, 
templates

Rapid REA Guidance, Procedure Manuals and 
standardised templates publicly available Source: EUnetHTA

www.eunethta.eu
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Rapid REA and Submission template in JA2 
Source: EUnetHTA
www.eunethta.eu
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Rapid REA and Submission template in JA2 
Source: EUnetHTA
www.eunethta.eu

Finn Børlum Kristensen | Science & Policy | 
www.scienceandpolicy.dk

Scientific evidence from
a number of sources

• Regardless of the diverse, eclectic 
nature of HTA, a common aim is 
pursued, namely to seek the 
highest possible level of evidence
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Real World Evidence

35
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What is Real World Evidence (RWE)?
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What is RWE?
Health care stakeholders’ perceptions of what qualifies as “real-world 
data.”

• The objective was to systematically review publicly available 
definitions for RWD to clarify the similarities and differences 
between them

• Using a literature review and stakeholder interviews, the authors 
found that a spectrum of data exists in how RWD is defined in the 
field. On one end, the highly controlled randomized controlled trial 
(RCT) is the least representative of RWD. On the other end, the 
non-experimental setting of electronic health records (EHRs), 
where no intervention is implemented by the investigator and no 
additional data are collected (other than data from routine clinical 
practice), is considered the most representative of RWD.

Source: GetReal Project
www.imi-getreal.eu
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What is RWE?

Source: Makady et al., What is Real-
World Data? 
Value in Health 858-65 2017.
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Efficacy and effectiveness (HLPF 2008)
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Real World Evidence (RWE)
• Real World Evidence (RWE) is the evidence derived from the analysis 

and/or synthesis of real-world data (RWD)
• Real World Data (RWD) can either be primary research data collected 

in a manner which reflects how interventions would be used in routine 
clinical practice or secondary research data derived from routinely 
collected data

• RWD can be obtained from many sources including patient registries, 
electronic medical records, and claims databases

• Real World Studies (RWS) investigate health interventions whose 
design does not follow the design of a highly-controlled RCT and aim to 
reflect health intervention effectiveness in routine clinical practice

• For the purposes of GetReal, real-world studies include, but are not 
limited to, the following: pragmatic clinical trials, non-
interventional/ observational studies, drug utilisation studies, post-
authorisation efficacy/safety studies. RWS, by definition, generate 
RWD, which can subsequently be analysed and/or synthesised to 
produce RWE.

Source: GetReal Project
www.imi-getreal.eu
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Study designs for evidence generation included as 
relevant sources of evidence for the clinical  
assessment within HTA of pharmaceuticals

Kristensen FB. Mapping of methodologies in 
EU and Norway, 2017
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Study designs for evidence generation included as 
relevant sources of evidence for the clinical  
assessment within HTA of pharmaceuticals
• All 38 institutions use randomised controlled trials 

(RCT) as sources of evidence in pharmaceuticals 
where available

• When expert opinion (which tends to be ranked 
low in strength of evidence hierarchies based on 
study design) was indicated among the sources (17 
responses) this was never as a stand-alone source, 
in fact in all cases it was indicated together with 
RCT, non-randomised prospective studies and other 
kinds of observational studies.
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Policies for use of RWD in HTA

Policies for use of RWD in HTA
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Source: GetReal Project
www.imi-getreal.eu

Education resource on RWE

HTA & patient registries – advice coming 
out of the EU supported Parent Project

• Need to investigate and enhance the linkage between registries and 
planned HTA work.

• Proposal: Establish a process of notification of registries with regard to 
emerging/new technologies. Such a process could be a means of 
closing the HTA/registry loop (e.g. by ensuring that the necessary codes 
are in use by the registries).

• Medical Quality registries could add to regular HTA methods:  
• Real life safety and clinical effectiveness
• Rare events 
• Long term data
• to help in describing the population of interest
• to help in collecting data for later assessments
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Registries and clinical 
quality databases in 
the Nordic countries

47

The Civil Registration System

Period: April 2, 1968 – ongoing with daily updates

Population: All Danish residents

Variables: Civil personal registration (CPR) number
Place and date of birth
Name and gender
Emigration/immigration/death
CPR number of parents
Marital status
Address
Profession

Citizenship
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Strengths of Nordic data sources

• Public health care system

• Record linkage at the individual level

• Real time data  - save time and money

• Data collection independent of research question

• Large populations and long-term follow-up

• Relatively liberal data law enabling data access

• Relatively inexpensive to get data
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Data processing

The distributed data network approach:

• Requires standardization of ‘local’ so-called input 
files (for instance patient, drug, laboratory and 
event file)

• Once input files are created, software tools
queries patient-level data locally

• Subsequently, data are aggregated and uploaded
to a common platform for further analyses 
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Large-scale observational studies

• Large observational studies improve the statistical
precision and allow studies of rare diseases

• However, large studies can provide misleading
results if attention is not paid to validity issues, 
e.g., measurement errors or residual confounding

• To assess the validity of a study, it is important to 
understand the context in which the data are
generated
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Nordic data sources
– validity issues

• Lack of high quality in data collection

• Errors due to administrative procedures 

• Changes in coding systems or lack of common 

terminology

• No data on certain important variables

• Non-compliance
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Register analyses

Useful advice and suggestions

• Assess whether the quality of the data 
collected from databases or registers is 
sufficiently high for the data to be usable as 
the basis for analyses in HTAs

• Validate and substantiate the results of data 
analyses by, for example, obtaining discharge 
summaries or copies of records

• Explain where the data used come from, and 
what inclusion and exclusion criteria underlie 
the extract
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Big Data
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Thank you!


