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(W Avoidable waste in the production and reporting of
research evidence
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I Viewpoint

(W Avoidable waste in the production and reporting of
research evidence

lain Chalmers, Powl (daszaiou
Series Lancet 2009, T74- B6-83

Research: increasing value, reducing waste 5

Kreahlar

+ . :
Research: increasi : :
@ k@ Reducing waste from incomplete or unusable reports of

How to increase v biomedical research

p rio rltles are Set Paul Glaszioy, Dovglas G Altman, Patrid: Bosswy, lzoballe Bowtron, Mike Qarke, Steven Juliows, SusanMichie Dovid M oher Elirabeth Wiger

lain Chalmers, Michael B Bracken Ben Djulbegovic Sdvio Garattint Jonathan Grant, A Metin Gilmezogly, DavidW Howells John P A loannidis,
Sandy Oliver

Lancet 2014; 383-156-65
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E \/IR EViR Funders' Forum Home ConsensusStatement  Guiding Principles  Implementation of Guiding Princi... Meetings v

Ensuring Value in Research
EVIR

Funders' Collaboration and Development Forum

Guiding Principles

Justifiable research priorities

Principle 1: Health-related research agendas and priorities should be set with the meaningful involvement of those who will use and be affected by health-related research.

Robust research design, conduct and analysid

iple 2: Research should only be funded if set in the context of one or more existing systematic reviews of what is already known or an otherwise robust demonstration of a

research gap.

Principle 3: Funders should take into account advances in research methodology and fund new research only if adequate steps have been taken to reduce bias.
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

A Trial of Lopinavir—Ritonavir in Adults
Hospitalized with Severe Covid-19

B. Cao, Y. Wang, D. Wen, W. Liu, Jingli Wang, G. Fan, L. Ruan B. Sung, Y. C3|

M. Wei, X. Li, J. Xia, N. Chen, J. Xiang, T. Yu, T. Bai, X ™~ =
Y. Yuan, H. Chen, Huadnng Li, H. Huang, S. Tu, F. Gong Statistical review of A Trial of Lopinavir—Ritonavir in Adults Hospitalized
F. Zhou, X. Gu, J. Xu, Z. Liu, Y. Zhang, Hui Li, L. Shang, with Severe Covid-19 by B. Cao et al

X. Dong, Z. Qu, S. Lu, X. Hu, S. Ruan, 5. Luo, J. Wu, L. |
J. Zou, C. Jia, Juan Wang, X. Liu, 5. Wang, X. Wu, Q. Ge,

L. Guo, C. Huang, T. Jaki, F.G. Hayden, P.W. Horby, D Simon Gates, PhD - Professor of Biostatistics and Clinical Trials, Cancer Research UK Clinical
Trials Unit, University of Birmingham, UK

April 8, 2020

Richard Emsley, PhD - NIHR Research Professor & Professor of Medical Statistics and Trials
Methodology, Department of Biostatistics and Health Informatics, King's College London, UK

Darren Dahly, PhD - Principal Statistician, HRB Clinical Research Facility - Cork. HRB Trials
Methodology Research Network. Senior Lecturer in Patient Focused Research Methods,
University College Cork School of Public Health
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difference from standard care in the time to clinical improvement (hazard ratio for
clinical improvement, 1.31; 95% confidence interval [CI], 0.95 to 1.80).
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Mijn ZonMw/ProjectNet Wacatures Over ZonMw Veelgestelde vragen Contact English website

Jo

Subsidies Onderzoek & resultaten Actueel
Home Actueel Nieuws Eerste gehonoreerde onderzoeksprojecten subsidiere...
Nieuws

Eerste gehonoreerde

onderzoeksprojecten subsidieregeling
COVID-19
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Mijn ZonMw/ProjectNet Wacatures Over ZonMw Veelgestelde vragen Contact English website

N’ ZonMw 5

Subsidies Onderzoek & resultaten Actueel
Home Actueel Nieuws Eerste gehonoreerde onderzoeksprojecten subsidiere...
Nieuws Gehonoreerde projecten

De projecten die een incidentele subsidie ontvangen, hebben de volgende onderwerpen:

g » Onderzoek naar onder andere het verloop van de ziekte, langetermijnprognose, kruisreactiviteit,
her-infectie, en het verloop van immuunrespons over de tijd in relatie tot prognose. Hiertoe
o n e rzo e s p r‘ wordt een cohort gevolgd van personen die hersteld zijn van COVID-19 (RECoVERED studie);
» Onderzoek naar dragerschap, ziektelast en transmissie van en naar kinderen (CoKids studie);
COVI D - 1 9 » Onderzoek op het gebied van ziekenhuisepidemiologie ter ondersteuning van
infectiepreventiemaatregelen (COCON studie);

