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There are some philosophical questions that can be answered without attention to the social context in which evidence is produced and distributed. Abstracting away from social context is an excellent way to ignore messy details and lay bare the underlying structure of the limits of inference. Idealization is entirely appropriate when one is essentially asking: In the best of all possible worlds, what am I entitled to infer? Yet, philosophers’ concerns often go beyond this domain. As an example I examine the debate on mechanistic evidence and then reevaluate a canonical case study in this debate. I show that for the assessment of actual evidence, produced in a world that is far from ideal, omission of the social aspects of medical epistemology (e.g. commercial drivers of medical research) leads philosophers to draw the wrong lessons from cases they take as paradigmatic cases for their views. I close by arguing that social epistemology provides an avenue to incorporate these complications and provides the necessary framework to understand medical evidence.
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	Similar arguments for the necessity of causal accounts for extrapolating from an RCT have been put forward by others (e.g. Clarke et al. 2014), though there remain fundamental philosophical differences between the views (Dragulinescu 2012). In this section and the next, I focus on Cartwright and Howick; however, the argument applies to any account that ignores industry funding and seeks to have practical application.


	Studies had shown that 25% of patients that died suddenly had no symptoms of heart disease. The treatment population at issue below, on the other hand, were patients thought to be at risk for sudden cardiac death because they had both asymptomatic arrhythmias and had suffered from a myocardial infarction.


	The various terms used in the medical literature for this phenomenon were “premature ventricular complexes,” “ventricular premature complexes,” and “extrasystoles.” I have chosen to stick with Howick’s acronym for the sake of simplicity.


	Figure 1 (and the death toll estimates) does not include a large number of patients who died in the first 2 weeks of the trial, when all patients were on an antiarrhythmic drugs to establish the effectiveness of VEB suppression in that patient. Of the first 91 deaths in CAST I, 41 occurred during the 2-week titration phase of the trial (during which there was no placebo group for comparison). These deaths were not included in the analysis. In CAST II, with another class I antiarrhythmic drug, a placebo group was added to the initial phase of the trial. Before this trial was stopped, researchers recorded 17 deaths during titration compared to 3 on placebo. Antecedently, the drug studied in CAST II was thought to be the “most benign” member of the class. Since the initial dose given was low and high doses increase risk, the results “may be considered a minimal estimate of the risk of the initiation of drug therapy” (CAST II, 1992, p. 230).


	My thanks to the anonymous reviewer for their suggestion to add such citations and for bringing the Jureidini et al. (2016) study to my attention.


	This account draws heavily on the book Deadly Medicine (Moore 1995) referenced by the EBM advocates as their source for information on arrhythmias. I will indicate where my account differs from Moore’s rendition in footnotes.


	Moore suggests that the cardiac suppression hypothesis was only based on simple correlation and that it was equally plausible that heart arrhythmias and subsequent cardiac arrests had a common cause, but were not themselves causally related: “Every doctor has been taught that an association between two events does not prove a causal link. In this case it was equally plausible that premature beats were nothing more than a telltale indicator of underlying permanent damage” (p. 49). Howick repeats this claim: “The available evidence suggested an epidemiologic link between VEBs and mortality, but association is not causation. Moreover, even at the time there were good reasons [he does not specify what these were] to believe that after myocardial infarction, the heart is damaged in a way that both causes VEBs and raises the risk of sudden death” (p. 138). The supposition that the arrhythmia suppression hypothesis confused correlation with causation is simply untrue. For example, in the very speech in which Lown described his theory, he addressed the topic: “It may be argued cogently that prognostic implications are not determined by the ventricular premature complex [VEBs] but by the extent of cardiac disease because the grade of ectopic activity is largely an expression of the severity of the disease. A corollary inference is that the attempt to control ventricular arrhythmia is futile because the ultimate outcome is determined by the extent of heart disease. A recent study of Schulze et al. contradicts such a conclusion” (Lown 1979, p. 316).


