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Countering medical 
nihilism by reconnecting 
facts and values
by Ross Upshur, Maya Goldenberg: Studies in History and
Philosophy of Science 2020, 
doi.org/10.1016/j.shpsa.2020.08.005



General argument (1):
Medical nihilism is not the consequence
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Ioannidis, Stegenga Upshur/Goldenberg

Ioannidis (2005): Most scientific
findings are probably false

U/G agree with Ioannidis

Stegenga (2018): We have little
reason to have confidence in the
vast output of medical research

= „Medicine is broken“ 
(Medical nihilism)

U/G agree with Stegenga‘s
analysis, but not with his
conclusion:

Medical nihilism follows only
if things could be otherwise. 



General argument (2): Medical nihilists 
have a false understanding of facts
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EBM, Ioannidis, Stegenga Upshur/Goldenberg

Evidence based medicine (EBM): 
Facts are measured quantities

Ioannidis, Stegenga: Facts are
static and stable

Facts are emergent, defeasible
and socially situated

Ioannidis (2005), Stegenga
(2018): Most scientific findings
are probably false

= We are not able to meet our
own requirements

 Collective despair (Medical 
nihilism)

Scientific account of the world is
limited: It is at best suggestive, 
probably wrong, and difficult to
find…

…but that‘s ok, because it‘s
the best we can get



General argument (3): Where values come 
into play
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EBM, Ioannidis, Stegenga Upshur/Goldenberg

EBM, Ioannidis and Stegenga
adhere to a strict fact/value
dichotomy

Facts and values are entangled

Acknowledging the
entanglement of facts and
values explicitly will enable us
to recognize the values in 
medical research

 Ioannidis, Stegenga & 
others:

Stricter rules are the only way
to improve medical evidence

Recognizing the values in 
medical research will enable
us to discuss openly which
values in medical research are
good or bad
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https://www.derstandard.at/story/2000063330620/us-experte-zwei-drittel-der-wissenschaftlichen-studien-nicht-reproduzierbar



Dichotomies (1): Incontrovertible true 
evidence vs results that are suggestive at best
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EBM, Ioannidis, Stegenga Upshur/Goldenberg

Evidence has to be 100% true,
otherwise it‘s worthless

Evidence is never 100% true; at 
best it is suggestive



Dichotomies (2): Facts and values
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Facts Values

World as it is World as it ought to be

Realm of science Realm of ethics (Wiener Kreis)

Keep values out of science = 
keep wishful thinking out

 Values are considered to be
ethical values

Recent development in 
Analytic Philosophy (1990s): 
epistemic values and
epistemic virtues

 Truth, knowledge, 
plausibility, coherence, 
simplicity or the beauty of a 
hypothesis are values.
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• *1965

• MD, University of Athens School of Medicine, Athens, Greece, 
Medicine (1990)

• Citation index: h=199 

• >4,500 new citations per month (among the 10 scientists 
worldwide who are currently the most commonly cited, perhaps 
also the currently most-cited physician) – according to his 
Stanford profile
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• PLoS Med. 2005 Aug; 2(8): e124. Doi: 10.1371/journal.pmed.0020124

Wikipedia.de: Most requested publication of
Public Library of Science

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1182327/
https://dx.doi.org/10.1371/journal.pmed.0020124
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• Currently Reader at 

• 1999 BA, Biology & Philosophy, University of Victoria

• 2003 MSc, Physiology/Neuroscience, University of Toronto

• 2005 MA, History & Philosophy of Science, Univ. of Toronto

• 2011 PhD, Philosophy, University of California, San Diego

https://cambridge.academia.edu/JacobStegenga/CurriculumVitae

https://cambridge.academia.edu/JacobStegenga/CurriculumVitae
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Jacob Stegenga: Medical Nihilism. Oxford 
University Press 2018.

This book defends medical nihilism, which is 
the view that we should have little confidence 
in the effectiveness of medical interventions. 

If we consider the frequency of failed medical 
interventions, the extent of misleading 
evidence in medical research, the thin 
theoretical basis of many interventions, and 
the malleability of empirical methods in 
medicine, and if we employ our best 
inductive framework, then our confidence in 
the effectiveness of medical interventions 
ought to be low.

https://oxford.universitypressscholarship.com/view/10.1093/oso/9780198747048.001.0001/oso-9780198747048

https://oxford.universitypressscholarship.com/view/10.1093/oso/9780198747048.001.0001/oso-9780198747048


Ross Upshur MD, MSc, MA

• *1958

• Professor at: 

• 1983 MA Queen’s University Philosophy 
Thesis: Prejudice and Understanding: A 
Study of Hans-Georg Gadamer’s
Philosophical Hermeneutics

• 1986 MD McMaster University

• 1997 MSc University of Toronto 
Epidemiology Thesis: Measuring the 
Impact of Influenza on Hospitalizations of 
the Elderly in Ontario

Maya J. Goldenberg
BA, MA, PhD

University of Guelph/Canada

“My research addresses the 
fundamental epistemic question, 
“How do we know what to believe?” 
(or when are knowledge claims 
justified) in health care.”
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Further discussion points (1)
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• Kelly, Heath, Howick & Greenhalgh (2015): Failure to 

address values in a systematic way has hindered the 

development of EBM

• Benjamin et al (2018): “Redefine statistical significance”: 

change the default p-value threshold for statistical 

significance for claims of new discoveries from 0.05 to 0.005.

