
Jonathan Kimmelman
Dept Equity, Ethics and Policy • McGill University 

A Catalog of Moral Inefficiencies in 
Drug Development: 
The Trajectory



Source: Wikipedia



10% 80%



opportunity



opportunitydeprivation
of opportunity



1



maximize moral efficiency



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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i) welfare



ii) labour



iii) opportunity cost



vi) vulnerability



v) moral status
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2. moral machinery
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i) studies





decision device



ii) trajectories





resolve uncertainty about value of a strategy



iii) programs



drug+ evidence



discover ≥ 1 effective strategy
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3. theory of experiments
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4. theory of trajectories
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- substitute for SoC
- large number of patients
- long duration
- many scientific resources
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- no substitution of SoC
- small number of patients
- short duration
- few scientific resources
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typology of inefficiencies
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1) pts / animals in module



2) pts in modules after



5. prevalence of trajectory 
inefficiency



a) stall and bypass
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drug approval
accelerated approval



JAMA 2017

50% confirmed
44% not randomized

many use surrogates
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79% stall
29% bypass
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25% p2 bypass
(31% in neuro)

JCE 2023
also Neurol 2024
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69% p2 trials: no preclinical support
51%: no preclinical or phase 1

Int J Cancer 2019



b) override
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drug approval



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

JAMA HealthForum 2023
also J Gen Int Med 2023
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accelerated



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

BMJ 2018
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JCE 2023; also Neurology 2024

25% P2 override (cancer)
15% P2 override (neurology)
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JAMA-Open 2023



Stem Cell Reports 2017



c) disintegration
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CCR 2012

19% PD not published
23% incompletely published



8% referenced in subsequent pubs

EJC 2022



6. integrated view
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assume:
- 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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7. tending the machine
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regulatory approval



regulatory approval
funding decisions
ethics approval

academic medical centres



cognitive



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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