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Health technology assessment (HTA)

Objective: Combine costs & benefits of a given intervention into a rational scheme for
allocating resources
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Health technology assessment (HTA)

Objective: Combine costs & benefits of a given intervention into a rational scheme for
allocating resources

e Estimates relevant population
parameters 6

o Varies with the type of
available data (& statistical
approacht)
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Health technology assessment (HTA)

Objective: Combine costs & benefits of a given intervention into a rational scheme for
allocating resources

Ae = fe(0)
Ac = fe(0)
e Estimates relevant population o Combines the parameters to obtain
parameters 6 a population average measure for
o Varies with the type of costs and clinical benefits
available data (& statistical ® Varies with the type of available
approach!) data & statistical model used
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Health technology assessment (HTA)

Objective: Combine costs & benefits of a given intervention into a rational scheme for
allocating resources

Ae = fe(O) ICER = g(Ae, Ac)
Ac = fe(0) EIB = h(Ae, Ac; k)

e Estimates relevant population e Combines the parameters to obtain ® Summarises the economic model
parameters 6 a population average measure for by computing suitable measures of
costs and clinical benefits “cost-effectiveness”

o Varies with the type of
available data (& statistical e Varies with the type of available Dictates the best course of
approach!) data & statistical model used actions, given current evidence

e Standardised process
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Health technology assessment (HTA)

Objective: Combine costs & benefits of a given intervention into a rational scheme for
allocating resources

@ Assesses the impact of uncertainty (eg in
parameters or model structure) on the
economic results

e Mandatory in many jurisdictions (including
NICE, in the UK)

/ \ o Fundamentally Bayesian!
/ \
/ \
/ \
/ \
7
, N Ae = fe(8) ICER = g(Ae, Ac)
/ N Ac = fe(0) EIB = h(Ae, Ac; k)
\
/ \,
e Estimates relevant population e Combines the parameters to obtain ® Summarises the economic model
parameters 6 a population average measure for by computing suitable measures of
. . ini i “cost-effecti 3
o Varies with the type of costs and clinical benefits cost-effectiveness’
available data (& statistical e Varies with the type of available o Dictates the best course of
approach!) data & statistical model used actions, given current evidence

e Standardised process
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Health technology assessment (HTA)

For each module, we may need/use different/specific packages!

BCEA
EVSI
SAVI @ Assesses the impact of uncertainty (eg in
parameters or model structure) on the
economic results
e Mandatory in many jurisdictions (including
NICE, in the UK)
/ \ o Fundamentally Bayesian!
/ \
/ \
/ \
/ \
/ \
survHE 4 \
missingHE / \
mstate/msm / \
BUGS/Stan/INLA / \ BCEA
e Estimates relevant population e Combines the parameters to obtain ® Summarises the economic model
parameters 6 a population average measure for by computing suitable measures of
. . ini i “cost-effecti 3
e Varies with the type of costs and clinical benefits cost-effectiveness'
available data (& statistical e Varies with the type of available o Dictates the best course of
approach!) data & statistical model used actions, given current evidence

e Standardised process
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Health technology assessment (HTA)

For each module, we may need/use different/specific packages!

BCEA
@ Assesses the impact of uncertainty (eg in
parameters or model structure) on the
economic results
e Mandatory in many jurisdictions (including
NICE, in the UK)
/ \ o Fundamentally Bayesian!
/ \
/ \
/ \
/ \
/ \
/ \
/ \
/ \ BCEA
/ \,
e Estimates relevant population e Combines the parameters to obtain ® Summarises the economic model
parameters 6 a population average measure for by computing suitable measures of
. . ini i “cost-effectiveness”
o Varies with the type of costs and clinical benefits
available data (& statistical e Varies with the type of available o Dictates the best course of
approach!) data & statistical model used actions, given current evidence

e Standardised process
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BCEA: a R package for Bayesian cost-effectiveness analysis

BCEA & its use directly in R are designed with these objectives in mind

@ Checking the model assumptions Throughout  ([Uncertainty analysis

— Do we mean what we mean (eg in terms of PSA simulations)?...
— Simulation error (especially, but not only, for a Bayesian approach)
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BCEA: a R package for Bayesian cost-effectiveness analysis

