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Exploring the Asymmetrical 
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ABSTRACT  Financial conflicts of interest can influence the design, conduct, and 
dissemination of medical trials. In attempting to resist “finance bias,” critics and pro-
ponents have largely focused on trying to improve evidence. These efforts have led 
to successes ranging from the 1962 Kefauver-Harris amendments to the US Federal 
Drug and Cosmetic Act of 1938 to recent recommendations that all trials be published. 
However, there are two problems with the strategy of trying to improve evidence as 
a buffer against finance bias. First, without political teeth, rules of evidence can be ig-
nored with relative impunity. This is because, as sociologist Bent Flyvbjerg has pointed 
out, there is an asymmetry between power (of finance bias) and rationality (evidence), 
tending towards victory of power in an open confrontation. Second, by improving 
the way evidence is produced, the process has become more expensive, and thus more 
susceptible to influence by finance bias. Unless they address the powers behind finance 
bias directly, critics and proponents may be doomed to lose the war against finance 
bias, even if they win some battles. For EBM to be effective, the powerful forces in-
fluencing the production and dissemination of evidence need to be addressed as a pri-
ority. This is starting to happen, with initiatives such as the AllTrials campaign, which 
identifies and exposes unpublished trials. On the other hand, there are reasons to be 
less optimistic, as Cochrane, the most trusted source of evidence, has become more 
susceptible to stronger influences from industry.
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Power determines what counts as knowledge, what kind of interpretation attains 
authority as the dominant interpretation. Power procures the knowledge which 
supports its purposes, while it ignores or suppresses that knowledge which does 
not serve it.

— Bent Flyvbjerg (1998)

In many important cases, sociological forces, mostly financial conflicts of in-
terest (I will call this “finance bias,” defined below) are powerful enough to 

upstage evidence when it comes to deciding whether interventions are safe and 
effective. Using three widely cited historical cases that are hailed as successes of 
evidence vis-à-vis finance bias, I show that in fact the powers of finance bias 
eventually prevailed. These cases show that, by comparison, context-free phil-
osophical debates about what counts as “best” evidence are becoming relatively 
unimportant, as far as the actual practice of medical research. If I am correct, then 
the power of finance bias needs to be redressed to ensure that good evidence is 
empowered. Most proponents and critics of EBM are either unaware of the need 
to do this, or resist doing so. On the one hand, EBM proponents have mostly fo-
cused on trying to improve methodologies. This approach is useful for improving 
how evidence is produced and reported. But without the power to enforce the 
methodologies they propose, the methods can be—and often are—ignored. Im-
proving evidence standards also may inadvertently exacerbate the problem with 
finance bias, by making research more expensive. On the other hand, philosoph-
ical (and other) critics of EBM have generally favored an expansion of the EBM 
view of evidence to include evidence related to mechanisms and clinical exper-
tise. This approach has not had any evidence of success in terms of improving 
actual medical practice. Also, as I will show, there are historical reasons to believe 
that emphasizing the evidential role of mechanisms will exacerbate the problem 
with finance bias, because this view plays into the hands of industry.

At least in part because they do not address finance bias directly, both critics 
and proponents ignore an important aspect of what it might take to save what 
has been called a crisis within EBM, and to prevent EBM from being “hijacked” 
(Greenhalgh et al. 2014; Ioannidis 2016).

This is not the first time I have discussed the influence of finance bias, and 
I’m far from the first one to do so. Among many others, Peter Gøtzsche (2014) 
has noted what he calls the deadly influence of finance bias and likens it to orga-
nized crime; Tom Jefferson has fought tooth and nail (with some successes that 
are outlined below) to expose how hiding data skews evidence (Jefferson et al. 
2014); James Robert Brown (2008) has advocated mixing science and method 
by eliminating patents; Bennett Holman (2017) has dubbed the relationship be-
tween finance bias and EBM an “arms race,” with improved evidence standards 
reacting to finance bias; and Justin Biddle (2007) has lamented the lack of rec-
ognition of social epistemology in the search for good evidence. Summarizing 
his view, which I will take to be broadly representative of other philosophical 
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commentators on finance bias, Holman states: “because the effects of industry 
funding are both entrenched and pervasive, for an epistemology to be applicable 
these effects must be incorporated, not as an afterthought, but as a normal part 
of medical research” (Holman 2017, 2). I believe that Holman and others are 
correct, and my arguments in this paper support their positions. But Holman’s 
view is compatible with the possibility that finance bias and EBM are on a par, 
with one sometimes winning out over the other. I suggest that in order to save 
evidence, we need to address the underlying structures that allow the power of 
finance bias to upstage it.

