IR AN

Making Health Economic
Models Shiny: Our experience
helping companies transition
from Excel to R & shiny

R Consortium 2025 | 18th November 2025

P4 rsmith@darkpeakanalytics.com
@  https://github.com/dark-peak-analytics

@ https://www.linkedin.com/company/dark-peak-analytics


mailto:rsmith@darkpeakanalytics.com
https://github.com/dark-peak-analytics
https://www.linkedin.com/company/dark-peak-analytics

Dr Robert Smith

Director, Dark Peak Analytics

PhD Public Health Economics & Decision Science
UKHSA during pandemic (2020 - 2022)
Director of R-4-HTA consortium

Introduction

AN
BN

IDARK PEAK|
ANALYTICS

R)

o '/"/ Health Technology

Assessment



Dr Wael Mohammed

Principal Health Economist, Dark Peak Analytics

PhD Public Health Economics & Decision Science
University of Sheffield (2025)
University of Newcastle (2019)

AN
RN

Introduction

COST-EFFECTIVENESS o

—— f_/o—-/
| CobE |

CALIBRATION

CALIBRATION DATA



ANALYTICS

Background




AN
N odae

Overarching aim

A

Model Report

Shift the health economic modelling
pipeline from spreadsheet software
(e.g. MS Excel) to script based

programming languages (e.g R). o
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Spreadsheets vs R (python / others)

R Comments

Capabilities C T ) 0000 R is more flexible
Engagement & Visualisation C T I ) C T I I ) ... looks better
Computational Speed () 9000 ... faster
ﬁg:’aetligﬁrzggteg‘ C T ) C T I I ) ... easier to scale
Transparency C T ) 0000 ... more transparent
ANy 0000 @ But coding in R is hard

Barriers to entry

An entirely personal, and very biased set of estimates!
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This package was published in
the Journal of Statistical
Software.

2017

for health technology

Timeline
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R for HTA Consortium founded DCEA App published R consortium launches working

The consortium was established Demonstrates how to make Hosted by the University of York, group

to accelerate the adoption of R models more usable with and used by non-programmers to Multiple R submissions
web-based Uls. estimate distributional effects of Early engagement by Industry &

policies. consulting with workstreams
planned for package validation.

2025

2016

Designed for writing Markov
models for health economic
evaluations.

2019 2021 2023
2020 2022 2024
DARTH group teaches at SMDM QALY Shortfall tool available NICE Pilots RCC Pathways R
model
The group begins teaching This tool is a web-based Shiny The pilot was for Renal Cell
"Survival Analysis and Decision application that provides Carcinoma and later moved into
Modeling Using R" at the SMDM estimates for QALY shortfall. a Technology Appraisal.

meeting.

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.
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Now on CRAN
2021 2022 2023 2024 2025 X

Living HTA: assertHE: an R package
Making Health . R Packages for . P . 9 Automating Health
_ Automatlng Health health economic to improve quahty . . .
Economic Models . : Economic Evaluation with
Economic Evaluation I . assurance of health
Shiny: A tutorial : evaluation: A tutorial R (+genAl)
with R economic models
Smith & Schneider. Making Smith, Schneider and Smith RA, Mohammed W and Smith, Samyshkin, Mohammed et Smith, Lamrock, Dolin, Lewis,
health economic models Shiny: Mohammed. Living HTA: Schneider PP. R Packages for al. assertHE: an R package to McQueen. R we almost there?
A tutorial. Wellcome Open Res Automating Health Economic health economic evaluation: A improve quality assurance of Applying the advantages of
2020, 5:69 Evaluation with R. Wellcome tutorial. 2023. health economic models. 2024. modern software tools to the
(https://doi.org/1012688/wellco Open Res 2022, 7:194 (https:/wellcomeopenresearch (https:/wellcomeopenresearch.org ICER Severe Asthma Model.
In progress

meopenres15807.2) (https://doi.org/1012688/wellco .org/articles/8-419) {articles{e—?m)
meopenres17933.2)