BCEA & its use directly in R are designed with these objectives in mind

@ Checking the model assumptions Throughout  ([Uncertainty analysis

— Do we mean what we mean (eg in terms of PSA simulations)?...
— Simulation error (especially, but not only, for a Bayesian approach)

© Produce the base-case economic evaluation  Decision analysis

— What's the most cost-effective intervention, given current evidence?
— Cost-effectiveness plane, Expected Incremental Benefit (as a function of k),...
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BCEA: a R package for Bayesian cost-effectiveness analysis

BCEA & its use directly in R are designed with these objectives in mind

@ Checking the model assumptions Throughout  ([Uncertainty analysis

— Do we mean what we mean (eg in terms of PSA simulations)?...
— Simulation error (especially, but not only, for a Bayesian approach)

© Produce the base-case economic evaluation  Decision analysis

— What's the most cost-effective intervention, given current evidence?
— Cost-effectiveness plane, Expected Incremental Benefit (as a function of k),...

@ Perform uncertainty analysis Uncertainty analysis

— Standard PSA (mandatory): Cost-effectiveness Plane, CEAC, ...
— Fairly easy (but not always used): CEAF
— More advanced/ “too difficult” (rarely used): EVP(P)I/EVSI
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BCEA: a R package for Bayesian cost-effectiveness analysis

BCEA & its use directly in R are designed with these objectives in mind

@ Checking the model assumptions Throughout  ([Uncertainty analysis

— Do we mean what we mean (eg in terms of PSA simulations)?...
— Simulation error (especially, but not only, for a Bayesian approach)

© Produce the base-case economic evaluation  Decision analysis

— What's the most cost-effective intervention, given current evidence?
— Cost-effectiveness plane, Expected Incremental Benefit (as a function of k),...

@ Perform uncertainty analysis Uncertainty analysis

— Standard PSA (mandatory): Cost-effectiveness Plane, CEAC, ...
— Fairly easy (but not always used): CEAF
— More advanced/ “too difficult” (rarely used): EVP(P)I/EVSI

© Standardised reporting Throughout
— Graphical tools (use excellent R facilities)
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BCEA: a R package for Bayesian cost-effectiveness analysis

http://www.statistica.it/gianluca/BCEA
https://github.com/giabaio/BCEA
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How does BCEA work? Model inputs (“PSA simulations”)
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How does BCEA work? Model inputs (“PSA simulations”)

# Loads BCEA into the R workspace
> library (BCEA)

# Loads the PSA data from the R object "Vaccine”
> data(Vaccine)

# Uses BCEA to create suitable input
> inp = CreatelInputs(vaccine)

# Shows the first few rows of the PSA matrix
head(inp$mat)

v

Adverse.events Death.1.1. Death.2.1. Death.2.2. GP.1.1. GP.2.1. GP.2.2. Hospital.1.1.

1 1466 1 () 0 1664 958 230 0
2 5329 1 1 0 1414 748 276 ()
8] 5203 1 1 Q 809 489 80 0
4 2351 2 0 [ 1761 1157 261 1
5 8303 1 2 0 2472 964 432 1
6 3607 1 1 0 2224 1342 260 1

Hospital.2.1. Hospital.2.2. Infected.1.1. Infected.2.1. Infected.2.2. Mild.Compl.1.1.
1 1 Q 5992 3401 876 691
2 0 1 7471 4024 1536 570
3 0 Q 6718 4300 788 332
4 () Q 4837 3269 702 739
5 1 Q 4749 1894 846 1049
6 () Q 4938 2976 596 915

(many more rows & variables!)
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How does BCEA work? Checking the model assumptions

# Loads BCEA into the R workspace
> library (BCEA)

# Loads the PSA data from the R object "Vaccine”
> data(Vaccine)

# Uses BCEA to create suitable input
> inp = CreatelInputs(vaccine)

# Checks that the intended PSA distribution gives meaningful results
hist(inp$mat$$Adverse.events)

v

Histogram of inpSmat$Adverse.events

Frequency

T 1
0 5000 10000 15000

inp$matsAdverse events
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How does BCEA work? Economic model