» Een farmacotherapeutische trial met anakinra bij COVID-19-patiénten op de intensive care
(ANACOR-I1C);

» Het in kaart brengen van virusevolutie, verspreiding en transmissie via sequencing om
verspreidingsroutes te voorspellen;

» Sociaalwetenschappelijk onderzoek naar de impact van sociale isolatie op kwetsbare populaties en
welke steun kwetsbare groepen hierbij nodig hebben;

o Trial van [dy (TGl T EREN R T GV el [T 5 -behandeling in patiénten die opgenomen zijn met

matige tot ernstige COVID-19 (ARCHAIC studie);

» Medicijnontwikkeling: studies naar veiligheid en werkzaamheid van antilichamen tegen het
coronavirus.

Judith ter Schure — AMC KEBB Seminar 21-04-2020
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Size Is dependent on intermediate results
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Timing Is dependent on intermediate results
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Inflated error rates
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BIVIC NMedical Research 0)
Methodology BioMed Centra
Research article Open Access

The|fading |of reported effectiveness. A meta-analysis of randomised
controlled trials
Bernhard T Gehr!, Christel Weiss? and Franz Porzsolt*3
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fading

Correspondence

How systematic reviews
cause research waste

Systematic reviews of small trials
increase waste by a =
scientific communi
significant treatment effects that
become smaller or absent when large,
high-quality trials are done. Effect
estimates from systematic reviews
often inform sample size calculations.*
However_focaucs _monch souigiys
provide
treatment effects due to Inclusion

Judith ter Schure — AMC KEBB Seminar 21-04-2020

We dedare no competing interests.

*lan Roberts, Katharine Ker
lan.roberts@lshtm.ac.uk

Clinical Trials Unit, London School of Hygiene &
Tropical Medidne, London WC1E 7HT, UK
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fading

exaggerated estimates
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Journal of Cardiac Failure Vol. 9 No. 5 2003

Perspective

Why do Phase III Trials of Promising Heart Failure Drugs
Often Fail? The Contribution of Regression to the Truth ’

HENRY KRUM. MBES, Pul). FRACP, ANDREW TONEKIN, MD, FRACP

Victoria, Awstralia

fading

exaggerated estimates
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Regression to the Truth

fading

exaggerated estimates
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3 I

Journal of
Clinical
Epidemiology

Journal of Clinical Epidemiology 58 (2005) 543-549

REVIEW ARTICLES

|Eﬂrly extreme contradictory estimates|may a
research:

Regression to the Tru th
I_rf T N L F A I_r" Tt L LA A e

The Proteus phenomenon|in molecular genetics research

and randomized trials

John P.A. Toannidis®™**, Thomas A. Trikalinos®®

fading

exaggerated estimates
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Correspondence

How systematic reviews
cause research waste

Systematic reviews of small trials
increase waste by adyerdisi
scientific communi
significant treatment effects that
become smaller or absent when large,
high-quality trials are done. Effect
estimates from systematic reviews
often inform sample size calculations.* *lan Roberts, Katharine Ker

Howev iews  lan.roberts@lshtm.ac.uk
provide| exaggerated estimates Jof  Clinical Trials Unit, London School of Hygiene &

treatment efects due to inclusion  ropicalMedidne, London WC1E 7HT, UK

We dedare no competing interests.
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Correspondence

Systematic reviews
and research waste

We share lan Roberts’ and
Katharine Eer's frustration with the
poor quality of much research (Oct 17,

Judith ter Schure — AMC KEBB Seminar 21-04-2020

L1 ul Funders and requiators
cannot be expected to support and
endorse large studies without some

reassurance from the results of smaller
existing studies that the substantial

*lain Chalmers, Paul Glasziou
ichalmersi jameslind.net
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Correspondence

Regressiun to the Truth

Early extreme contradictory estimates
The Proteus phenomenon
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Accumulation Bias framework
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Accumulation Bias framework
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Accumulation Bias Framework

'S(t_1|zla°--nzt—1)n
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Accumulation Bias Framework

'S(t_1|zln°°°szt—1)n

where we define
S(t—1121,...,%,1) =P[T=>t|2,...,%_1].
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Accumulation Bias Framework

