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Economists building models need I e

to think big!

Chloroquine and Hydroxychloroquine: ®

Should these drugs be used to treat COVID-19? |gpMm| |5

Several in vitro studies report antiviral activity of Chloroquine and
Hydroxychloroquine against SARS-CoV-2. At present, there is
insufficientin vivo evidence to recommend their use for the current
pandemic outside of clinical trials. Further, high-quality studies are
urgently needed to provide guidance to clinicians and policy-makers.

Kerstin Frie & Kome Gbinigie

#EvidenceCOVID 25 March, 2020

Effect on mortality HCQ vs control July 2020

HCQ Control Odds Ratio Odds Ratio

Study or Subgroup __log[Odds Ratio] SE_Total _ Total Weight IV, Random, 95% CI IV, Random, 95% CI
Ayerbe 2020 -1.0866 0.1846 1857 162 13.6% 0.34 (0.23,0.48) o

Geleris 2020 0.4501 0.1526 811 565 13.8% 1.57 (1.16,2.12) -

Kuderer 2020 0.4257 03611 89 486 121% 1.53(0.75,3.11] -T-—

Magagnoli 2020 0.832 02498 198 395 13.1% 2.30[1.41,3.75] —_—

Mahévas 2020 01947 05117 84 83 10.5% 1.21(0.45,3.31) e

Membrillo 2020 -1.222 03749 123 43 12.0% 0.29(0.14,0.61) ——

Rosenberg 2020 05396 0253 271 221 131% 1.72[1.04,2.82) -

Yu 2020 -1.3627 03804 48 502 11.9% 0.26(0.12, 0.54) —_—

Total (95% Cl) 3481 2463 100.0% 0.87 [0.46, 1.64] *

Heterogeneity: Tau®= 0.74; Chi*= 83.80, df= 7 (P < 0.00001); F= 92% =0 o1 0=1 ] 1=0 100:
Test for overall effect: Z= 0.44 (P = 0.66) = Févours HCQ Favours Control

Front. Med., 29 July 2020 :https://doi.org/10.3389/fmed.2020.00482

Effect on mortality HCQ vs control: May 2021

£ B Combined OR on all-cause
=:: . mortality for
=T | ... hydroxychloroquine

=% IS 1.11 (95% CI: 1.02, 1.20)
Dominated by two large RCTs
RECOVERY and SOLIDARITY

Various frameworks and guidelines

Not all models are

Interim methods guide for developing service guidance 2014

Process and methods [PMGB]  Published: 31 October 2014 C re ate d e q u al I n

e et S the level of
[ < [ e |

corsiemrs evidence that can
' inform decisions

Procedure Sub-tree:

Early health
economic models
were simple, but
find it hard to
capture complex
diseases like

diabetes
Circulation 1994: https://doi.org/10.1161/01.CIR.89.4.1859

Procedural Success INITIAL

PROCEDURE

Diabetes models
require several years
of development &
large data sets (such
recently developed
Type 1 model)

Diabetes Care 2020 Jun; dc192249.https://doi.org/10.2337/dc19-2249



https://doi.org/10.2337/dc19-2249
https://doi.org/10.1161/01.CIR.89.4.1859

Using meta-analysis to better
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understand simulation models 0 HERC

Search of the diabetes model-based
economic evaluations literature
produced 124 comparisons from 76
papers;

o Extracted information on baseline
change & LE/QALY;

* Looked at the association between
changes in incremental QALYs and
changes in HbAlc (measure of blood
glucose);

 Provided a calculator to “check” if
Individual models are outliers:

Change in QALY

Change in QALY

irmacoEconomics (2017) 35:319-329 @ CrossMark
1007/540273-016-0466-0

SYSTEMATIC REVIEW

How Consistent is the Relationship between Improved Glucose
Control and Modelled Health Outcomes for People with Type 2
Diabetes Mellitus? a Systematic Review

Xinyang Hua' - Thomas Wai-Chun Lung'? - Andrew Palmer? - Lei Si® -
William H. Herman® - Philip Clarke'
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Whole disease modelling
community: Mt Hood challenge
network
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Available online at www.sciencedirect.com Value

Set up in 1999 when two modelling groups o SclenceDieuct -
compared their diabetes simulation models: ELSVIRR e e °

Computer Modeling of Diabetes and Its Transparency: A Report @c.(.m,.k
on the Eighth Mount Hood Challenge

- - Andrew J. Palmer, MBBS ™", Lei Si, PhD", Michelle Tew, MPharm, MPH", Xinyang Hua, MS°,
Mlclme] S. Willis, PhD", Chnsnun Asstburg, PhD”, Phil McEwan, PhD , José Leal, PhD
« He international conferences, where u e e e i
3 Patrick J. OCormoi, M'D, MPH Mlch.azl Erandle, MD™", Harry J. Smolen, PhD" ,James C. Gahn, PhD"?
William J. Valentine, PhD ", RichmdF Pollock, MA, MSm" Permy Breeze, PhD"", Alan Brennan, PhD"",
Daniel Pollard, MSc™~, Wen Ye, PhD** \mﬂmm H. Hermﬂn, MD, » Deanna J. Isnmtm, PhD'?