# Combines the model parameters to determine costs & effectiveness
> QALYs.inf <- QALYs.pne <- QALYs.hosp <- QALYs.adv <- QALYs.death <- matrix(@,n.sims,2)
> for (t in 1:2) {

QALYs.inf[,t] = ((Infected[,t,1] + Infected[,t,2])*omegal,11/365)/N

QALYs.pne[,t] = ((Pneumonial,t,1] + Pneumonial,t,2])*omegal,41/365)/N

QALYs.hosp[,t] = ((Hospital[,t,1] + Hospital[,t,2])*omegal,5]/365)/N

QALYs.death[,t] = ((Death[,t,1] + Death[,t,2])*omegal,61)/N

> QALYs.adv[,2] = (Adverse.events*omegal,71/365)/N

> e = -(QALYs.inf + QALYs.pne + QALYs.adv + QALYs.hosp + QALYs.death)

# Displays the first few row of the matrix for (e,c) in the two treatment arms
head(cbind(e,c))

2

Status Quo Vaccination Status Quo Vaccination
[1,] -0.0010466668 -0.0008986026 10.409146 16.252537
[2,] -0.0008836105 -0.0007320416 5.834875 9.373437
[3,] -0.0008898137 -0.0006975327 5.784903 15.935623
[4,] -0.0016430238 -0.0011393237 12.208484 18.654250
[5,] -0.0013518841 -0.0009574948 9.786787 16.467321
[6,] -0.0014325715 -0.0009358231 6.560276 9.689887

(many more rows!)
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How does BCEA work? Decision analysis

# Uses BCEA to perform the decision analysis
> m = bcea(e,c,ref=2,interventions=c(”Status Quo","Vaccination”),...)

# Summarises the results
> summary (m)

Cost-effectiveness analysis summary

Reference intervention: Vaccination
Comparator intervention: Status Quo

Optimal decision: choose Status Quo for k<20100 and Vaccination for k>=20100

Analysis for willingness to pay parameter k = 25000
Expected utility

Status Quo -36.054

Vaccination -34.826

EIB CEAC ICER
Vaccination vs Status Quo 1.2284 ©.529 20098

Optimal intervention (max expected utility) for k=25000: Vaccination

EVPI 2.4145
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How does BCEA work? Decision analysis

# Uses BCEA to perform the decision analysis
> m = bcea(e,c,ref=2,interventions=c(”Status Quo","Vaccination”),...)

# Plots the results

> plot(m)
Cost effectiveness plane Expected Incremental Benefit
Vaccination vs Status Quo and 95% credible intervals
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How does BCEA work? Advanced analyses

# Makes the analysis of the Expected Value of Partial Perfect Information
> x = evppi(c(”"beta.1.","beta.2."), inp$mat, m)

# Plots the outcome
> plot(x)

Expected Value of Perfect Partial Information

P
— EVPPIfor beta.1, and beta 2.

25

2.0

1.0

0.5
I

0.0

T T T T T
0 10000 20000 30000 40000 50000

Willingness to pay
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How does BCEA work? Advanced analyses

in the decision making process by means of the "Info Rank” plot

# Summarises uncertainty
info.rank(inp$parameters ,inp$mat,m)

Info-rank plot for willingness to pay=20100
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Health technology assessment (HTA)

For each module, we may need/use different/specific packages!

EVSI
® Assesses the impact of uncertainty (eg in
parameters or model structure) on the
economic results
e Mandatory in many jurisdictions (including
NICE, in the UK)
/ N e Fundamentally Bayesian!
/ \
/ \
/ \
/ \
/ \
4 \
/ \
/ \
/ \
e Estimates relevant population e Combines the parameters to obtain ® Summarises the economic model
parameters 6@ a population average measure for by computing suitable measures of
o Varies with the type of costs and clinical benefits “cost-effectiveness”
available data (& statistical @ Varies with the type of available o Dictates the best course of
approach!) data & statistical model used actions, given current evidence

e Standardised process
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Vol: Basic idea

e A new study will provide new data
— Reducing (or even eliminating) uncertainty in a subset of model parameters
e Update the cost-effectiveness model