The difference between my arguments and most previous arguments about 
finance bias can also be interpreted in the light of work in the sociology of sci-
entific knowledge (SSK). By and large, arguments about finance bias might be 
categorized as arguments that support versions of the weak program within SSK: 
they all show (correctly) that sociological forces influence what ends up count-
ing as evidence. My arguments move beyond this position. The weak program 
implies that if we recognize the sociological forces, we can adjust our points of 
view and save knowledge. For example, Holman’s (correct, in my view) account 
that there is an arms race between finance bias and EBM encourages EBM pro-
ponents to think about the next way to adjust the way evidence per se is reported 
or produced. In fact, this is what happens, with the increased standardization of 
evidence designed as a defense against the influence of finance bias. However, I 
contend that these attempts to counteract financial bias with purely epistemolog-
ical tools are destined to be too late, too small, or simply ineffective. Finance bias 
extends beyond influencing methodology to guiding the choices of hypotheses 
to be tested (using any methodology), shaping the way results are presented, 
influencing whether evidence is implemented into guidelines, and influencing 
whether the guidelines are followed. The weak program, because it focuses on 
methodological tweaks, does not seem to be able to redress these effects of fi-
nance bias. As a result, academic attempts to improve evidence, which are not 
backed by nearly the same power as finance bias, relatively impotent. In order 
to recalibrate the dynamic and asymmetric relationship between finance bias and 
evidence in favor of evidence, the forces that cause the imbalance need to be 
redressed.

The position supported in this paper is one propounded by sociologist Bent 
Flyvbjerg. In his 1998 book Rationality and Power, Flyvbjerg argues that we need 
to face the challenges of power head on. His theory has 10 propositions, three of 
which I shall focus on here:

1. � Power defines rationality (industry interests define what counts as evidence);
2. � Power wins in an open confrontation (industry wins in an open confronta-

tion); and
3. � If we are to preserve rationality (evidence) we need to empower evidence 

within political structures.
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In the medical context of this paper, EBM is “rationality,” and finance bias 
is “power.” If we apply Flyvbjerg’s arguments to the relationship between the 
power of bias and evidence—and I shall provide reasons why we should—then 
we must address the asymmetry between rationality and power if we want evi-
dence to prevail.

While they did not cite him, Patashnik, Gerber, and Dowling, in their 2017 
book Unhealthy Politics: The Battle Over Evidence-Based Medicine, seem to sup-
port Flyvbjerg’s theory. They use empirical evidence from surveys to show that 
financial bias influences patients (who often fail to recognize the influence of 
finance bias), health-care professionals (whose interests are not always the same 
as patients’ interests), and governments (which are often influenced by very large 
campaign contributions). Patashnik, Gerber, and Dowling also note what Fly-
vbjerg’s theory predicts: attempts to curtail the problems facing health care have 
failed, in large part because promoting EBM does not have clear returns for 
politicians. This means that the power asymmetry between industry and EBM is 
likely to continue, with EBM the (much) weaker party. They take a step towards 
acknowledging Flyvbjerg’s point by advocating a political solution involving co-
alition building. However, they may not go far enough because they do not 
address the underlying structures that enforce the power asymmetry.

If the power of finance bias and evidence are on an unequal playing field, it 
implies that solutions must address the asymmetry. Such solutions must involve 
independently funded research and finding ways to align the interests of patients 
with the interests of profit. This has started to happen with social impact bonds 
and in some insurance companies.

I shall start with an outline of the influence of finance bias and a definition.

The Power of Finance Bias Defines What Counts as Good Evidence

Industry-sponsored trials are more likely to show a beneficial effect of the 
intervention being studied than non-industry funded trials (Bero et al. 2007; 
Jorgensen, Hilden, and Gøtzsche 2006; Leopold et al. 2003; Lexchin et al. 2003; 
Schulz, Altman, and Moher 2010; Yaphe et al. 2001). This bias can have para-
doxical consequences. For example, Heres and colleagues (2006) examined ran-
domized trials that compared different antipsychotic medications. They found 
that olanzapine beat risperidone, risperidone beat quetiapine, and quetiapine beat 
olanzapine! The relative success of the drugs was directly related to who spon-
sored the trial. If the manufacturers of risperidone sponsored the trial, then risper-
idone was more likely to appear more effective than the others.