Now a popular
short course

& &
v‘o

Bibby
Open Source on
GitHub



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
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Our Tutorial Papers (and related courses)

Wellcome Open Research

Wiwkcrns Opes Resaarch 3030 543 Lt upcitedt 04 104 3923

METHOD ARTICLE

Making health economic models Shiny: A tutorial

[version 2; peer review: 2 approved]

Robert A. Smith (2%, Paul Schneider &

School of Haalth and Related Ressarch, Univarsity of Sheffeld, Regeres

* Equal conbutors

) Civeck kor uprdates

Court, Sheffiekd, 1 404, UK

V2 First publshed: 14 Ao 2020, 560

Open Peer Review

Approval status ¥ v

Abstract

Haalth economic evaluation models have traditicoally been buikin  versian 2 & 7
Microsoft Excel, bet mere sophisticated tcols are Increasingly Bing g evisien)

used y and naease.

ofat Ris most popudar

economists because & has a plethora of user created packages andis L - A
highly flexible. However, even with an integrated development ilata

2uch a5 R Studio, R lack: and click user

™
might make the smitch from Microsoft Excel to R seem daunting, and 1. Talitha L Fessstra, Unersity of Grenngen,

it might make it cficult to chrectly COMMUNKATE results with
decisions makers and other stakeholders.

package i 1o resolve this limi
mod

i W M
2igon 0 ), kst o Gl
g

R into interactive web browser based user interfaces. Users can

specify thei own assumptions about model parameters and fun
Markoy

different scenario analyses, which, in the case of ¢

Ay reparts and resporaes or comments on the
artiche <an b found at the end of the artcle.

Wellcome Open Research

Jecer

METHOD ARTICLE

) Chack for upddaten

@D Living HTA: Automating Health Economic Evaluation

with R[version 2; peer review: 2 approved]

Robert A. Smith

', Paul P. Schneider ('3, Wael Mohammed (5

15chal of Haslth and Reluted Ricsaar s, Uriversity of Sheffield, Shaffiekd, $1404, UK

Hmanity, Shetbeld, $1 260, UK
ark Puuk Acadyics, Sheffeld, $11 784, LK

V2. pes a1 323 7300

mn-unmm;nw

Abstract

2 sign
omuculov the development of health models in the Health

E

Micant  versien

Dow heakh sconomic evahuation can be conducted with minimal

transter of

information becomes valable.

Methods: We developed an automated analysis and reparting
pipeiine for heth economic madeling and made the scurce code

openly avatable on a pipe
parts: An odel

theee

9 Cobumbla, Vancesver, Carada

side, an application

.mmacn Pn s nomd on 2 server. This AP] hosts al sensitve data,
0 that an

2 Devin Incerti| -, Entityliak Inc._ Princeten.
usa

romxed workfows uuml which calls the APL retrieves results,

20d generates 2 report

Aory reperts ared v o commanta co G

e Thi applcoiion of svacdre data cienca Sosts sad practices

Wellcome Open Research
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Jpdated: 240CT 2023

METHOD ARTICLE

M) Chack for updates

Packaging cost-effectiveness models in R: A tutorial. [version

1; peer review: 2 approved with reservations]

Robert Smith 12, Wael Mohammed ©"2, Paul Schneider -2

1SCHARR, The University of Sheffield, Sheffield, England, S1 4DA, UK

Dark Pesk Ansiytics, Sheffieid, UK

vi mtru

21 sep 2003 a1
2 e Open Peer Review
Latest publishedt 21 sep 2023, 8419
Mg ot 10 1 268eelcamespenria 19656 Approval status 7 7
'
Abstract
The use of I chasRinhealth  yersion1 ? ?
d d cience d b

benefits including increasing model development efficiency,
improving transparency, and reducing human error. However, there is
limited guidance on how to best develop models using R. So far, no

clear consensus has emer

Methods: We present the advantages of creating health economic
monelsas Rpaciages - structured collecionsof functions, data ses.