— If the optimal decision changes, gain in monetary net benefit (NB = utility) from using
new optimal treatment
— If optimal decision unchanged, no gain in NB

e Expected VOI is the average gain in NB
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Vol: Basic idea and relevant measures

e A new study will provide new data
— Reducing (or even eliminating) uncertainty in a subset of model parameters
e Update the cost-effectiveness model

— If the optimal decision changes, gain in monetary net benefit (NB = utility) from using
new optimal treatment
— If optimal decision unchanged, no gain in NB

e Expected VOI is the average gain in NB
o

@ Expected Value of Sample Information (EVSI)
— Value of reducing uncertainty by conducting a study of given design
— Can compare the benefits and costs of a study with given design
— Is the proposed study likely to be a good use of resources? What is the optimal design?
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Research pl’iOI’ityZ Expected Value of Sample Information

Posterior given data d

EVSI = Egyd|9 m?X Eg‘d [NBt (9)] - mtax Eg [NBt* (0)]

Value of decision based on
sample information
(for a given study design)

Value of decision based on
current information
Prior predictive
distribution
(pre-posterior)

e Computationally complex
— Requires specific knowledge of the model for (future/hypothetical) data collection
— Again, recent methods have improved efficiency

e Can be used to drive design of new study (eg sample size calculations)

e The package EVSI can be used (with some knowledge of Bayesian modelling) to
estimate the value of effectively any study design in reducing uncertainty in the
corresponding decision-making process

— Sample size calculations/study design
— Research prioritisation
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Research pl’iOI’ityZ Expected Value of Sample Information
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https://github.com/giabaio/EVSI
https://egon.stats.ucl.ac.uk/projects/EVSI

Heath et al (2018). https://arxiv.org/abs/1804.09590
Heath et al Medical Decision Making. 2017. 38(2): 163-173
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Research priority: Expected Value of Sample Information
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Health technology assessment (HTA)

For each module, we may need/use different/specific packages!

® Assesses the impact of uncertainty (eg in
parameters or model structure) on the
economic results

e Mandatory in many jurisdictions (including
NICE, in the UK)

/ N e Fundamentally Bayesian!
/ \
/ \
/ \
/ \
/ \
survHE / N
/ \
/ \
/ \

e Estimates relevant population e Combines the parameters to obtain ® Summarises the economic model

parameters 6@ a population average measure for by computing suitable measures of
o Varies with the type of costs and clinical benefits “cost-effectiveness”

available data (& statistical @ Varies with the type of available o Dictates the best course of

approach!) data & statistical model used actions, given current evidence

e Standardised process
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Survival analysis in HTA Trial data — Kaplan Meier curves

e Survival data are often the main outcome in clinical studies relevant for HTA
— Cancer drugs (progression-free/overall survival time): = 40% of NICE appraisals!
— Need to extrapolate, for economic modelling purposes. BUT: Limited follow up from
trials, not consistent with time horizon of economic model

o
S
@
24
©
=)
©
2
2
5
@
|
o
o~
P
as.factor(arm)=1
as.factor(arm)=0
e
=)
T T T T 1
0 10 20 30 40
time
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Survival analysis in HTA Median time: ¢ : S(t) = 0.5

e Survival data are often the main outcome in clinical studies relevant for HTA
— Cancer drugs (progression-free/overall survival time): = 40% of NICE appraisals!
— Need to extrapolate, for economic modelling purposes. BUT: Limited follow up from
trials, not consistent with time horizon of economic model
o

. — Kaplan Meier
y —  Weibull

0.8

0.6

Survival

0.4

0.2
1

a:
as.factor(arm)=0

0.0

time
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Survival analysis in HTA Mean time: ||

JO

e Survival data are often the main outcome in clinical studies relevant for HTA
— Cancer drugs (progression-free/overall survival time): = 40% of NICE appraisals!
— Need to extrapolate, for economic modelling purposes. BUT: Limited follow up from
trials, not consistent with time horizon of economic model

Survival

Gianluca Baio (UCL)
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“Standard” ) survival analysis in HTA
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(“Standard") survival analysis in HTA A recipe for disaster?!

ey Rialoreinte s~ — ]

2)

\® 1ZZA PASTA
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survHE: a R package for survival analysis in HTA