	A familiar, though controversial example is the use of t-cell counts—rather than death—to evaluate AIDS treatments (Epstein 1996).


	To be fair, Morganroth’s position was that we must first establish that drugs suppress VEBs, then “once antiarrhythmic agents are available which are effective, safe and well-tolerated for long periods of time, we will have the ability to test [the arrhythmia] hypothesis (Morganroth 1983, p. 64). While a reasonable plan for research, it confuses the mandate of the FDA. Drugs are not made available so they can be shown to be effective, they are shown to be effective so they can be made available. As Moore (1995) details, Morganroth was personally brought in by 3M to meetings with FDA director Robert Temple and was successful in convincing him to approve the drug for the wider indication solely on the basis of surrogate endpoint data—a stance Temple had initially regarded as unwarranted and potentially dangerous without further trials (i.e. a trial like CAST).


	It is difficult to determine the exact causes for rejection and whether bias (conscious or unconscious) plays a role in any individual case. Nevertheless, some of the referee comments that Winkle received were difficult to understand. For example, his article was rejected from Circulation “because the literature does not at present contain an overall description of the antiarrhythmic efficacy of Enkaid, it seems somewhat inappropriate to include a separate article about this specific adverse side-effect” (quoted in Moore 1995, p. 66). This explanation is odd given the existence of four separate studies describing the antiarrhythmic efficacy of Enkaid, all cited in Winkle’s manuscript (1981).


	The loss of advertising is a real possibility. In 1992 when the Annals of Internal Medicine ran an article that identified false claims made in contemporary medical advertisements, the journal lost $1.5 million from cancelled ad contracts (Altman 1999). Marcia Angell (former editor in chief of NEJM) explains that pharmaceutical companies don’t even have to be involved explicitly; simply the threat of legal action and potential loss of advertising revenue can lead journal editors to self-censor (Abramson 2004, p. 113).


	Precise numbers are not available, but this figure is consistent with industry averages for such arrangements.


	Woosley wrote this in the sobering year after the CAST-I trial was published in 1989. It should be noted that pre- approval seeding trials were specifically prohibited by the Kefauver–Harris amendments in 1962. Though Woosley was employed by pharmaceutical manufacturers, he was also on the FDA advisory panel and thus—assuming he knew of the seeding trials at the time—had reason to vote against approving antiarrhythmic drugs or in some way censuring the manufacturers when the advisory panel addressed antiarrhythmic drugs in 1984.


	The Holter heart monitor had become a popular way to diagnose VEBs and could be used to ensure the drugs suppressed VEBs as well.


	It does no good to object that the CAST study happened nearly 40 years ago. The continued use of statins after the ALLHAT study in 2001 is a modern day examples of irrational prescription due to heavy promotion (Lenzer 2003).


	
Longino (2002) adds “tempered” to her earlier (1990) criterion of equality to ensure that authority is not doled out irrespective of training or track record. A member of the community can lose authority if, for example, they dogmatically adhere to their position in light of cogent criticism. It is also worth noting that in the ideal community, not only must opposing views be given a venue, but the community has a positive duty to “take active steps to ensure that alternative points of view are developed enough to be a source of criticism and new perspectives” (2002, p. 132).


	For a full defense of veritistic value see pp. 87–99; for Goldman’s development of infospheres see Chapt. 6, esp. pp. 161–165.


	For a full treatment of decision vectors, see chapter 4 of Solomon (2001).


	Solomon classes an egocentric bias towards one’s own data as an empirical vector because it is preference for a theory on an empirical basis. In this case, recall that Winkle was one of the first to publish on arrhythmogenic effects and Morganroth was conducting research on using VEBs as a proxy for establishing the efficacy of antiarrhythmic drugs. Accordingly, the salience of their own data would be an empirical decision vector for each of their respective views. Incidentally, contrary to his portrayal by Moore (1995), my reading is that Morganroth was largely operating in good faith.