• Ioannidis (2005): Studies are less likely to be true:
• When the studies conducted in a field are smaller
• When effect sizes are smaller
• When there is a greater number and lesser preselection of tested relationships
• Where there is greater flexibility in designs, definitions, outcomes, and 

analytical modes
• When there is greater financial interest and other interest and prejudice
• When more teams are involved in a scientific field in chase for statistical 

significance



www.ebmplus.org
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“EBM+ is a network of people seeking to improve the ways in which evidence-based 
medicine handles evidence of mechanisms.”



Further discussion points (2)
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• Stegenga (2018): Master argument for medical nihilism uses 

a Bayesian theory of scientific inference: one’s confidence in 

the effectiveness of a medical intervention is a conditional 

probability: P(H/E) – H=hypothesis regarding the effectiveness 

of the intervention; E=available evidence regarding the 

effectiveness of the intervention

• Peirce (1955): The scientific spirit requires a man to be at all 

times ready to dump his whole cartload of beliefs, the 

moment experience is against them. The desire to learn 

forbids him to be perfectly cocksure that he knows already.



Theorem of Reverend Thomas Bayes
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https://en.wikipedia.org/wiki/Bayes%27_theorem



Further discussion points (3)
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• Putnam (2002) argues from a perspectice informed by 

pragmatism that the fact-value dichotomy has collapsed

• Helen Longino (1990): Social criticism is key to science’s 

epistemic success. Objectivity in science is interactive. 

Scientific inquiry is objective to the degree that it permits 

transformative criticism.

• Heather Douglas (2009): Determinations of evidentiary 

justification are qualified by determinations of inductive risk: 

what is the consequence of wrongly accepting or rejecting a 

hypothesis (inductive risk = how social values enter medical 

science)



Structure of “Countering medical nihilism”
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• Upshur/Goldenberg claim: science is socially embedded; 
organization of science has impact on results

Their paper is socially embedded in philosophy departments:

Introduction  Michael P Kelly et al. 2015 (philosopher) 

 Daniel J Benjamin et al. 2018 (behavioural economist) 

 John P.A. Ioannidis 2015 (statistician) 

 Jacob Stegenga 2018 (philosopher) 

 Charles Sanders Peirce (philosopher) 

 Hillary Putnam 2002 (philosopher) 

 Helen Longino (philosopher) 

 Heather Douglas  2009 (philosopher)  conclusion



Topic: tightening the rules
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Source: Das österreichische Gesundheitswesen – ÖKZ / 

ÖKZ EXTRA: MedTech & Medica, 61. Jg. (2020), p. 5-6.



“Begutachter unter Begutachtung”
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• Something happened: PIP scandal 2015 (deficient breast implants)

 New EU Medical Devices Regulation 2017 

 Austria’s two Notified Bodies (Benannte Stellen) for the conformity of Medical 

Devices (TÜV Austria in Vienna and PMG at the TU in Graz) discontinued their 

activities because of the elevated requirements of the new MDR Regulation.

 Status quo: No Notified Body in Austria for MDR. (15 in the whole EU.)

 QMD Services (founded 2018), subsidiary of Quality Austria – Trainings, 

Zertifizierungs und Begutachtungs GmbH applies for appointment as Notified 

Body

• Certification process requires a number of years; not certain that QMP will pass.

• Greatest challenge: to provide an expert panel consisting 3 experts with 

documented expertise for nearly every medical device (1 for medical use, 1 with 

technical expertise, 1 with quality management expertise)

 Prices of medical devices (contain already 30% for certification and market  

admission) will probably increase



What is missing in Upshur’s & 
Goldenberg’s paper
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• GxP (GMP, GLP, GCP, GDP, etc.), cGMP

• Guidelines, directives (EU, USA, ICH)

• Scientific advices by competent authorities

• Pharmacopoeias (EU, US, GB, International)

• Regulations for clinical trials (randomizing, blinding)

• Regulations for toxicology studies

• Role of the Qualified Person (QP)

• Pharmacovigilance
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• Principles 2.1 – 2.3: values are involved in medical research

• Principle 2.2: risk-benefit assessments are involved, too

https://ichgcp.net/2-the-principles-of-ich-gcp-2

https://ichgcp.net/2-the-principles-of-ich-gcp-2


Good Laboratory Practice (GLP): principles
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Separation of roles between researchers and quality assurance

• DIRECTIVE 2004/10/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 11 February 2004
• In German: Deutschland:  Chemiekaliengesetz (ChemG), Anhang 1: https://www.gesetze-im-

internet.de/chemg/BJNR017180980.html

https://www.gesetze-im-internet.de/chemg/BJNR017180980.html


GLP = Science + Quality Management System
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• Some (selected) principles of GLP

• Adequate premises (buildings, labs)

• Qualified staff (documented)

• Written procedures for all work steps (SOPs – Standard 
Operational Procedures)

• Study director and person responsible for quality assurance (QA)

• All analytical tests have to be validated

• Analytical devices and EDV system have to be qualified

• Study plan approved by study director

• QA should store copies of all SOPs and approved study plans

• Conduct of a Master Schedule by QA (register of the current 
status of all studies)

• Study report signed by Study Director and QA



GxP is not considered to be science; neither 
science+
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• 2019 Aposcience grant application to Wirtschaftsagentur

Wien – WA: a stability study does not have any novelty value 

(Neuheitswert) = It is no science.