:
to a dozen modellin roups have undertaken e e e o
“Menzies Ingtitute for Medical Research, University of Tasmania, Hobart, Tasmania, Australia; “Centre for Health Policy, Melbourne

School of Population and Global Health, UH‘U!?S‘[} of Melbourne, Melbourne, Victoria, Australia; “The Swedish Institute for Health

Economics, Lund, Sweden; *Health Economics and Outcomes Research Led., Cardiff, UK; "Health Economics Research Centre, Nuffield
. Department of Population Health, University of Oxford, Oxford, UK; ’qum Real-World Evidence Solutions, Zaventem, Belgium;
challenaes and compared results Tt it e i e e
] Medical Center Groningen, Grc:?lqun The Ne it Institute and HealthPartners Center for Chranic Care
Innovation, Minneapalis, MN, USA; *Department of Intemal Medicine, Kantonsspiral St. Gallen, St. Gallen, Switzerland; **Medical
Decision Modsling Inc , Indianapalis, IN, LISA; “Oissian Health Economics and Communications, Basel, Suitzerland, “*School af
Health and Related Research, University of Sheffield, Sheffield, UK; “Department of Binstatistics, University of Michigan,
Ann Arbor, ML, USA; *“Departments of Intemal Medicine and Epidemiology, University of Michigan, Ann Arbor, ML, USA;
*“Departments of Internal Medicine, University of Michigan, Ann Arbor, M1, USA; “*Department of Medicine, University of Chicago,
Chicago, IL, USA

« Have a website with resources and
iInformation:

+ Maintain a diabetes simulation model registry; E;‘:,g‘;{;}f;;‘;’;:ﬁ;f;’s“

« Have defined standards for transparency in Mt Hood Diabetes

simulation modelling Challenge Network

« Awarded a prize for applied paper that best
Implements the guidelines

Overview

- 11 . 7
) Mount Hood Diabetes Challenge Network is dedicated to promoting an exchange of ideas and
information between those developing and using health economic diabetes simulation models.

The Mount Hood Diabetes Challenge Network has run a diabetes computer simulation modeling
conference bi-annually since 1999. A major focal point of the conferences are comparisons of health

economic diabetes models both in terms of their structure and performance. A write-up of a past
way (0) ISSemina |ng InNformation

The Network has also recently developed an extensive set of diabetes simulation modeling resources
for those developing or using simulation models

The search site function on the right hand side of the menu bar is a good way to find specific
information.

If you would like to receive information on future diabetes simulation modelling meetings, please

send an email with 'ADD ME TO THE MAILING LIST" in the subject line to
mthood2016[at]gmail.com, or use the form on the contact page.

https://www.mthooddiabeteschallenge.com/



https://www.mthooddiabeteschallenge.com/
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Better understanding models:
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role of reference cases & mode| s HERC
registries
* One way to compare models is to simulate a 0.5% reduction in HbA1c
reference case. This involves a pre-defined oL agaLy

treatment effect (eg change in HbAlc in the case
of diabetes models) on a standard patient;

0.60

0.40

« Recent comparisons by the Mt Hood network '
Indicates wide variation in incremental LE and
QALYSs;

0.25

0.20

* A major challenge for health economics is to find | _
ways of resolving or accounting for these cocmT| &
differences across models; [

ECHO-T2DMF

iavia com|

« A model registry and reference case also provides N S
a way to track changes in a model over time — one Carair UeBRES @
positive step would be for journals and payers to micaoof
require a reference case to be run and reported [

when a model is used to evaluate an intervention; '

re = 0.3287 (p=0.2969)

Tew M. Forthcoming in MDM



Using registries to stop

“WTP threshold hacking”

Selective reporting and publication of

results deemed statistically significant
(i.e. P<0.05) is a significant problem in
science;

Trial registries (ClinicalTrials.gov)
requiring pre-specification of primary
endpoints has reduced the problem of
“P-hacking” in reporting of RCTs;

We face the same problem in health
economics- as cost-effectiveness is
determined against a WTP threshold,;

“WTP threshold hacking” involves
adapting a model until it produces a ICER
below a threshold,

The solution to this problem probably
also will involve use of registries of
models

=

Donsity
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Adda J. P-hacking in clinical trials and how incentives shape the
distribution of results across phases
PNAS 2020; https://doi.org/10.1073/pnas.1919906117

Reference simulation

The values below are simulated Quality Adjusted life Years (QALYs) for a sert of reference simulations

0.5% red. |10mmHg in| 0. 5mmol/1 | T-unit red All

Control

HbAlc SBP red. LDL BMI combined



https://doi.org/10.1073/pnas.1919906117