1sap 028 - "

1. Isanc Corro Ramos (2 rasmus Universty
Roterdam, Roterdam, The Netherands

Consortium, York, UK

Mil we provide a tutorialto demonstrate how to construct a basic R

package for health economic evaluation.
referenced by this

inor

paperis
iy W tew b s S as ' ase study sppling the

steps

artice.

documentation and aid review. This can lmpmve the distribution of
code, thereby streamlining model development, and improving

economic evaluation.

model, can be computed within seconds. This paper peoil

towrapa in}
Shiny application. We use a four-state Markov model devf
Dea i 1 R 1 p

case study to demonstrate main principles and bask fund

A all code, and data are pr

Keywords
Health Economics, R, RShiny, Dectsion Scence

$

Making Health Economic
Models Shiny

FETT TR

4 e e na e
B ks sagnira
PR ——

Making Health Economic
Models Shiny

E Course

This course teaches delegates to create interactive
web applications for health economic models.
Based on peer reviewed literature, it shows how...

need for direct
m- need 10 send sensitive data. In addition, the entire]

time points (e.g. menthiy), or when triggered by an ew
update to the underlying data or model code results
ced and a

Documents no longer need to be revised manually.

Conclusions: This example demonstrates that It is po

HEOR setting, o separate the health economic model
5005 of the analysis pipel

Keywords
HEOR. HTA, API, R, plumber

Pre-order available no

Automating Health
Economic Evaluation with R
Aok st Ansycs S Coue
o

BT rS———,
© revsmnimnconcenesmk o s

Automating Health Economic
Evaluation with R

Course

This course covers the skills necessary to
create automated health economic
evaluation reports which always reflect th...

Conclusion: R packages offer a valuable framework for ef
quality health

practices, while fostering a collaborative cuture, hasthe
lity of

uitimately, support better decision mzbng in healthcare.

Keywords
HTA, R, Open-source, Health Economics

- s

Packaging Cost-
effectiveness Models in R

A nt v s e

P e—
CYECPE——

Packaging Cost-effectiveness
Models in R

& Course

This course covers the skills necessary to build
health economic evaluation models into R
packages. Following our peer reviewed paper of
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Tutorial Papers: Smith and Schneider (2020)

Making health economic models Shiny: A tutorial

ShinyApp function

SERVER USER INTERFACE

Non-shiny Non-interactive
inputs features
Model function Shiny Shiny
(wrapper) inputs outputs
" Plot & ®

Model | ‘table
results functions

IIIII“
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Tutorial Papers: Smith et. al (2022)

Living HTA: Automating Health Economic Evaluation with R

% Example Code
hosted on GitHub.
Sensitive Health Economic
Data Model Code

Model code retrieved
by company API.

Living HTA Report

Request sent to Outputs returned
API with = to Consultant in
API Request sensitive Parameters JSON format.
data from database in JSON format

within company server...

Automated Workflow

API Key required to send data to and from API Everything The automated Workflow is schedule using GitHub
laggedd Action In our Example
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Tutorial Papers: Smith et al. (2023)

Packaging cost-effectiveness models in R: A tutorial

run_psa

PSA Results }

A4

==

4

Figures and
Tables

R/ folder

0
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Tutorial Papers: Smith et. al. (2024)

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

Sick Sicker Model

Functions without a test are red and those with a test are green. Hover over nodes for more information. Click on i@ to request an Al generated summary of

the corresponding function, (7' to open the file in RStudio, or on @ to load its contents into a new browser tab.
[create_Markov_traci v

Al summary - create_Markov_trace B3
@ Edit The 'create_Markov_trace' function takes in a transition matrix, time
horizon, state names, and initial trace as arguments. It first checks that the
state names are of class character and the initial trace is of class numeric. It
also validates that the lengths of state names and initial trace match, and

that the dimensions of the transition matrix are consistent with the number
of states.