	Which is not to say that this is what the analysis would in fact show, I mean to highlight here that Solomon’s view has the virtue of neither being naïve to the presence of industry funding nor too cynical to think that industry-funded research is never dispositive. Goldman’s (1999) view has this virtue as well, whereas the power imbalances created by industry seem to make it impossible to satisfy Longino’s (2002) account within the current system (see especially p. 131).


	I would like to thank Manuela Fernández Pinto, Phyllis Illari, and an anonymous reviewer for pushing me on this point. While, the general trend within social epistemology has been a movement to examine particular cases which produce narrowly tailored normative suggestions, I believe that there is also philosophical work to be done that will apply to medical epistemology writ large (indeed, even industry-funded science generally). In part, this is because companies are using the same tactics across industrial sectors (White and Bero 2010).


	For some of the tensions between social empiricism and critical contextual empiricism see Solomon (2015a, b).


	For critiques of Longino with specific reference to commercial pressures in science see Biddle (2007), Jukola (2015), Fernández Pinto (2014). For Solomon’s emendation on her own view see Solomon (2015a). Solomon (2015b) has recently written extensively on medicine, but while a work in social epistemology, it does not draw heavily on social empiricism.





References
	Abramson, J. (2004). Overdosed America. New York: Harper Collins.

                    Google Scholar 
                

	Altman, L. (1999). Inside medical journals, a rising quest for profits. New York Times, 24, F1.

                    Google Scholar 
                

	Anderson, J., Lutz, J., & Allison, S. (1983). Electrophysiologic and antiarrhythmic effects of oral flecainide in patients with inducible ventricular tachycardia. Journal of the American College of Cardiology, 2, 105–114.
Article 
    
                    Google Scholar 
                

	Anderson, J., Stewart, J., & Crevey, B. (1984). A proposal for the clinical use of Flecainide. American Journal of Cardiology, 53, 112B–119B.
Article 
    
                    Google Scholar 
                

	Anderson, J. L., Stewart, J. R., Perry, B. A., Van Hamersveld, D. D., Johnson, T. A., & Pitt, B. (1981a). Oral flecainide acetate for elimination of ventricular arrhythmias in man. The American Journal of Cardiology, 47, 482.
Article 
    
                    Google Scholar 
                

	Anderson, J. L., Stewart, J. R., Perry, B. A., Van Hamersveld, D. D., Johnson, T. A., Conard, G. J., et al. (1981b). Oral flecainide acetate for the treatment of ventricular arrhythmias. New England Journal of Medicine, 305(9), 473–477.
Article 
    
                    Google Scholar 
                

	Angell, M. (2004). The truth about drug companies. New York, NY: Random House Press.

                    Google Scholar 
                

	Avorn, J. (2004). Powerful medicines: The benefits, risks, and costs of prescription drugs. New York, NY: Alfred A. Knopf.

                    Google Scholar 
                

	Bass, A. (2008). Side effects. Chapel Hill, NC: Algonquin Books.

                    Google Scholar 
                

	Biddle, J. (2007). Lessons from the Vioxx debacle: What the privatization of science can teach us about social epistemology. Social Epistemology, 21, 21–39.
Article 
    
                    Google Scholar 
                

	Bigger, J, Jr., Fleiss, J., Kleiger, R., Miller, J., & Rolnitzky, L. (1984). The relationship between ventricular arrhythmias, left ventricular dysfunction and mortality in the two years after myocardial infarction. Circulation, 69, 250–258.
Article 
    
                    Google Scholar 
                

	Bright, L. K. (2017). On fraud. Philosophical Studies, 174, 291–310.
Article 
    
                    Google Scholar 
                

	Broadbent, A. (2011). Inferring causation in epidemiology: Mechanisms, black boxes, and contrasts. In P. Illari McKay, F. Russo, & J. Williamson (Eds.), Causality in the sciences (pp. 45–69). Oxford: Oxford University Press.
Chapter 
    
                    Google Scholar 
                

	Brody, H. (2007). Hooked: Ethics, the medical profession, and the pharmaceutical industry. Lanham, MD: Rowman and Littlefield.