Objective: Simplify and standardise commands to fit survival analysis

e Can do MLE + bootstrap to get (possibly rough-ish!) estimates from the joint
distribution of the parameters
e Can also do Bayesian models to get (usually better!) estimates from the joint
posterior distribution of the parameters
— INLA: Super fast (comparable to MLE), but currently supports only a restricted range
of models
— MCMC: Slower, but more generalisable — survHE produces and saves the model code
+ data & initial values, so the user could then customise them

Gianluca Baio (UCL) R you seriously saying we shouldn't use Excel? Workshop on R for CEA, 11 Jul 2018 13 /23



survHE: a R package for survival analysis in HTA

Objective: Simplify and standardise commands to fit survival analysis

e Can do MLE + bootstrap to get (possibly rough-ish!) estimates from the joint
distribution of the parameters

e Can also do Bayesian models to get (usually better!) estimates from the joint
posterior distribution of the parameters

— INLA: Super fast (comparable to MLE), but currently supports only a restricted range
of models

— MCMC: Slower, but more generalisable — survHE produces and saves the model code
+ data & initial values, so the user could then customise them

e Automatically produce specialised graphs
— Survival curves + model fitting statistics (AIC, BIC, DIC)

e Can produce a full PSA characterisation of the parameters and the survival curves
— These can be directly used in the economic model!
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survHE: a R package for survival analysis in HTA

Objective: Simplify and standardise commands to fit survival analysis

PSA & extrapolation

< Qrite. surHake. surD—» psa.plot ’

Data preparation

make.ipd | — ~( fit.models \
digitise -

- J

Model fitting & assessment

https://github.com/giabaio/survHE
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Health technology assessment (HTA)

For each module, we may need/use different/specific packages!

® Assesses the impact of uncertainty (eg in
parameters or model structure) on the
economic results

e Mandatory in many jurisdictions (including
NICE, in the UK)

/ N e Fundamentally Bayesian!
/ \
/ \
/ \
/ \
/ \
4 \
missingHE / \
/ \
/ \

e Estimates relevant population e Combines the parameters to obtain ® Summarises the economic model

parameters 6@ a population average measure for by computing suitable measures of
o Varies with the type of costs and clinical benefits “cost-effectiveness”

available data (& statistical @ Varies with the type of available o Dictates the best course of

approach!) data & statistical model used actions, given current evidence

e Standardised process
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Missing data in HTA (Fairly) Typical example: the MenSS trial

e The MenSS pilot RCT evaluates the cost-effectiveness of a new digital intervention
to reduce the incidence of STI in young men with respect to the SOC
— QALYs calculated from utilities (EQ-5D 3L)
— Total costs calculated from different components (no baseline)
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Missing data in HTA Partially observed data

e The MenSS pilot RCT evaluates the cost-effectiveness of a new digital intervention
to reduce the incidence of STI in young men with respect to the SOC
— QALYs calculated from utilities (EQ-5D 3L)
— Total costs calculated from different components (no baseline)

Time Type of outcome  observed (%) observed (%)
Control (n1=75) Intervention (n2==84)
Baseline utilities 72 (96%) 72 (86%)
3 months utilities and costs 34 (45%) 23 (27%)
6 months utilities and costs 35 (47%) 23 (27%)
12 months utilities and costs 43 (57%) 36 (43%)
Complete cases utilities and costs 27 (44%) 19 (23%)
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Missing data in HTA Skewness & “structural values”

e The MenSS pilot RCT evaluates the cost-effectiveness of a new digital intervention
to reduce the incidence of STI in young men with respect to the SOC
— QALYs calculated from utilities (EQ-5D 3L)
— Total costs calculated from different components (no baseline)
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missingHE: a R package to deal with missing data in HTA

Objective: Run a set of complex models to account for different level of complexity &
missingness

diagnostics

Gabrio et al. (2018). https://arxiv.org/abs/1801.09541
https://github.com/giabaio/missingHE
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Bayesian multiple imputation (under MAR)
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Cost differential

Cost-effectiveness analysis

Cost-Effectiveness Plane

1000

500

500

“1000 K=20000 Hurdle model + ICER -1627
Beta-Gamma = ICER -594

Bivariate Normal ~ » ICER -1067
<2 E o1 o2

oo
Effectiveness differential
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Cost-Effectiveness Acceptability Curve

== Hurdle model == Beta-Gamma == Bivariate Normal
MNARL = * MNAR2 = = MNAR3
== MNAR4

Willingness to pay

Workshop on R for CEA, 11 Jul 2018



All in! Web-apps based on R-Shiny
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http://savi.shef.ac.uk/SAVI/

/ savi-Sheffield Accelerate... %\
shofacuk B+ ¢ |[Qsearch O+ ado 7

oty SAVI - Sheffield Accelerated Value of Information

Sheffield.