• GxP product development research is not undertaken out of 

curiosity for outcomes, but because you have to (guidelines, 

directives, laws) = an important characteristic of science is 

missing

• On the other hand: Guidelines, directives & laws also state 

only that GxP research has to be scientifically sound = GxP

is not considered to be more than science (science+)



GxP:  Science is not enough for 
pharmaceutical product development
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Science Market

Market 
admission

Science GxP science

Preclinical
development

Product development

Clinical trials
Phase IV clinical trial, pharmacovigilance, 

ongoing stability program, product
specifications: trend monitoring

Upshur‘s & Goldenberg‘s view:

Market

In reality:

GxP research does not stop with market admission:



FDA concept: cGMP – current GMP
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• Responsibility is always with the manufacturer

• cGMP – manufacturer has always be up-to-date

https://www.fda.gov/drugs/pharmaceutical-quality-resources/facts-about-current-good-manufacturing-
practices-cgmps

https://www.fda.gov/drugs/pharmaceutical-quality-resources/facts-about-current-good-manufacturing-practices-cgmps


Safety of a pharmaceutical product
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Toxicology studies:

• Acute toxicity studies (single dose)
• (Sub-)chronic toxicity studies

(repeated dose)
• Genoxicity studies
• Cancerogeneity studies
• Reproduction and Developmental

Toxicity
• Local Tolerance

Clinical Trials

• Ethics committee vote
• National competent authority

decision
• Adverse events reporting
• DSMB (Data Safety Monitoring 

Board)

After Market Admission

• Clinical Phase IV trial
• Pharmacovigilance
• PSUR (Periodic Safety

Update Report)



Therapeutic efficacy vs therapeutic 
effectiveness in clinical trials
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• In clinical phase II trials

• “Efficacy can be defined as the 

performance of an intervention 

under ideal and controlled 

circumstances,…

• Defined patient group under 

optimal treatment conditions

• IMP vs Placebo

• Measures whether a treatment 

influences positively the outcome 

of interest (e.g. wound size 

reduction)

• In clinical phase III trials
• …whereas effectiveness refers to 

its performance under ‘real-world’ 

conditions.”

• With inhomogenous patient 

groups and insufficient medical 

resources.

• IMP vs Standard of Care

• Measures whether a treatment 

influences positively the (whole) 

disease

• Measures to increase patient 

compliance are not allowed
Singal AG et al. A primer on effectiveness and efficacy trials. Clin Transl Gastroenterol. 2014 Jan 2;5(1):e45. doi: 10.1038/ctg.2013.13.



The role of the Qualified Person (QP)
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• Every site manufacturing pharmaceutical drugs is required to 

have available at least one Qualified Person (Austrian 

Arzneimittelbetriebsordnung (AMBO) 2009, §7)

• Role separation between QP, Head of production and Head 

of quality assurance

• A QP may share responsibility only with another QP

EU GMP Guide: EudraLex Volume 4, Annex 16: Certification by a Qualified Person and Batch Release, 
https://ec.europa.eu/health/sites/health/files/files/eudralex/vol-4/v4_an16_201510_en.pdf

https://ec.europa.eu/health/sites/health/files/files/eudralex/vol-4/v4_an16_201510_en.pdf


The Pharmacopoeias

Journal Club ARGE Ankersmit, 12 Oct. 2020

Helmut Hofbauer

31

• Analytical methods

• Reference standards

• Reagents

• Dosage forms

• Container materials

• Monographs on specific drug compounds



Market approval ≠ clinical adoption
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• “Importantly, FDA approval does not ensure clinical 

adoption. Physicians may or may not prescribe an approved 

drug, and health insurers and formularies may or may not 

cover the cost of therapies, further increasing the financial 

risks of drug development.”

JCI – The Journal of Clinical Investigation

Formulary: A list of prescription drugs covered by a prescription drug plan or another insurance plan offering 
prescription drug benefits. Also called a drug list.
https://www.healthcare.gov/glossary/formulary/

https://www.healthcare.gov/glossary/formulary/


Conclusion: staircase of confidence levels in 
science
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Number of persons having checked the evidence

Scientific 
publication

GxP product
research

Randomized
controlled

clinical trials

Market 
admission of
drug product

Texbook
knowlege, 
treatment

guidelines by
medical

associations

Pharmacopoeia
monographs

Checked for
plausibility by
peer review

Replicable
results
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