                    Google Scholar 
                

	Campbell, R. W. (1981). Evaluation of antiarrhythmic drugs: Should the Lown classification be used. In E. N. J. Morganroth (Ed.), The evaluation of new antiarrhythmic drugs (pp. 113–122). Boston, MA: Martinus Nijhoff Publishers.
Chapter 
    
                    Google Scholar 
                

	Cartwright, N. (2007). Are RCTs the gold standard? Biosocieties, 2, 11–20.
Article 
    
                    Google Scholar 
                

	Cartwright, N. (2009). What is this thing called “efficacy”? In C. Mantzavinos (Ed.), Philosophy of the social sciences. Philosophical theory and scientific practice (pp. 185–206). Cambridge: Cambridge University Press.
Chapter 
    
                    Google Scholar 
                

	Cartwright, N. (2010). What are randomized controlled trials good for? Philosophical Studies, 147, 59–70.
Article 
    
                    Google Scholar 
                

	Cartwright, N. (2011). A philosophers view of the long road from RCTS to effectiveness. The Lancet, 377, 1400–1401.
Article 
    
                    Google Scholar 
                

	Cartwright, N., & Hardie, J. (2012). Evidence-based policy. Oxford: Oxford University Press.
Book 
    
                    Google Scholar 
                

	Cartwright, N., & Stegenga, J. (2011). A theory of evidence for evidence-based policy. In P. Dawid, W. Twinning, & M. Vasilaki (Eds.), Evidence, inference and enquiry (pp. 291–322). Oxford: Oxford University Press.

                    Google Scholar 
                

	CAST Investigators. (1989). Preliminary report: Effect of encainide and flecainide on mortality in a randomized trial of arrhythmia suppression after myocardial infarction. New England Journal of Medicine, 321, 406–12.
Article 
    
                    Google Scholar 
                

	CAST II Investigators. (1992). Effect of the antiarrhythmic agent Moricizine on survival after myocardial infarction. New England Journal of Medicine, 327, 227–233.
Article 
    
                    Google Scholar 
                

	Clarke, B., Gillies, D., Illari, P., Russo, F., & Williamson, J. (2014). Mechanisms and the evidence hierarchy. Topoi, 33, 339–360.
Article 
    
                    Google Scholar 
                

	CPC (Council on Pharmacy and Chemistry). (1914). The hypophosphite fallacy. JAMA, 67, 760–762.

                    Google Scholar 
                

	Cosgrove, L., Vannoy, S., Mintzes, B., & Shaughnessy, A. F. (2016). Under the influence: The interplay among industry, publishing, and drug regulation. Accountability in Research, 23, 257–279.
Article 
    
                    Google Scholar 
                

	Cowley, A., Skene, A., Stainer, K., & Hampton, J. (1993). The effect of Lorcainide on arrhythmias and survival in patients with acute myocardial infarction: An example of publication bias. International Journal of Cardiology, 40, 161–166.
Article 
    
                    Google Scholar 
                

	Crowley, P. (1981). Corticosteroids in pregnancy: The benefits outweigh the cost. Journal of Obstetrics and Gynaecology, 1, 1147–150.
Article 
    
                    Google Scholar 
                

	Dragulinescu, S. (2012). On ‘Stabilising’ medical mechanisms, truth-makers and epistemic causality: A critique to Williamson and Russo’s approach. Synthese, 187, 785–800.
Article 
    
                    Google Scholar 
                

	Dragulinescu, S. (2017). Mechanisms and difference-making. Acta Analytica, 32, 29–54.
Article 
    
                    Google Scholar 
                

	Duff, H. J., Roden, D. M., Maffucci, R. J., Vesper, B. S., Conard, G. J., Higgins, S. B., et al. (1981). Suppression of resistant ventricular arrhythmias by twice daily dosing with flecainide. The American Journal of Cardiology, 48, 1133–1140.
Article 
    
                    Google Scholar 
                

	Duff, H. J., Roden, D. M., & Woosley, R. L. (1980). Abolition of resistant ventricular arrhythmias by twice daily dosing with flecainide. Circulation, 62, 181.
Article 
    
                    Google Scholar 
                

	Elliott, C. (2010). White coat black hat: Adventures on the dark side of medicine. Boston: Beacon Press.