S(t—1121,...,2,1),

where we define
S(t—1121,...,%,1) =P[T=>t|2,...,%_1].

t—1
S(t=1lz1,..0z) =] [A=2G 12,020,
(=0

A(t|zy,...,2,):=P[T=¢t|T=>t,2,...,%].
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Accumulation Bias
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A(t) A(t)

Regression to the Truth

Early extreme contradictory estimates
The Proteus phenomenon

fading

A(t) A(t)

I exaggerated estimates I

A(t)
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Correspondence

Systematic reviews
and research waste

We share lan Roberts’ and
Katharine Eer's frustration with the
poor quality of much research (Oct 17,
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LR1o)
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* ter Schure J and Grinwald P. Accumulation Bias in meta-analysis:
the need to consider time in error control
F1000Research 2019, 8:962

(https://doi.org/10.12688/f1000research.19375.1)
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Accumulating Science needs Accumulating Tests
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Probability
and Finance

It’s Only a Game!

Glenn Shafer
Viadimir Vovk

_— %0

$25 << o 1§D

\ —
T~ $50 <

— $100

WILEY SERIES IN
PROBABILITY AND STATISTICS

Judith ter Schure — AMC KEBB Seminar 21-04-2020

WILEY SERIES IN PROBABILITY AND STATISTICS

Game-Theoretic
Foundations for
Probability and Finance

Glenn Shafer | Vladimir Vovk




W Centrum Wiskunde & Informatica

Neyman Pearson all-or-nothing bet

$yp =0 if p-value > (&
NP = é if p-value < «@
see

« Grunwald, De Heide & Koolen (2019)

« Shafer (2019)
and for the all-or-nothing strategy vs Kelly gambling, see:

« Tijms (2018)

Judith ter Schure — AMC KEBB Seminar 21-04-2020
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Accumulating Science needs Likelihood Ratios
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How to define a bet

Fair bet: Eyls(Z,)] = $1.

Reinvesting s(Z,)-s(Z;) - s(Z3)

Judith ter Schure — AMC KEBB Seminar 21-04-2020
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How to define a bet: likelihood ratio!

Fair bet: Eyls(Z,)] = $1.

ifwe sets(Z,) = f,(Z, ).r’ffﬂ{*gr]

fl{z:] _ fl{z} B B
o [fu{EI]] - Lfn{z]ﬁ} z}dz = Lfl{ﬂ}dﬂ = 1.

Reinvesting (i.i.d. studies!): s(Z,)-s(2;3)-s(Z3)

Judith ter Schure — AMC KEBB Seminar 21-04-2020
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How to turn the bet into a test

Universal bound / Robbins (1970) / Ville's inequality

Likelihood ratios are martingales, therefore:

1
P, [Ht >0: LRw'" (Zy,...,Z) > —] <a.
a

Judith ter Schure — AMC KEBB Seminar 21-04-2020
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e T-test (one-sided, two-sided)

* Test of two proportions (contingency tables)

* LogRank test (survival / time-to-event analysis)
* Meta-Analysis under heterogeneity



CWI Centrum Wiskunde & Informatica

Become a member!

\(— - ¢ ® ’ ® © & https://www.wsor.nl/members/ we @ ﬁ‘
q Vv V Vereniging voor Statistiek en Operations Research
:}Xé < VVSOR HOME ABOUT v PUBLICATIONS v MEMBERS ~ JOIN CONTACT
KIS

StaﬁStica. Become a member
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Become a coordinator or reviewer!

HOME ABOUT v PUBLICATIONS v MEMBERS v JOIN CONTACT

SAMEN TILLEN WE DE KWALITEIT VAN NEDERLANDS COVID-19 ONDERZOEK NAAR EEN (NOG) HOGER PLAN

Covid-19 Protocol
Review

Statistici slaan landelijk de (virtuele) handen ineen voor de

kwaliteit van klinisch onderzoek naar covid-19

Contact: covidprotocol@vvsor.nl

Promote to send in a proposal for review!
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Background reading (more papers coming up)

» ter Schure J and Griinwald P. Accumulation Bias in meta-analysis: the need to
consider time in error control F1000Research 2019, 8:96

« Grinwald, P., de Heide, R., & Koolen, W. (2019). Safe testing. arXiv preprint
arXiv:1906.07801.

« Shafer, G. (2019). The language of betting as a strategy for statistical and scientific
communication. arXiv preprint arXiv:1903.06991. (most current version:
http://probabilityandfinance.com/articles/54.pdf)
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