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Disclaimer

Views and opinions expressed are those of the speaker and not necessarily Novo Nordisk.
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What will I learn today?
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Modularity  = flexibility + extensibility

Infrastructure > UI

Abstraction: Scripting -> Programming
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But first ..
.. a bit of background
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Regulatory Health Technology Assessment 
(HTA)

Can we use the treatment? Should we use the treatment?

Is it good value?

… for whom?

Is it better than what
we currently have?

Is it safe?

Does it work?
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Arzneimittelmarkt-Neuordnungsgesetz
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.. or just AMNOG

Pharmaceuticals Market 
Reorganisation Act

Benefit assessment of drugs to the 
German market
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How do you 
handle AMNOG?
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BEFORE

CRO

Data request

Biostat
Proj. 
Dept.

TFLs

Dossier
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BEFORE

Nested SAS 
macros

Programming 
from scratch

Adjust analysis

Add new analysis

Waiting for 
reruns
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NOW

CRO

Initial data request
Biostat

HTA 
Dept.

Discussion

Dossier
Biostat
Project 
Dept.

Federated data request

TFL
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Aligned mindset

Incentive to produce reusable tools

Continuous connection to German affiliate
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Dissecting the AMNOG task
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Data Filter Group Analysesxxx
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Dissecting the AMNOG task
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Data

Filter 1

Filter 2

Subgrp1

Subgrp2

Subgrp1

Subgrp2

Desc1

Desc2
Desc1

Desc2
Desc1

Desc2
Desc1

Desc2

Test1
Test1

Test2
Test2

Test1
Test2

Test1
Test2
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This calls for improvement, but..
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Lets improve the tools!
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• Large development investment upfront
• Delayed pay-off
• Outside of typical statistical programming 

expertise

Challenges

• My calendar is already full!
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Data Science 
Automation Group
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Now what?
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Brainstorming your system requirements
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Reduce 
programming 

workload

Interactive 
UI

Reduce 
compute time

”A program with 
just an AMNOG 

button”

Avoid 
uneeded code 

executon

Flexible

Re-usable

Support 
future needs

A pleasant 
user 

experience Support easy 
hand-over

Easy to 
maintain

Expandable
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Organizing system requirements
22

Technology
• Reduce compute time
• Avoid uneeded code 

executon
• ”A program with just 

an AMNOG botton”

Design
• Reduce programming 

workload
• Easy to maintain
• Expandable
• Flexible
• Re-usable
• Support future needs
• Support easy handover
• Interactive UI
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Design
• Reduce programming 

workload
• Easy to maintain
• Expandable
• Flexible
• Re-usable
• Support future needs
• Support easy handover
• Interactive UI

Technology
• Reduce compute time
• Avoid uneeded code 

executon
• ”A program with just 

an AMNOG botton”

How can these things be achieved?
23

Caching of intermediate results

Parallelization

Dependency tracking

More efficient 
code and better 
user experience

A single point of code execution

Code modularization

Module independency

Pipeline approach
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Attack plan
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Infrastructure

Functionality
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User interface

Input/output modules
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Techy details
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data.tables

Modules

Clean interfaces

Speed

Package for stats
Package for orchestration 
Independent validation

Targets Parallelization
Dependency tracking
Caching

R Trusted in Pharma
Modularity

Allows new modules
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Putting it together
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Input data

Analysis 
methods

Raw results
Orchestrate & 
execute

TFLs, visualization 
apps, etc.

Analysis 
specification
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Input data

Analysis 
methods

Raw results
Orchestrate & 
execute

TFLs & visualization 
apps

Analysis 
specification

Metadata

Data 
prep

Generate 
TFLs

EU HTAAMNOG

Other
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Example
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AEs by PT
–
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Data from ”survivalData” package
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We also want age group?
.. And only if pvalues < 5%

.. Or if there is more than 10 events
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What did we learn?
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Abstraction
It’s all the same problem!

Infrastructure first
Bells and whistles later

Modularization
Flexibility and stepwise progress
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