                    Google Scholar 
                

	Epstein, S. (1996). Impure science. Aids and the politics of knowledge. Berkeley-Los Angeles: University of California Press.

	Fernández Pinto, M. (2014). Philosophy of science for globalized privatization: Uncovering some limitations of critical contextual empiricism. Studies in History and Philosophy of Science Part A, 47, 10–17.
Article 
    
                    Google Scholar 
                

	Fink, D., & Howell, I. (2000). How does Cisplatin kill cells? In I. Kelland & N. Farrell (Eds.), Platinum-based drugs in cancer therapy (pp. 149–167). Totowa: Humana Press.
Chapter 
    
                    Google Scholar 
                

	Fuller, J. (in press). The confounding question of confounding causes in randomized trials. British Journal for the Philosophy of Science.

	González-Moreno, M., Saborido, C., & Teira, D. (2015). Disease-mongering through clinical trials. Studies in History and Philosophy of Science Part C: Studies in History and Philosophy of Biological and Biomedical Sciences, 51, 11–18.
Article 
    
                    Google Scholar 
                

	Goldman, A. (1999). Knowledge in a social world. New York, NY: Oxford University Press.
Book 
    
                    Google Scholar 
                

	Graboys, T., Lown, B., Podrid, P. J., & DeSilva, R. (1982). Long-term survival of patients with malignant ventricular arrhythmia treated with antiarrhythmic drugs. The American Journal of Cardiology, 50, 437–443.
Article 
    
                    Google Scholar 
                

	Grasswick, H. E. (2004). Individuals-in-communities: The search for a Feminist model of epistemic subjects. Hypatia, 19(3), 85–120.
Article 
    
                    Google Scholar 
                

	Healy, D. (2012). Pharmageddon. Berkeley: University of California Press.

                    Google Scholar 
                

	Hine, L., Laird, N., Hewitt, P., & Chalmers, T. (1989). Meta-analysis of empirical long-term antiarrhythmic therapy after myocardial infarction. JAMA, 262, 3037–3040.
Article 
    
                    Google Scholar 
                

	Hodges, M., Haugland, J. M., Granrud, G., Asinger, R. W., Mikell, F. L., & Krejci, J. (1981). Flecainide acetate, a new antiarrhythmic agent: Dose-ranging and efficacy study. The American Journal of Cardiology, 47, 482.
Article 
    
                    Google Scholar 
                

	Hodges, M., Haugland, J. M., Granrud, G., Conard, G. J., Asinger, R. W., Mikell, F. L., et al. (1982). Suppression of ventricular ectopic depolarizations by flecainide acetate, a new antiarrhythmic agent. Circulation, 65(5), 879–885.
Article 
    
                    Google Scholar 
                

	Hoffman, B. F. (1981). Relationship between effects on cardiac electrophysiology and antiarrhythmic efficacy. In J. Morganroth, E. N. Moore, L. S. Dreifus, & E. L. Michelson (Eds.), The evaluation of new antiarrhythmic drugs (pp. 5–16). Boston, MA: Martinus Nijhoff Publishers.
Chapter 
    
                    Google Scholar 
                

	Holman, B. (2015). Why most sugar pills are not placebos. Philosophy of Science, 82, 1330–1343.
Article 
    
                    Google Scholar 
                

	Holman, B., & Bruner, J. (2015). The problem of intransigently biased agents. Philosophy of Science, 82, 956–968.
Article 
    
                    Google Scholar 
                

	Holman, B., & Bruner, J. P. (2017). Experimentation by industrial selection. Philosophy of Science, 84, 1008–1019.
Article 
    
                    Google Scholar 
                

	Howick, J. (2012). The philosophy of evidenced-based medicine. West Sussex: British Medical Journal Books.