Release version 2.0.10 (2015-09-24)
Copyright & 2015 Universiy of Shefleid

Aboutyour model  Importfiles  Checkupload ~ PSAResuts  EVPI  EVPPIsingle parameters  EVPPIgroups  Report  Aboutus

What SAVI does

Using only PSA results from your model Slgn U for SAVI news and upda‘es
Send a blank email to savi@sheffield.ac.uk
In  mater ofsecondsfrom the SAVI oniine applcation you can generate
1. Standardised assessment of uncertainty (C-E planes and CEACS) e won' sharo your emal eddress wh anone

2. Overall EVPI per patient, per jurisdiction per year and over your decision relevance horizon Also, you can now follow SAVI on Twitter. The SAVI team tweet regular
3. Expected Value of Perfect Parameter Information (EVPPI) for single and groups of parameters updates and new features
For individuaHlevel simulation models you only need to simulate a small number of individuals per PSA sampl. See the *About your mode” tab. W Follow @Sheheldsavi

Disciaimer: This application s based on peer-reviewed statistcal approximation methods. It comes with no warranty and should be utiised at the user's own
tisk (see here). The underlying code s made avalable under the BSD 3-clause license,

News
SAVI i now avalable as an R package, allowing you to run SAVI
directly on your own machine. You can download insiructons here.

For more information on the method see Mark Strong's website o this paper.

The SAVI process has 4 sieps (using the TABS from lef to right)
Step 1: Save PSA input parametes, costs and effects as separate csv fles

R — - v | Known issues
‘Sometimes SAVI will either not load, or will hang for a while. This is
because SAVI can only deal with one set of computations at a time,
even though SAVI allows mple concurtent users. Be assurred that
‘SAVI keeps concurrent users' data and results separate.

The "Save session" and "Load previously saved session” facilties are
temporariy out of action due to problems of backward compatibiity
with SAVI version 1

The report that SAVI generates s not quite as polished as we would
like. We are working on ths.

New features and bug fixes

Fix for version 2.0.9

We have added a nofe on the EVPPI Groups tab to say that the GP
method for calculating partial EVP for groups of five or more
parameters uses only the first 7,500 rows of the P

Gianluca usly saying we shouldn’t use Excel? Workshop on R for CEA, 11 Jul 2018 20 / 23


http://savi.shef.ac.uk/SAVI/

http://savi.shef.ac.uk/SAVI/

SAVI-Sheffield Accelerate... X | 4.

h 9 3 40 7

shefacuk: =Rk

oty SAVI - Sheffield Accelerated Value of Information

? Sheffield.

Release version 2.0.10 (2015-09-24)
Copyright & 2015 Universiy of Shefleid

Home  Aboutyourmodel (NENSMSIESE Checkupload  PSAResuts  EVPI  EVPPIsingleparameters  EVPPigroups  Report  Aboutus

Setting up your files for import Dowload test files

Import your PSA samples of parameters, costs and effects using the import buttons below.

Try out SAVI using thess test s that we have gensrated from a
Please supply the PSA samples inthe form of three csv fies. L3 J g

hypothetical model. The model has 19 uncertain parameters and two

decision options.
‘SAVI assumes that the first row of the parameter file contains the parameter names. i

SAVI assumes that the first ow of the costs file holds the decision option names.
The first row of the effects file should also hold names, but these names are not used by SAVL £ Download parameters.csv

The csv fles must each have the same number of rows, and the rows must correspond, . the parameters in row 1 must be those that correspond to the
costs and effects in row 1, and so on. & Download costs csv

Costs and effects are assumed to be per-person, and o be absolute rather than incremental (1. there must be the same number of columns as decision

options, including the baseline decision). & Download effects.csv

Parameter importation
Separator

® Comma Semicolon Tab Space
Decimal mark

@® Dot ©) Comma

Choose CSV File

Browse.... | No fle selected.