Numerous methodological explanations account for the difference between 
trials funded by industry and independently. First, industry-sponsored trials that 
do not reveal a result that is favorable to the company’s product may simply 
remain unpublished. This leads to what is known as “publication bias”: studies 
with positive results are more likely to be published than those with negative re-
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sults (Hopewell et al. 2009). To cite one example, Turner and colleagues (2008) 
examined all the antidepressant trials registered with the US Food and Drug 
Administration (FDA). They identified 74 studies, 38 (51%) with positive results 
and 36 with negative or questionable results. Of the trials with positive results, 
all but one was published, whereas of the 36 trials with negative results, 22 were 
unpublished. To overcome this problem, many advocate mandatory registration 
of clinical studies (De Angelis et al. 2004). If trials must be registered, it is more 
difficult (but not impossible) to suppress trials with negative results.

The second methodological reason industry-sponsored trials are more likely 
to demonstrate a benefit is bias that enters during data analysis. I know many 
prominent researchers have acknowledged in confidential conversations that they 
hire two or three statisticians to analyze data from their trials, then choose the 
one who produces the results they like the best. An obvious way a statistician can 
influence the results is to purposely—or, more charitably, erroneously—make a 
calculation error and make a treatment appear more effective than a control when 
in fact it is not. There is strong evidence that data analysts can influence reports 
of studies. Peter Gøtzsche (1989, 1990) analyzed reports of 196 trials comparing 
new nonsteroidal, anti-inflammatory drugs (NSAIDs) with established NSAIDs 
and found that the new drugs were five times more likely to appear more effec-
tive than the established drugs. This was surprising, based on historical evidence 
that NSAIDs are, on average, equally effective. Where possible, Gøtzsche re-an-
alyzed the data and found that the apparent benefits of the new drugs were errors, 
and in all cases the erroneous reporting of results favored the new drugs. That 
is, the errors were not random, and it seems likely that the funding source in-
fluenced what errors were allowed. Gøtzsche (1989) also found that calculations 
of adverse effects were biased by selectively including or excluding patients who 
had withdrawn because of adverse effects. Gøtzsche is an evidence purist, who 
believes that the solution to the problem of biased data analysis is to mask the data 
analysts (Gøtzsche 1996). If the analysts do not know which is the experimental 
therapy, they will not be able to predictably make systematic errors or omissions 
that favor the apparent benefit of the experimental intervention.

However, blinding the data analysts wouldn’t suffice. In some cases, trials sug-
gest no benefit of a new drug, but the trial report is written as if the drug were 
beneficial. In Turner’s (2008) review of antidepressant trials cited above, 11 of the 
36 negative trials were presented in a way that conveyed a positive outcome. This 
means that a naïve review of the published antidepressant trials would suggest that 
94% indicated a positive result, whereas in fact only about half (51%) actually sug-
gested that the drugs had beneficial effects. The difference here is between virtual 
unanimity (94%) and a coin toss (51%). Other studies have replicated this finding 
(Bero et al. 2007). Stelfox and colleagues (1998) examined the relationship be-
tween the likelihood of supporting beneficial effects of calcium channel blockers 
and their financial relationships with the pharmaceutical industry. They found 
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that 96% of supportive authors had a financial relationship with the manufacturer, 
compared with 60% of neutral authors and 37% of critical authors.

Parallel problems arise with systematic reviews and (so-called) evidence-based 
guidelines. Industry-supported systematic reviews end up with industry-favorable 
conclusions (Jorgensen, Hilden, and Gøtzsche 2006). Lamenting the influence of 
finance bias, evidence guru John Ioannidis (2016) recently claimed that clinical 
medicine has become “finance-based medicine.”

Gøtzsche (1996) has proposed a solution to spinning trials results that involves 
blinding manuscript authors, so that the people who write the papers do not 
know which treatment was the placebo and which was the control. He also be-
lieves that content experts should not be allowed to produce research in their do-
mains. For example, if I were an expert on placebo treatments, Gøtzsche would 
say that I should not be allowed to produce evidence on placebo treatments, 
because to him it would be impossible for me to remain unbiased. His suggestions 
have not been adopted.