The function then creates a Markov trace matrix with the specified time
horizon and state names. It populates the initial trace in the first row of the
matrix and calculates subsequent trace rows by multiplying the previous

row with the transition matrix. Finally, the function returns the Markov trace
atrix

my_newunction run_sickSicker_model

utility_example2
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population[, "AGE"] <- floor(di
population[, "MEN"] <- replace(
population[, "HBA"] <- round(di

i DARK PEAK|
#This has been kept S
T == s R T -nl.fn1 37 . g
SL = X ponu ) 1.4140_gQ1id d 1
re trag . a 5
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736 #run popubation_[Q "INswErfalevend Hnparametens . Liis t(»zzgp:rll?gc)m_[, -

737 while (year < endtime_ & = S "‘ : : : -b_population_[, "SEp"
7 (15 (p LLCAUSE"]))) >= 1{ 0 population|, diag dia =
8 8 #Gppﬁui ct%bgﬁl _t &;f <are alive, bake et har Fery = g [T

calculate QALYs population_, parameters_, year_, alive_, &1

] ate - for a.population with T2D without an B build_populationRr
n Cancer Risks.R
'2 Costs.R

P | Depression.R
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831 #cregigpiftat ure'y 1106 UN1* Farameter
832 dead pop]ﬂ'gfz'&?" atigpsl ¥ 1%##%? parameter

#Estmlﬁmms[aefma&a{&m&s] aid paramet
popuVagion, ad pﬂﬂté;h&eﬂtﬁllm@dﬁmi& onf, paraii-

{ n set thegse two v
a ‘ yortion female from }Yayes et i

=an BNT in the.source of our baseline utilit

A Generate Results Template.R

@
@
| |
]
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30 population_[, "ATFIB_H"][alive_]*0+# note 42 1 pEeY 681 1 1Tyclu “1 ko @] usdtl Beedil B::I and events ® D RunmodelR
31. Breast.cancer <- function(population_, par'amemer43 alRPylation_p; B 1933 + AL ST ety o7 8 D Runsimulation”
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Publication

CRAN Package

ANALYTICS

GitHub Repo

Wellcome Open Research Welkoma Open Research X024 3701 Lastupdita: 171N 2035

) Check for updates
SOFTWARE TOOL ARTICLE

assertHE: an R package to improve quality assurance of HTA

models

[version 1; peer review: 1 approved, 1 approved with reservations]

Robert A. Smith (212, Yevgeniy Samyshkin (3, Wael Mohammed 212,

Felicity Lamrock¢, Tom Ward33, Jack Smith®1, Alan Martin3, Paul Schneider!-2,
Dawn Lee$, Gianluca Baio?, Howard Thomé, Nathan Green?,
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B, UK
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V1 it published: 02 e 2024 8701 : Open Peer Review

Latest published: 02 Dec 2024, 8:701
p=/idoi.ceg/1

ellcomeopenres 2

Abstract
version 1

Background 2 oecan

modes

ab Ensuring the robustness.
and reliability of these models is critical. Currently, quality assurance is

Tropical Medicne, Londan, UK

(2, The Nations! Institute

different o) Thisis
intensive. Understanding how the different components of the model

" London, UK
fit together is time consuming. and testing every part of the model is
sometimes not feasible in the time available. To aid in this, we have  Any reports and responses or comments an the
developed the assertHE R package. actchn can be found st the and o the artide;

Pagetoris

Package ‘assertHE’

, 2025

Apri
Title fication of Health
Models
Version 10.0
Deseription Designed to help health economic modellers when bailding and reviewing models.
‘The visualisation functions allow users to more easily review the network of functions
in a project, and get lay summaries of them. The asserts included are intended to check for com-

thereby freeing up time for madellers to focus on tests specific 1o the individual model in devel-
opment of review.
For more details see Smith 2024)<doi: 10.1 23180.1

License MIT + file LICENSE

Encoding UTF-§

RoxygenNote 7.3.2

Suggests testthat (>=3.0.0), colourpicker, clipr, jsonlite

Confighestthatiedition 3

Depends R (>=4.1.0)

