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Background



Overarching aim

Shift the health economic modelling 
pipeline from spreadsheet software 

(e.g. MS Excel) to script based 
programming languages (e.g R).



Comments

1 Capabilities ⚫⚫ ⚫⚫⚫⚫⚫ R is more flexible

2 Engagement & Visualisation ⚫⚫⚫ ⚫⚫⚫⚫ … looks better

3 Computational Speed ⚫ ⚫⚫⚫⚫ … faster

4 Development & 
Iteration speed ⚫⚫ ⚫⚫⚫⚫ … easier to scale

5 Transparency ⚫⚫ ⚫⚫⚫⚫⚫ … more transparent

6 Familiarity  
Barriers to entry ⚫⚫⚫⚫ ⚫ But coding in R is hard

Spreadsheets vs R (python / others)

An entirely personal, and very biased set of estimates!



History



Publications Training Adoption

pre-2020

We are 
here



Publications Training Adoption

2020-2023

We are 
here



Publications Training Adoption

2024-2025

We are 
here



Timeline

2016

Flexsurv published
This package was published in 
the Journal of Statistical 
Software.

2017

Heemod published

Designed for writing Markov 
models for health economic 
evaluations.

2018

R for HTA Consortium founded
The consortium was established 
to accelerate the adoption of R 
for health technology 
assessment.

2019

DARTH group teaches at SMDM

The group begins teaching 
"Survival Analysis and Decision 
Modeling Using R" at the SMDM 
meeting.

2020

Making HE Models Shiny 
Demonstrates how to make 
models more usable with 
web-based UIs.

2021

QALY Shortfall tool available

This tool is a web-based Shiny 
application that provides 
estimates for QALY shortfall.

2022

DCEA App published
Hosted by the University of York, 
and used by non-programmers to 
estimate distributional effects of 
policies.

2023

NICE Pilots RCC Pathways R 
model
The pilot was for Renal Cell 
Carcinoma and later moved into 
a Technology Appraisal.

2024

R consortium launches working 
group
Multiple R submissions
Early engagement by Industry & 
consulting with workstreams 
planned for package validation.

2025

R for HTA book published
Multiple R submissions
The R for HTA book was published 
in 2025 to further accelerate the 
adoption of R for health technology 
assessment.



Making Health 
Economic Models 
Shiny: A tutorial

Smith & Schneider. Making 
health economic models Shiny: 
A tutorial. Wellcome Open Res 
2020, 5:69 
(https://doi.org/10.12688/wellco
meopenres.15807.2)

2021

  

Living HTA: 
Automating Health 

Economic Evaluation 
with R

Smith, Schneider and 
Mohammed. Living HTA: 
Automating Health Economic 
Evaluation with R. Wellcome 
Open Res 2022, 7:194 
(https://doi.org/10.12688/wellco
meopenres.17933.2)

2022

  

R Packages for 
health economic 

evaluation: A tutorial

Smith RA, Mohammed W and 
Schneider PP. R Packages for 
health economic evaluation: A 
tutorial. 2023. 
(https://wellcomeopenresearch
.org/articles/8-419)

2023

    

Automating Health 
Economic Evaluation with 

R (+genAI)

Smith, Lamrock, Dolin, Lewis, 
McQueen. R we almost there? 

Applying the advantages of 
modern software tools to the 
ICER Severe Asthma Model.

In progress

2025

assertHE: an R package 
to improve quality 

assurance of health 
economic models

Smith, Samyshkin, Mohammed et 
al. assertHE: an R package to 
improve quality assurance of 

health economic models. 2024. 
(https://wellcomeopenresearch.org

/articles/9-701)

2024

  

Now on CRAN 

Bibby 
Open Source on 

GitHub

 

Now a popular 
short course

Timeline - our small role.Now an unpopular 
course

https://doi.org/10.12688/wellcomeopenres.15807.2
https://doi.org/10.12688/wellcomeopenres.15807.2
https://doi.org/10.12688/wellcomeopenres.17933.2
https://doi.org/10.12688/wellcomeopenres.17933.2
https://wellcomeopenresearch.org/articles/8-419
https://wellcomeopenresearch.org/articles/8-419
https://wellcomeopenresearch.org/articles/9-701
https://wellcomeopenresearch.org/articles/9-701
https://github.com/dark-peak-analytics/bibby


Tutorial Papers



Early Publications



Our Tutorial Papers (and related courses)



Tutorial Papers: Smith and Schneider (2020)

Making health economic models Shiny: A tutorial

- Addresses the "Black Box" Problem: tackles the main drawback of R 
models (their lack of a user-friendly interface for non-programmers).

- A Practical "How-To" Guide: provides a step-by-step tutorial on using Shiny 
to wrap an R model in an interactive web-based UI.

- Teaches the Core Architecture: the User Interface (UI) and the Server (the 
back-end) that runs the actual R model.

- The "Best of Both Worlds":  the "point-and-click" accessibility of Excel, 
allowing them to change parameters and run scenarios, while leveraging the 
full power and speed of R.



Tutorial Papers: Smith et. al (2022)

Living HTA: Automating Health Economic Evaluation with R

- Proposes “Living HTA”: separating model and data, and sending the R economic 
model to the data via an API rather than shipping sensitive data to the modeller.

- Three-part pipeline: (1) model built on pseudo-data by the consultant, (2) plumber 
API with all sensitive data hosted on the data-owner’s server, (3) automated 
workflow that calls the API and generates an R Markdown report.