                    Google Scholar 
                

	Illari, P. M. (2011). Mechanistic evidence: Disambiguating the Russo–Williamson thesis. International Studies in the Philosophy of Science, 25, 139–157.
Article 
    
                    Google Scholar 
                

	Illari, P. (2017). Mechanisms in medicine. In M. Solomon, J. Simon, & H. Kincaid (Eds.), Routledge companion to philosophy of medicine (pp. 48–57). New York, NY: Routledge.

                    Google Scholar 
                

	Jukola, S. (2015). Longino’s theory of objectivity and commercialized research. In S. Wagenknecht, N. Nersessian, & H. Andersen (Eds.), Empirical philosophy of science: Introducing qualitative methods into philosophy of science (pp. 127–143). Berlin: Springer.
Chapter 
    
                    Google Scholar 
                

	Jureidini, J. N., Amsterdam, J. D., & McHenry, L. B. (2016). The citalopram CIT-MD-18 pediatric depression trial: Deconstruction of medical ghostwriting, data mischaracterisation and academic malfeasance. International Journal of Risk and Safety in Medicine, 28(1), 33–43.
Article 
    
                    Google Scholar 
                

	Kassirer, J. (2005). On the take. Oxford: Oxford University Press.
Book 
    
                    Google Scholar 
                

	Krimsky, S. (2003). Science in the private interest: Has the lure of profits corrupted medical research?. Landham, MD: Rowman and Littlefield.

                    Google Scholar 
                

	Lenzer, J. (2003). Marketing: Spin doctors soft pedal data on antihypertensives. British Medical Journal, 326, 170.
Article 
    
                    Google Scholar 
                

	Longino, H. E. (1990). Science as social knowledge: Values and objectivity in scientific inquiry. Princeton, NJ: Princeton University Press.

                    Google Scholar 
                

	Longino, H. E. (2002). The fate of knowledge. Princeton, NJ: Princeton University Press.
Book 
    
                    Google Scholar 
                

	Lown, B. (1979). Sudden cardiac death: The major challenge confronting contemporary cardiology. The American Journal of Cardiology, 43, 313–328.
Article 
    
                    Google Scholar 
                

	Mayo, D., & Spanos, A. (2010). Error and inference: Recent exchanges on experimental reasoning, reliability, and the objectivity and rationality of science. New York, NY: Cambridge University Press.

                    Google Scholar 
                

	Mayo-Wilson, Connor, Zollman, Kevin J., & Danks, David. (2011). The independence thesis: When individual and social epistemology diverge. Philosophy of Science, 78, 653–677.
Article 
    
                    Google Scholar 
                

	Merrick, T. (forthcoming). From ‘Intersex’ to ‘DSD’: A case of epistemic injustice. Synthese. http://doi.org.ssl.access.yonsei.ac.kr:8080/10.1007/s11229-017-1327-x
                        

	Moore, T. (1995). Deadly medicines: Why tens of thousands of heart patients died in America’s worst drug disaster. New York, NY: Simon and Schuster.

                    Google Scholar 
                

	Morganroth, J. (1981a). The evaluation of new antiarrhythmic drugs. Boston, MA: Martinus Nijhoff Publishers.
Book 
    
                    Google Scholar 
                

	Morganroth, J. (1981b). Long-term ambulatory electrocardiographic recording in the determination of efficacy of new antiarrhythmic drugs. In E. N. J. Morganroth (Ed.), The evaluation of new antiarrhythmic drugs (pp. 103–112). Boston, MA: Martinus Nijhoff Publishers.
Chapter 
    
                    Google Scholar 
                

	Morganroth, J. (1983). Study design for patients with chronic ventricular ectopy: Determination of efficacy and tolerance. In J. Morganroth & E. Moore (Eds.), Sudden cardiac death and congestive heart failure: Diagnosis and treatment (pp. 64–73). Boston, MA: Martinus Nijhoff Publishers.
Chapter 
    
                    Google Scholar 
                

	Morganroth, J. (1984). Premature ventricular complex. JAMA, 252, 673–676.
Article 
    
                    Google Scholar 
                

	Moynihan, R., & Cassels, A. (2006). Selling sickness: How the world’s biggest pharmaceutical companies are turning us all into patients. New York, NY: Nation Books.