Imports assertthat, geplot2, dplyr, utls, visNetwork. covr,
hmltools, officer, flextable, ke, shing. shinyjs.
rstudioapi, roxygen2, methods, waiter, igraph, hitr

URL https: //dark-peak-analytics. github. lo/asserte/,
https: //github. con/dark-peak-analytics/asserthe
BugReports https: //github. con/dark-peak-analytics/asser thE/issues
NeedsCompilation 5o
Author Robert Smith [aut, cre, cph] (<https: //orcid. org/899-0003-8245-32173).
1 49033),

Wael
Jack Smith [aut].
Oiver Dolin [aut] (<https : //orcid. org/@000-0903-8766-12773).
Dark Peak Analytics Lid [cph, fnd]

Maintainer Robert Smith <rsmi thadarkpeakanalytics. con>

Repository CRAN

Date/Publication 2025-04-24 17:10:02 UTC

[0 README @ Codeofconduct &8 License &3 MIT ficense

assertHE
Em

This work is now published in Wellcome Open Research, please cite as:

Smith RA, Samyshicin Y, Mohammed W et al assertHE: an R package to impre
assurance of HTA models. Wellcome Open Res 2024, &:701
hitpss//doi.org/10.12688/welicomeopenres.23180.1

& quality

The goal of assertie is to help modellers build and review heaith economic models in R. The package provides
functions which can be included within models to check that the objects created conform to standard rules

(e.g. probabilties between 0 and 1). It also provides functions to review the structure of the model, showing the
network of functions color coded by test coverage. Users can iick on the nodes to see function and test source code,
test coverage and create an Al generated summary of the function.

Rob outlined the package at R-HTA 2024 with a video and slides publicly available for those interested in finding out
more,

We are continuing to work to improve the package and weicome contributions. To get involved, please see the
Contribution guide. For more context about the aims of the wider project piease read the wiki.

Installation
You can install the CRAN version of assertHE from CRAN with:

install.packages("asserthe”) @

Library(assertE)
Alternatively the development version of assertHE can be installed from GitHub with:

kages(“devtcols”) @
Gevtools: : install_github("dark-peak-analytics/asserthE")

¥ install

Library(assertHE)

Using the package

Reviewing model structure

The below code creates a visual representation of the model structure for a given project. The user must provide a
path to the project folder, the location of functions (typically “R") and the location of tests (typically “tests/testthat).

visualise_project( @
project_path = "path_to_project_directory”,

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

doi.org/10.12688/wellcomeopenres.23180

packages/assertHE/index.html

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



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

assertHE R package

Aim:

Help modellers build and review health economic models in R.

Functionality:

Check that the Summarise & visualise the structure of a model
objects created in
models conform to e Plot function network color coded by test coverage.
standard rules e Click on the nodes to see function and test source

(e.g. probabilities code and test coverage.
between 0 and 1). e Display a LLM generated summary of any function.

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



https://github.com/dark-peak-analytics/assertHE
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Using the assertHE R package

install.packages("assertHE")

library(assertHE) . i .
A: visualise network of functions
B: insert checks for visualise_project(
common errors into the project_path = "path_to_project_directory”,
code foo_path = “R",
vzt test _path = "tests/testthat”,

check_trans_prob_array(a P = a_P,

run_coverage = T)
stop_if not = T)

Inspect the network to

Flags if there are errors or understand how the model
potential problems. % functions interact, their test
i e coverage and get Al function

# In check_array_rows_balanced(a_P, stop_if_not = stop_if_not) :

# Not valid transition probabilities Summarles
# Transition probabilities not valid from Health States:
#1 H; at cycle 1
#2 H; at cycle 2
#3 H; at cycle 3 Foo Name: calc_severity_modifier
4| FOO Location: 3_Functions/misc/severity_modifier.R#L
# 4 H; at cycle 4 78
#5 H; at cycle 5 :segt location: tests/testthat/test-severity_modifier.R#
#6 H; at cycle 6 | coverage: NA%
#7 H; at cycle 7 I : K o
# 8 H; at cycle 8 { . o °
#9 H; at cycle 9 ol
# 10 H; at cycle 10
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assertHE model reviewer