Defining Finance Bias

Finance bias can be defined as follows: a systematic distortion of evidence 
design, conduct, interpretation, or implementation (Aronson 2018), caused by 
judgments and choices that favor the interests of industry and profit in a way that 
is not consistent with what independent assessors would deem to be good eviden-
tial practice. It can run contrary to the interests of patients and the public. Finance 
bias can arise at any stage of the research process, including but not limited to: 
choosing the research question and methods for discovery, choosing the research 
design, analyzing and interpreting the results, and publishing and disseminating 
the findings. Also, it is important to note that neither the existence of finance 
bias, nor my emphasizing the need to tame it, implies that I am against industry. 
On the contrary. Entrepreneurship and industry are required for developing, 
producing, and expanding the treatment options available to us (Ioannidis 2016).

Readers might wonder why the definition doesn’t simply state that finance 
bias is any influence of research by industry. This definition is too broad because, 
as I shall point out towards the end of this paper, it is possible to align the inter-
ests of industry with the interests of patients, in which case industry bias need not 
arise.

The qualification that finance bias influences evidence in a way that runs con-
trary to what an independent assessor might claim is difficult to satisfy. How, after 
all, do we identify independent assessors? This question is a good one, and more 
research is required to investigate answers. At the same time, at least in the cases 
I list below, independent assessors are easily identified. In many important cases, 
the lines between people who are being paid by industry and those who are not 
are clearly drawn. I therefore adopt a pragmatic approach and take an indepen-
dent assessor to be an expert in evidence who has no financial interest.
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A Note About Scope

The data I present here do not suffice to show that power wins out against ra-
tionality in all cases. In order to demonstrate a general power asymmetry between 
finance bias and evidence, I would have to do a systematic review of instances 
where the two conflict, and show that finance bias won out, at least in a majority 
of cases. I hope that such a systematic review is eventually conducted, perhaps 
starting with a certain domain such as publication bias. However, before such 
research is conducted, the question being asked must be clarified, and some moti-
vation must be provided to make such a project worthwhile. This article provides 
an insight into a new way of looking at the relationship between the power of 
finance bias and the rationality of evidence that can guide future research. It also 
provides preliminary data that support this new way of looking at finance bias 
and its relative power compared with the interests of evidence. These prelimi-
nary data also point the way towards what must be done in order to address the 
problem with finance bias.

Power versus Rationality, in Three Acts

In this section I shall outline three historical episodes that have been viewed by 
many commentators as victories for evidence.

Act I. Thalidomide: Power Defines Rationality

Thalidomide [α-(N-phthalimido)-glutarimide] was responsible for maiming 
over 10,000 babies, and led to an unspecified number of miscarriages (Vargesson 
2015). Researchers at Chemie Grünenthal discovered the drug in the early 1950s 
and found it to be an antiemetic effective in managing morning sickness. In 1957 
the company launched thalidomide under the name Contergan (Distaval in the 
United Kingdom), and it was marketed aggressively. For example, one adver-
tisement in the British Medical Journal from 24 June 1961 stated that the drug was 
“both highly effective . . . and outstandingly safe. ‘Distaval’ (thalidomide) has been 
prescribed for over three years in this country . . . but there is no case on record 
in which even gross overdosage with ‘Distaval’ has had harmful results. Put your 
mind at rest. Depend on the safety of ‘Distaval’” (Distillers Company Limited 
1961). The drug was a huge commercial success for Chemie Grünenthal, and 
by the late 1950s it was being marketed in 46 countries under 37 different trade 
names. Thousands of women took it.

At the time, it was not necessary to test new drugs in humans for safety and 
efficacy. It sufficed to test the drugs—often in an uncontrolled way—in some 
animal models. However, in some animals, including rats and rabbits, fetuses that 
develop abnormalities are reabsorbed (Flores et al. 2014). Hence the effects on 
the fetuses of animal models did not predict what would subsequently happen to 
human fetuses.
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There were, however, observational reports that the drugs produced periph-
eral neuropathy in some patients (Fullerton and Kremer 1961). Pointing this out, 
physician Frances Kelsey blocked approval of the drug by the FDA in the US, 
where the disaster was largely avoided. Kelsey was subsequently awarded the 
President’s Award for Distinguished Federal Civilian Service by President John 
F. Kennedy.