                    Google Scholar 
                

	Mukharji, J., Rude, R., Poole, K., Croft, C., Thomas, L., Braunwald, E., & Cooperating Investigators . (1982). Late sudden death following acute myocardial infarction: Importance of combined presence of repetitive ventricular ectopy and left ventricular dysfunction. Clinical Research, 30, 108A.

	Popper, K. (1970). Normal science and its dangers. In Imre Lakatos & Alan Musgrave (Eds.), Criticism and the growth knowledge. Cambridge: Cambridge University Press.

                    Google Scholar 
                

	Robinson, M. (2014). Neuro-innovation: Translational science, ethics and the financialization of health (Doctoral Dissertation, Princeton University).

	Roden, D., Reele, S., Higgins, S., Mayol, R., Gammans, R., Oates, J., et al. (1980). Total suppression of ventricular arrhythmias by encainide: Pharmacokinetic and electrocardiographic characteristics. New England Journal of Medicine, 302, 877–882.
Article 
    
                    Google Scholar 
                

	Russo, F., & Williamson, J. (2007). Interpreting causality in the health sciences. International Studies in the Philosophy of Science, 21, 157–170.
Article 
    
                    Google Scholar 
                

	Russo, F., & Williamson, J. (2011). Epistemic causality and evidence-based medicine. History and Philosophy of the Life Sciences, 33, 563–581.

                    Google Scholar 
                

	Sismondo, S. (2007). Ghost management: How much of the medical literature is shaped behind the scenes by the pharmaceutical industry? PLoS Medicine, 4(9), e286.
Article 
    
                    Google Scholar 
                

	Sismondo, S. (2009). Ghosts in the machine: Publication planning in the medical sciences. Social Studies of Science, 39, 171–198.
Article 
    
                    Google Scholar 
                

	Sismondo, S. (2017). Hegemony of knowledge and pharmaceutical industry strategy. In D. Ho (Ed.), Philosophical issues in pharmaceutics (pp. 47–63). Dordrecht: Springer.
Chapter 
    
                    Google Scholar 
                

	Solomon, M. (2001). Social empiricism. Cambridge, MA: MIT Press.
Book 
    
                    Google Scholar 
                

	Solomon, M. (2015a). Expert disagreement and medical authority. In Kenneth S. Kendler & Josef Parnas (Eds.), Philosophical issues in psychiatry III: The nature and sources of historical change (pp. 60–72). Oxford: Oxford University Press.

                    Google Scholar 
                

	Solomon, M. (2015b). Making medical knowledge. Oxford: Oxford University Press.
Book 
    
                    Google Scholar 
                

	Stegenga, J. (2014). Down with the hierarchies. Topoi, 33, 313–322.
Article 
    
                    Google Scholar 
                

	Straus, S., Richardson, W., Glasziou, P., & Haynes, R. (2005). Evidence-based medicine: How to practice and teach EBM (3rd ed.). Edinburgh: Churchill Livingstone.