Sick Sicker Model

Functions without a test are red and those with a test are green. Hover over nodes for more information. Click on i to request an Al
generated summary of the corresponding function, [ to open the file in RStudio, or on @ to load its contents into a new browser tab.

create_Markov_traci v
@ Add Node @ Add Edge | @ Edit Node | @ Delete selected

Foo Name: create_Markov_trace

Foo Location: R/create_markov_trace.R#L45 @ (£
Test location: tests/testthat/test-create_Markov_trac
e.R#30 @ £

Coverage: 100%

utility_example2




assertHE model reviewer

Extract function
Data

0

Parse function
arguments, body and
roxygen. Store as data.

Show GPT
response in modal

Create modal which
shows the response.

Total time of
process = 2-3
seconds.

Create prompt

B

Insert function data into
pre-created template
prompt.

Send prompt to
GPT

Via API request
containing KEY.

Reformat text

I

Ensure correct line
length & format to
HTML for visual.

Receive GPT
response

=

Extract text and number
of tokens used.

AN
RN

DARK PEAK
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assertHE model reviewer

Sick Sicker Model

Functions without a test are red and those with a test are green. Hover over nodes for more information. Click on 1@ to request an Al generated summary of
the corresponding function, [ to open the file in RStudio, or on @ to load its contents into a new browser tab.

create_Markov_traci v

Al summary - create_Markov_trace £

@ Edit IThe 'create_Markov_trace' function takes in a transition matrix, time
horizon, state names, and initial trace as arguments. It first checks that the
Btate names are of class character and the initial trace is of class numeric. |
Rlso validates that the lengths of state names and initial trace match, and
hat the dimensions of the transition matrix are consistent with the number
pf states.

IThe function then creates a Markov trace matrix with the specified time
horizon and state names. It populates the initial trace in the first row of the
Inatrix and calculates subsequent trace rows by multiplying the previous
Fow with the transition matrix. Finally, the function returns the Markov trace
atrix.

4 create_Markm
utility_example

nction run_sickSicker_model

utility_example2

ANALYTICS




Case Study: NICE RCC Pilot

Function Network

Functions without a test are red and those with a test are green. Hover over nodes for more information.

Select by id v
©) edt

° o ol o
O« o %
@ To 4 e o o
& | o
| y o
g et campuivg portia O,
o 1) » <L ks B0,
= | »
fo) ALy jj E —
[e]
. gt v u W —g
b "
o 8.l ¥ ?
- o
o ,d v':.'. 'd - © ‘4""‘
Created with assertHE

https://vimeo.com/934769366/4895265e5
3?share=copy
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[es_ProduceWordDoc

calc_severi

eated with assertHE

= &

utifity_mixture

baseline_gale

+

Foo Name: calc_severity_modifier

Foo Location: 3_Functions/misc/severity_modifier.R#L
278

Test location: tests/testthat/test-severity_modifier.R#
Ls3

Coverage: NA%

https://qithub.com/nice-diqital/NICE-model-repo
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Introduction to R for Health
Economic Evaluation

Introduction to R for Health
Economic Evaluation

2 Course

This course provides an introduction to R and
RStudio for those new to the language who would

like a gradual introduction before progressing...

= =]

Partiboned Survival Models
in

Partitioned Survival Models in R

Course

This course teaches delegates to build a custom

partitioned survival model in R. We also show h

to run OWSA, PSA and VOI analyses.

o
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State Transition (Markov)
Models in R

State Transition (Markov)
Models in R

& Course

This course teaches delegates to build a custom
state transition model in base R. It uses an

example model with time dependent transition. ..

$

Making Health Economic
Models Shiny

Making Health Economic
Models Shiny

& Course

This course teaches delegates to create interactive

web applications for health economic models.