- Shiny front-end lets non-technical users choose inputs, call the API, and explore 
results in real time, while the data never leave the owner’s environment.

- Uses modern R tooling (plumber, httr/jsonlite, R Markdown, GitHub Actions) to 
schedule model runs and automatically refresh reports as data or code are updated 
– no more manual Excel refresh-and-email cycles.



Tutorial Papers: Smith et al. (2023)

Packaging cost-effectiveness models in R: A tutorial

- Argues that well-structured R models already look like packages, and shows 
how turning them into R packages improves standardisation, testing, 
documentation, and code sharing.

- Step-by-step tutorial from an empty package skeleton to a working package.

- refactors the Sick–Sicker teaching model into a package with a single 
wrapper function, dummy data, and hooks for remote/sensitive data, making 
review and reuse much easier.

- Envisions an ecosystem where model-specific packages reuse functions 
from earlier models and converge over time on “regulator-preferred” 
packages of validated building blocks.



Software



assertHE: an R package to improve quality assurance of HTA models

Tutorial Papers: Smith et. al. (2024)



Sure, I’ll 
review your 

model

Good 
Luck!









dark-peak-analytics.github.io/assertHE/ 

Publication

packages/assertHE/index.html Smith et al. assertHE: an R package to 
improve quality assurance of HTA models. 

doi.org/10.12688/wellcomeopenres.23180.1

CRAN Package GitHub Repo

https://dark-peak-analytics.github.io/assertHE/
https://cran.r-project.org/web/packages/assertHE/index.html
https://doi.org/10.12688/wellcomeopenres.23180.1


https://github.com/dark-peak-analytics/assertHE 

assertHE R package

Summarise & visualise the structure of a model

● Plot function network color coded by test coverage. 
● Click on the nodes to see function and test source 

code and test coverage.
● Display a LLM generated summary of any function.

Help modellers build and review health economic models in R.

Aim:

Functionality:

Check that the 
objects created in 
models conform to 

standard rules 
(e.g. probabilities 
between 0 and 1). 

https://github.com/dark-peak-analytics/assertHE


Using the assertHE R package

A: visualise network of functions

B: insert checks for 
common errors into the 
code

Flags if there are errors or 
potential problems.

Inspect the network to 
understand how the model 
functions interact, their test 
coverage and get AI function 
summaries.



assertHE model reviewer

Generate LLM 
summary of 

function.



assertHE model reviewer



assertHE model reviewer



Case Study: NICE RCC Pilot 

https://github.com/nice-digital/NICE-model-repo  https://vimeo.com/934769366/4895265e5
3?share=copy 

https://github.com/nice-digital/NICE-model-repo
https://vimeo.com/934769366/4895265e53?share=copy
https://vimeo.com/934769366/4895265e53?share=copy


Training



Short Courses



Short Courses



Ask questions

Ask questions live or in the 
code clinics

Try it out yourself

Exercises & solutions 
provided in R

Watch the code demo

R scripts and links to the 
online book provided

Watch the presentation

Key concepts presented in 
our online videos

Making Health 
Economic Models 

Shiny

Case Study: Shiny



Case study - Our course delegates’ apps



Reading list

https://www.courses.darkpeakanalytics.com/products/digital_downloads/health-economic-evaluation-reading-list 

https://www.courses.darkpeakanalytics.com/products/digital_downloads/health-economic-evaluation-reading-list


Platforms



Health economic models 
play a crucial role in 

decision making

Why is shiny so important?

Prof Sir Chris Whitty

“Authors of modelling papers can do things to make their work substantially 
more useful for policy. The best is to provide an interactive interface, where if 
the policymaker does not agree with the starting assumptions of the model, 
they can change them.” (Whitty, 2015)

There is often a trade-off 
between usability and 

external validity

Improvements in 
technology can help 
mitigate the trade-off



https://darkpeakanalytics.shinyapps.io/sadm-mk2/ 

Open-source model

https://github.com/dark-peak-analytics/darkpeak  

GitHub/CRAN
A faster method of 
running time 
dependent markov 
models using C++

https://darkpeakanalytics.shinyapps.io/sadm-mk2/
https://github.com/dark-peak-analytics/darkpeak


Case study - Health Economic Training Tool

Case Study: Training tool to introduce stakeholders new to health economic 
modelling through the components of a model



Case study - Geospatial Health Economic Model

Case Study: Geospatial health economic model used to identify optimal 
healthcare sites for HCP administered medicines.



Case study - DCEA tool

Case Study: Geospatial health economic model used to identify optimal 
healthcare sites for HCP administered medicines.



Case study - Shortfall tool

https://shiny.york.ac.uk/shortfall/ 

https://shiny.york.ac.uk/shortfall/


Case study - Structured Expert Elicitation Tool

https://see.darkpeakanalytics.com 

https://see.darkpeakanalytics.com


genAI for HEOR - not designed for Excel



New developments



Reproducible outputs

reproProject

data/

.Rproj

R/

model.R

tests/



Country Model Adaptations

reproProject

data/

.Rproj

R/

model.R

tests/



Deploying shiny apps within a company (VitaCure)

DPA Project 
Repository
(Code only)

VitaCure Project 
Repository

(Code + Data)

VitaCure App Deployment
(Code + Data)

DPA Dev App VitaCure Production App

automated 
deployment on 
code update

Fork (2 min job)

VitaCure Local App



Conclusions


