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1. moral efficiency




Source: Wouters et al JAMA 2020
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1) focuses on the material
(not moral)




2) stunted model of the science




3) encourages the wrong policies
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1) opportunity cost




Vi) vulnerability




v) moral status
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2. moral machinery
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resolve uncertainty about value of a strategy




II) programs
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3. theory of experiments
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4. theory of trajectories










sweet spot of uncertainty










- substitute for SoC
- large number of patients

- long duration
- many scientific resources







- no substitution of SoC
- small number of patients

- short duration
- few scientific resources













typology of inefficiencies
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1) pts / animals in module




2) pts iIn modules after




5. prevalence of trajectory

inefficiency




a) stall and bypass







drug approval




Original Investigation | Oncology

Assessment of Outcomes Associated With the Use of Newly Approved
Oncology Drugs in Medicare Beneficiaries

Angela K. Green, MD, MSc; Michael Curry, MS; Niti Trivedi, MPH; Peter B. Bach, MD, MAPP; Sham Mailankody, MBBS

[64.3%] White) and 9178 SEER-Medicare patients (mean age, 72.7 years; 4800 [52.3%] male; and
7437 [81.0% White]) were compared. Twenty-nine indications for 22 cancer drugs were included.
Median overall survival among Medicare patients was shorter than among patients in the clinical trial
intervention arm for 28 of 29 indications (median difference, -6.3 months; range, -28.7t0 2.7
months). Median duration of therapy among Medicare patients was shorter for 23 of the 27
indications with data available (median difference, -1.9 months; range, -12.4 to 1.4 months). For 9




accelerated approval




Original Investigation 5 O % CO ﬂfl 'm ed
44% not randomized

August 15, 2017

Characteristics of Preapproval
and Postapproval Studies for
Drugs Granted Accelerated Ap- many use surrogates
proval by the US Food and Drug

Administration

Huseyin Naci, PhD, MHS1; Katelyn R. Smalley, BSc1; Aaron S. Kesselheim, MD, JD,
MPH?

JAMA 2017




off label prescription




Schizophrenia (295.xx)4

Bipolar Disorder (Mixed) {

Major Depressive Disorder (296.xx)
Delirium (293.0/780.09)

Dementia of the Alzheimer's Type (290.xx)1
Obsessive-Compulsive Disorder (300.3)
Posttraumatic Stress Disorder (309.81)
Tourette's Disorder (307.23)-

Autistic Disorder (299.00)-

Alcohol Dependence (303.90)

Pervasive Developmental Disorders (299.x)%1
Generalized Anxiety Disorder (300.02)1
Parkinson's Disease

Borderline Personality Disorder (301.83)4
Conduct Disorder (312.8)

Fibromyalgia®{

Traumatic Brain Injury {

Anorexia Nervosa (307.1)4

Personality Disorders (Other than Borderline) {
Primary Insomnia (307.42)

Cocaine Dependence (304.20){

Specific Phobia (300.29)4

Cannabis Dependence (304.30)
Neuroleptic Induced Dystonia (333.7)4
Conversion Disorder (300.11){
Amphetamine Abuse (305.70)
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79% stall
29% bypass




late phase




REVIEW ARTICLE

Bypassing phase 2 in cancer drug development erodes the risk/benefit
balance in phase 3 trials

Hannah Moyer®, Merlin Bittlinger”, Angela Nelson”, Luciano Fernandez®, Jacky Sheng’,
Yuetong Wang®, Joseph C. Del Paggio®, Jonathan Kimmelman®*

JCE 2023
also Neurol 2024

25% p2 bypass
(31% in neuro)




early phase




How well are Phase 2 cancer trial publications supported by
preclinical efficacy evidence?

Michael Pratte, Sylviya Ganeshamoorthy, Benjamin Carlisle and Jonathan Kimmelman

Int J Cancer 2019

69% p?2 trials: no preclinical support
51%: no preclinical or phase 1




b) override







drug approval




Original Investigation
Association of Advisory Committee Votes With US Food and Drug Administration
Decision-Making on Prescription Drugs, 2010-2021

C. Joseph Ross Daval, JD; Theodore W. Teng; Massimiliano Russo, PhD; Aaron S. Kesselheim, MD, JD, MPH

JAMA HealthForum 2023
also J Gen Int Med 2023

33% FDA o/rides expert recs
40% EMA o/rides expert recs




accelerated




Regulatory and clinical consequences of negative confirmatory
trials of accelerated approval cancer drugs: retrospective obser-

vational study

Bishal Gyawali,"* Benjamin N Rome,? Aaron S Kesselheim?

BMJ 2018

33% of time, FDA does not change
label after (-) confirmatory trials




late phase




REVIEW ARTICLE
Bypassing phase 2 in cancer drug development erodes the risk/benefit
balance in phase 3 trials

Hannah Moyer®, Merlin Bittlinger”, Angela Nelson”, Luciano Fernandez®, Jacky Sheng’,
Yuetong Wang®, Joseph C. Del Paggio®, Jonathan Kimmelman®*

JCE 2023; also Neurology 2024

25% P2 override (cancer)
15% P2 override (neurology)




early phase




Original Investigation | Oncology
Costs and Causes of Oncology Drug Attrition With the Example
of Insulin-Like Growth Factor-1 Receptor Inhibitors

Valerie Jentzsch, MSc; Leeza Osipenko, PhD; Jack W. Scannell, DPhil; John A. Hickman, DSc

JAMA-Open 2023




Preclinical Efficacy Failure of Human CNS-Derived Stem Cells for Use in the

Pathway Study of Cervical Spinal Cord Injury

Aileen J. Anderson,’23%* Katja M. Piltti,’-> Mitra J. Hooshmand, !> Rebecca A. Nishi,!3
and Brian J. Cummings!.%34

Stem Cell Reports 2017




c) disintegration







Publication and Reporting Conduct for Pharmacodynamic
Analyses of Tumor Tissue in Early-Phase Oncology Trials

Georgina A. Freeman' and Jonathan Kimmelman®

CCR 2012

19% PD not published
23% incompletely published




Impact of pharmacodynamic biomarkers in immuno-
oncology phase 1 clinical trials

Abdulazeez Salawu ', Alberto Hernando-Calvo !, Rachel Y. Chen °,
Daniel V. Araujo ¢, Marc Oliva ¢, Zhihui A. Liu ?, Lillian L. Siu **

EJC 2022

8% referenced in subsequent pubs




0. Integrated view










dSsume.
- p2 trials are 25% the size of p3 trials

- all RCTs have 50% chance of (+), but...

- P2 results contain signal, e.g.

- chance of (+) P3 falls to 20% if P2 is (-)
- cost of false (-) in P2 is acceptable (i.e. 80% power)
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/. tending the machine
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regulatory approval




regulatory approval
funding decisions
ethics approval

academic medical centres
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meta-research / visibility
economic analyses




meta-research / visibility
economic analyses

solicit info about trajectories

disclose it In consent




meta-research / visibility
economic analyses

solicit info about trajectories

disclose it In consent

clear moral analysis




conclusions
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