Based on peer reviewed literature, it shows how
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Efficient Microsimulation
Modelling in R

Efficient Microsimulation
Modelling in R

& Course

This course teaches delegates to build
microsimulation models in base R. It shows how

to use vectorization, parallelization and C++..
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Dala Visualisation for Health
Economic Evaluation

Data Visualisation for Health
Economic Evaluation

& Course

This course cover. kills necessary to create

customised visuals for health economic

evaluation. It focuses on the use of the ggplot2..

Courses
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Short Courses

Active Enrollments and Active Users
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Case Study: Shiny

Ask questions Watch the presentation

Ask questions live or in the
code clinics

Key concepts presented in
our online videos

Making Health
Economic Models
Shiny

Try it out yourself Watch the code demo

R scripts and links to the
online book provided

Exercises & solutions
provided in R



Case study - Our course delegates’ apps T
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Treatment Cost Results Table Treatment Cost Results Table
200 Option QALYs Costs  Inc.QALY! 200 Option QALYs Costs  Inc.QALYs  Inc.Costs ICER
PSA runs Treatment 18.62 102159.62 0.6] PSAruns Treatment 18.59 101130.09 0.62 141845 2289.86
1000 No Treatment 18.00 100727.07 N/ 1000 No Treatment 17.97 99711.64 NA NA NA
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My awesome Sick Sicker Model in Shiny

41347 229814
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0

Treatment Cost =i 2 N |
200 n QALYs Costs Inc.QALYs Inc.Costs  ICER l;esults Table
PSA runs ment 1862  101424.51 063 142343  2269.89 Option QALYs Costs  Inc.QALYs  Inc.Costs ICER
1000 reatment 17.99 100001.09 NA NA NA Treatment 18.59 100814.60 0.62 141324 229229
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Option QALYs Costs  Inc.QALYs  Inc.Costs ICER

Treatment 18.58  100648.74 0.62 140961  2289.33
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Reading list

@

Key publications to learn R for Health
Economic Evaluation
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https://www.courses.darkpeakanalytics.com/products/digital downloads/health-economic-evaluation-reading-list
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Why is shiny so important?

Health economic models There is often a trade-off Improvements in

play a crucial role in between usability and technology can help
decision making CY IO ETRYE I Te [13Y mitigate the trade-off

“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)

Prof Sir Chris Whitty
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Open-source model

ean shiny app for a simple markov model

Supimab effect

Wikich 1 12 sne In the model?

GitHub/CRAN

A faster method of
running time

dependent markov
models using C++

DARK PEAK
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Survival

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

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



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

Case study - Health Economic Training Tool T

HEOR Training Model

10. Probabilistic Sensitivity Analysis

Sampling thousands of values for each parameter from probability distributions, and running the model for each in turn, results in a distribution of possible
outcomes for the model, rather than a single point estimate (Adalsteinsson & Toum, 2013) .

These results can be displayed in several different ways. One of the most common s in a cloud of scatter plot points on the Incremental Cost-effectiveness Plane.
Each point is the resuit of an individual iteration of the model run with a single value sampled from each parameter distribution
We can calculate the proportion of the points in each quadrant, and with an ICER below wilingness to pay (to the south east of the dotted WTP threshold line).

Change the number of PSA iterations to 1500 and look at the four treatments.

» More details

Number of Iterations:

-

Select Treatment:

Treatment 2

Incremental Costs

Incremental QALYs :

The proportion of iterations in each quadrant is shown below.
Q Count  Pe

‘The probability that the intervention is cost-effective at a WTP of 30,000 is 0% .

[ST—

Case Study: Training tool to introduce stakeholders new to health economic
modelling through the components of a model
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Geospatial Access Model
Disease Selection
HIV

NHS England Regions

East of England, London, Midlands, Nc ~

Map Layers o

LSOASs in England (20 ~

Choose Strategy:
@ Minimize Travel Distance

O Minimize Travel Time

O Maximize Treatment Administrations
No. of candidate sites to rank

20

Reset defaults

Headiine m Table  Settings

Case study - Geospatial Health Economic Model

@ cartoDB

© OSM Mapnik

Selected Regions.
Candidate Sites
Existing Sites.