Costs importation

Separator:

@ Comma O Semicolon () Tab O Space
Decimal mark

@ Dot Comma

Choose CSV File
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http://savi.shef.ac.uk/SAVI/

http://savi.shef.ac.uk/SAVI/

SAVI-Sheffield Accelerate... X | %

shef.acuk/5 B ¢ |[Qse O+ A 40 =

s SAVI - Sheffield Accelerated Value of Information

Sheffleld.

Release version 2.0.10 (2015-09-24)
Copyright 2015 Universiy of Shefieid

Home  Aboutyourmodel Importfies  Checkupioad  PSAResuts WYCH EVPPIsingleparameters  EVPPlgroups  Report  Aboutus
Overall Expected Value of Perfect Information
The overall EVPI per person affected by the decision is estimated to be £0.8687. This is equivalent to 4.343e-05 QALYs per person on the health effects scale.
Ifthe number of people affected by the decision per year is 1000, then the overall EVPI per year is £868.70 for England.

When thinking about the overall expected value of removing decision uncertainty, one needs to consider how long the current comparison wil remain relevant.If the ecision relevance horizon is 10 years, then the overall expected value of
removing decision uncertainty for England would be £8686.96.

Research or data more than this not be considered an efficient use of resources. This is because the return on investment from the research — as measured by the health gain and cost savings
resuting from enabling the decision maker to better identify the best decision option ~ is expected to be no higher than £8686.96.

‘The EVPI estimates in the table below quantify the expected value to decision makers within England of removing all current decision uncertainty at a threshold of £20000 per QALY. This will enable comparison against previous analyses to
provide an idea of the scale of ecision uncertainty i this topic compared with other previous decisions. The EVP estimate for a range of wilingness-to-pay thresholds are ilustrated in the figures below the table.

Overall EVPI

The Expactad Value of Removing all Curent Decislon Uncartanty

Overall EVPI (£) Overall EVPI (QALY)

Per Person Affected by the Decision 1 0.00

Per Year in England Assuning 1000 Persons Affected per Year 869 0.04
over 5 Years 433 0.22

Over 10 Years 8687 0.43

Over 15 Years 13030 0.65

over 20 years 17370 0.87

Over Specified Decision Relevance Horizon (10 years) 8687 0.43

Download table as a csv file

& Download table

Overall EVP! (on costs scale) versus lambda
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http://savi.shef.ac.uk/SAVI/

BCEAweb https://egon.stats.ucl.ac.uk/projects/BCEAweb/

BCEAWeb - Mozilla Firefox

fle Edt View Hstory Bookmarks Tools Help

8 eceawed x\+

€ 08 = uelacuk E Bl ¢ ||Q search “8 ¥ 20~ =

BCEAweb
Welcome | 1.Checkassumptions | 2. Economicanslyss 3. probabilisic Senstity Anayss 4. Vlue of nformation 5. Report

Inthis panel, the user can upload the simulations for the relevant model 11-Plotandsummary | 1.2.Trace plots

Histogram of theta1

1. Import parameters simulation data from: 5
spreadsheet - N
Choose CSVFile
= e -
:
2. select parameter of interest for checking
thetat - 13
i
3.select the number of bins for histogram
s [} 2
o
Mean  Standard deviation 2.5%  Median 97.5%  Monte Carlo SE
thetal 999994 035863 998017 1000011 1001546 00033855
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BCEAweb

Fie Ed View History Bookmarks Tools Help

https://egon.stats.ucl.ac.uk/projects/BCEAweb/

BCEAWED *\

€

uelacuk A

BCEAweb

Welcome

1.Checkassumptions 2. Economic analysis

I this panel, the user can upload the simulation data for the economic
output avectorof h
effectiveness variable and 2 vector of simulations for the cost variable,
for each of the interventions being assessed.

‘The user can alsospemfylhe s U s

Interventions Clickingthe button willrun BCEAn
the background to perform the economic anaysi.

I this panel, the user X th
parameters.