                    Google Scholar 
                

	Vedula, S. S., Goldman, P. S., Rona, I. J., Greene, T. M., & Dickersin, K. (2012). Implementation of a publication strategy in the context of reporting biases: A case study based on new documents from Neurontin® litigation. Trials, 13, 136.
Article 
    
                    Google Scholar 
                

	Velebit, V., Podrid, P., Lown, B., Cohen, B., & Graboys, T. (1982). Aggravation and provocation of ventricular arrhythmias by antiarrhythmic drugs. Circulation, 65, 886–894.
Article 
    
                    Google Scholar 
                

	Walker, M. J., & Rogers, W. (2014). What can feminist epistemology do for surgery? Hypatia, 29, 404–421.
Article 
    
                    Google Scholar 
                

	Whitaker, R. (2010). Anatomy of an epidemic: Magic bullets, psychiatric drugs, and the astonishing rise of mental illness in America. New York, NY: Crown Publishers.

                    Google Scholar 
                

	White, J., & Bero, L. A. (2010). Corporate manipulation of research: Strategies are similar across five industries. Stanford Law and Policy Review, 21, 105.

                    Google Scholar 
                

	Winkle, R., Mason, J., Griffin, J., & Ross, D. (1981). Malignant ventricular tachyarrhythmias associated with the use of encainide. American Heart Journal, 102, 857–864.

	Woosley, R. (1990). CAST: Implications for drug development. Clinical Pharmacology and Therapeutics, 47, 553–556.
Article 
    
                    Google Scholar 
                

	Worrall, J. (2002). What evidence in evidence-based medicine? Proceedings of the Philosophy of Science Association, 69, S316–S330.
Article 
    
                    Google Scholar 
                

	Worrall, J. (2007a). Evidence in medicine and evidence-based medicine. Philosophy Compass, 2, 981–1022.
Article 
    
                    Google Scholar 
                

	Worrall, J. (2007b). Why there’s no cause to randomize. British Journal for the Philosophy of Science, 58, 451–488.
Article 
    
                    Google Scholar 
                

	Worrall, J. (2010). Evidence: Philosophy of science meets medicine. Journal of Evaluation in Clinical Practice, 16, 356–362.
Article 
    
                    Google Scholar 
                


Download references




Acknowledgements
Drafts of this paper have been circulating for four years now, which has left me with a long list of people who have each made it incrementally better. I am particularly grateful for the feedback and comments of Jeff Barrett, Nancy Cartwright, Sir Iain Chalmers, Christopher ChoGlueck, Joseph Gabriel, Manuela Fernández Pinto, Jonathan Fuller, Timothy Fuller, Phillip Holman, Mark Robinson, Kyle Stanford, Jacob Stegenga, and David Teira. I also benefitted from the audiences at SRPoiSE 2015, Medical Knowledge in a Social World, the Cologne Medical Epistemology Workshop, and the EBM+ consortium at the University of College London, especially from the helpful comments of Heather Douglas, Joyce Havstad, Miriam Solomon, Sven Bernecker, Brendan Clarke, Phyllis Illari, and Jon Williamson. I am also thankful for the opportunity afforded to me by Richard Price to hold a trial run of a “mega session” with a final draft of this paper on academia.edu and for the many thoughtful comments and corrections to embarrassing mistakes it received as a result. Though I reached out to her as a stranger, Dawn Altman was tremendously kind with her time, looking through her vast collection of images to locate the strip used in Fig. 3. Finally, I wish to thank the two anonymous reviewers for their extremely helpful referee reports and especially for their encouragement to elaborate a positive view, which now appears as Sect. 6. All remaining errors remain my own.


Author information
Authors and Affiliations
	History and Philosophy of Science, Underwood International College, Yonsei University, Seoul, Korea
Bennett Holman


Authors	Bennett HolmanView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Bennett Holman.


Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Holman, B. Philosophers on drugs.
                    Synthese 196, 4363–4390 (2019). https://doi.org/10.1007/s11229-017-1642-2
Download citation
	Received: 22 October 2016

	Accepted: 28 August 2017

	Published: 30 November 2017

	Issue Date: November 2019

	DOI: https://doi.org/10.1007/s11229-017-1642-2


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	Medical epistemology
	Social epistemology
	Industry-funded science
	Mechanistic evidence
	Russo–Williamson thesis








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					3.82.145.95
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    