Ranked Candidate Sites

Ranked Candidate Sites
W Existing Sites
M candidate Sites

Leaflet | © OpenStreethap contributors © CARTO

Case Study: Geospatial health economic model used to identify optimal
healthcare sites for HCP administered medicines.
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Case study - DCEA tool T

1§ Health Equity Impact

Intervention <
Distributional health impact Equity & efficiency
Intervention

Netheathinequalty® beneft: 1,007 QALY — Demon

Comparator Atkinson inequality aversion® &) 1000 (5

E.g. Nointer Selectplot: | proportion of recipients - Naive estimates:
25 ICER® £10,000/QALY
Population type i et

Disease population - e .
02 " Equity-weighted estimates:
Mo eprvec:
QALYE:021

ICD code(s) Weighted ICER® £9,771/QALY

10. Essential (primary) 5 Weighted INHB:® 13,841 QALYs
hypertension
ICER Impact:
Feoa s ae tane Absolute ICER change®
o Relative ICER change®
Threshold weight®
Target population size
Selectplot: | gquity - ICER trade-off
1,904,251

Set custom population size

CEA Inputs. ‘Share of ligible popuation
Uptake

Eligiblity

Uptake

Effectiveness

Gross health benefit (QALYe)
Opportunity costs
Opporturity costs (ALYs)

Net health benefit (QALYs)

Incremental cost-effectiveness ratio

Run Scenario

& Download Report

Net health equity benefit (Equity-weighted QALYs - QALYs)

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



Case study - Shortfall tool

QALY SHORTFALL
CALCULATOR

Remaining QALYS Suact chartype

f the patient population
Age of the patient populatior Absolute QALY shortfall14.9

L} = without the disease:
Crr
feEmm s me e with the disease:

absolute shortfall:

% female in the patient popuiation

o o

proportional shortfall
T

QALY weight @

1 scenario

£ fo oetass
Reference case: MVH vaiue set +
HSE 2014 ALDVMM model -
(Hernandez Alava et al)

Remaining QALYs of aawvs &
untreated (discounted)

@) 000

Discount rate

O =

O no discounting

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

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

Case study - Structured Expert Elicitation Too T

& READ-ONLY

What proportion of patients will be both alive and progression free at 3 years for the advanced
RCC patient population in England if they received cabozantinib plus nivolumab at 1st line in
the int/poor risk group and had not had previ with adjuvant i

@® Show PICOT Information

Task 2

Place 20 chips on the grid. The number of chips in each bin shows how likely you think the value is to be in
that range.

Percentage (%)

https://see.darkpeakanalytics.com



https://see.darkpeakanalytics.com
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Reproducible outputs

— R

ShinyApp function
.Rproj
SERVER USER INTERFACE :
-shi Non-interactive
e
y
Model function Shiny Shiny
(wrapper) inputs outputs
R/
Plot & o
Model | table
results functions ( \
L |
data/ G
4@ T
> model.R c
reproProject \. J




Country Model Adaptations ‘
— I

ShinyApp function <
.Rproj
SERVER USER INTERFACE
-shi Non-interactive
R
v
Model function Shiny Shiny
(wrapper) inputs outputs
R/
Plot & o
Model | table
results functions
TInnl |
data/
> model.R

reproProject



Deploying shiny apps within a company (VitaCure) 72>

DARK PEAK
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VitaCure

DPA Project
Repository

(Code only)
<[>
v

DPA Dev App

Fork (2 min job)

VitaCure Project
Repository
(Code + Data)

</> S

VitaCure Local App

|
automated

deployment on
code update

VitaCure

== posit

VitaCure App Deployment
(Code + Data)

> g
1

VitaCure Production App
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