1. Import the (e.c) data from:

Spreadsheet. -

Choose .CSVFile

oo ffect cots, o X EAwehe
2. Define the grid of values for the willingness to pay (wtp)
min max step

o 50000 100

3. Define value for the wtp threshold (eg £)

10000

4.Define Intervention labels

Intervention1

Intervention2

Intervention3

nca intervantion

Gianluca Baio (UC

21, Cost Effectiveness Analysis

[

3.Probabilistic Sensitivity Analysis

4.Value ofinformation 5. Report

22.CostEffectiveness plane

Cost-Effectiveness Plane
Intervention1 vs Interventionz

usly saying we shouldn’t use Excel?

23 Expected Incremental Benefit

2.4 CostEffectiveness Efficiency Frontier
Select comparison to plot

Intervention vs Intervention?] -
Al

Interventiont vs Itervention2

Intervention vs Intervention3
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BCEAweb https://egon.stats.ucl.ac.uk/projects/BCEAweb/

Fle Edt View Hstory Bookmarks Iools Help

/B scenven x\+

€ 08 uclacuk B ¢ |[Qsern

BCEAweb

Welcome Checkassumptions 2. Economicanalysis 3. Probabilistic Sensitivity Analysis 4. Value of inform:

5. Report
SLEVPL  AZinforank | 43.EVPPI
1. Select method of calculation Analysls | Dlagnostics

GAM regression (upto § parameters) - Expected Value of Perfect Partial Information

2. Select parameters to compute the EVPPI

thetas thetas theta? H
3. Select the number of PSA runs to be used (max=10000)

1000 H
4. Methodspecific options:
2. Model s

Fullinteraction M °

Oakley JE, B

parameter iue of P H
probabilsic sensituty analyss sample:anonparametic egression |
Spprosch Medical Dection Making. 201 4734(31311-26. Avalable open
AT ) o 10000 2000 0000 <anoo so000
Mode iting 1233021840 Wilngross 53y
Computing VPRI 08500,08380
Total 13520
Value of the WEprid (€9€)  yaiue of the EvPPI

10000 v eseanss
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BCEAweb https://egon.stats.ucl.ac.uk/projects/BCEAweb/

Fle Edt Vew Hstory Bookmarks Tools Help
B sceawed x\+

€

@a uelacuk =1k e ¥ 20 =

BCEAweb
Welcome  1.Checkassumptions 2. Economicandlysis 3. Probabilstic sensitvty Analysis  4.Value o information 5. Report

Please select the required output and the document format:

Model checking
(@ Plots and summaries

Economic Analysis

@ Costeffectiveness analyss
Costeffectiveness plane
Expected Incremental Benefit

 Effciency fronter

PSA &Value of information

EAC
Multi-comparison CEAC
cear

Evel
Inforrank

Document format
©FDF () Word

NB: generating the document can take some time.
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Let's go all the way?... https://egon.stats.ucl.ac.uk/projects/MMweb/

Tintroduction  2.Parameterinput | 3.Cohortsimulation 4. Health economic evaluation 5. Value of information

2.5 Autocorrelation

2.1 Check assumpt

22Traceplots  23GRplots 2.4 Effe

Parameter of interest Select the number of BINs for histogram

Show base-case Weekly occurrence anaemia bendamusting
7 ——

After completing the selection of the inputs, click
the button to run the statistical analysis
Histogram of WeeKkly occurrence anaemia bendamustine

MeMc simulations 50 A

Population parameters | Survivalanalysis  Administration costs

Treatment costs  Adverse eve Utiities &
g
Population indolent non-Hodgkin's lymphoma (source) [
£
13518 =
6 rituximab refractory follicular lymphoma o
Mean (source) SD (assumption) 8
s 001
Mean age (source) °
- T T ™ T T !
6207 o001 ooz oo0s  ooos cots oo 0007
Weshlyoccurrence anaemia bendamustine
Weight in kg
Mean (source) 5D (assumption) Mean standard deviation 5% Median  97.5% Monte Carlo SE
81 10 00029703 00010262 00012969 00028678 00053797  0.0004194
Helght in cm
Mean (source) D (assumption)
169.52 10
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Escape (from Excel) to victory
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