It turns out that Chemie Grünenthal were aware of the harmful effects of the 
drug for some time before they withdrew it from the market. The first to suffer 
from the drug was the wife of a Chemie Grünenthal employee, whose child was 
born without ears in 1956; soon after, a German journal reported a case of phoc-
omelia in 1959 (Weidenbach 1959). Chemie Grünenthal denied that the disease 
was linked to the drug (Sjöström and Nilsson 1972). By 1959, Grünenthal had 
received over 100 complaints from German doctors and thalidomide distributors. 
In December 1960, the British Medical Journal published a description of four cases 
of peripheral neuritis attributed by the author to thalidomide (Florence 1960). 
As their profits from the drugs soared in parallel with the number of victims, the 
company continued to deny the birth defect connection.

Eventually, a case report from Australia started to link thalidomide to birth de-
fects more explicitly (McBride 1961). Initially, Chemie Grünenthal ignored the 
reports, claiming that the drugs could not cross the placenta (which was known, 
at least by some, to be mistaken at the time; see Greek, Shanks, and Rice 2011). 
A few months later, however, they took thalidomide off the market.

In a long court case in Germany, Chemie Grünenthal was never found guilty. 
In 2012 the company offered an apology, but stopped short of admitting liability. 
They agreed to pay about $22,000 to each living thalidomide victim in Germany, 
and very little to victims outside Germany (Evans 2014). The reason the compa-
ny escaped prosecution was because its testing met the standards of the time: in 
a response to an article written by a Guardian investigative journalist, Grünenthal 
stated that its conduct “was consistent with . . . the prevailing standards for the 
development and testing of the pharmaceutical industry at that time” (Evans 
2014). If we put aside the fact that Chemie Grünenthal ignored the evidence, 
the company’s defense was partly justifiable. At the time it was not required for 
new drugs to be tested in rigorously controlled clinical trials before being given 
marketing approval. In fact, the thalidomide disaster was a key motivation for 
revolutionizing the way drugs are tested.

In response to the public uproar surrounding the thalidomide disaster, Con-
gress enacted the Kefauver-Harris amendments to the Federal Food, Drug and 
Cosmetic Act in 1962. The salient feature of the amendments for present pur-
poses is that in order to be approved by the FDA, evidence of effectiveness had 
to be based on:

evidence consisting of adequate and well-controlled investigations, including 
clinical investigations, by experts qualified by scientific training and experience 
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to evaluate the effectiveness of the drug involved, on the basis of which it could 
fairly and responsibly be concluded by such experts that the drug will have the 
effect it purports. (US Congress 2007)

The Kefauver-Harris Drug Amendments constituted a major milestone in the 
development of what eventually became the evidence-based medicine (EBM) 
“philosophy” of evidence (Howick 2011b). Importantly for the purposes of this 
article, the amendments were not merely designed as a methodological innova-
tion, they were explicitly intended to protect consumers against the power of 
corporations to abuse patients. Estes Kefauver, who drafted the amendments, was 
a consumer protection, antitrust, organized labor supporter, and he was accused 
of being a communist. (The Federal Bureau of Investigation held several files on 
Kefauver.) His aim was clearly for this methodological innovation to be a pow-
erful protection to humans. The Kefauver-Harris amendments are rightly hailed 
as a win for rationality and evidence. But I shall provide reasons to question the 
extent of the victory in the next section.

Act II. Antiarrhythmic Drugs: In an Open Confrontation, Power Wins

Antiarrhythmic drugs were widely used in the 1980s to treat people who had 
suffered from myocardial infarction (heart attack). Myocardial infarction often 
damages the muscle and electrical system in the heart, leaving it susceptible to ar-
rhythmias. A common type of arrhythmia, ventricular extra beat (VEBs), occurs 
when the left ventricle contracts before it has time to fill completely. The heart 
then fails to pump sufficient blood. Without treatment, lung, brain, and kidney 
damage ensues. Worse, VEBs can also degenerate into ventricular fibrillation and 
death. Large-scale epidemiological studies suggested that between 25 and 50% 
of sudden cardiac deaths are associated with arrhythmias. Based on this under-
standing of the underlying mechanisms, several drugs were developed and found 
to be successful for regulating VEBs. The drugs became widely prescribed in the 
belief that they would reduce cardiac deaths. However, when a randomized trial 
that used mortality as an endpoint was conducted, it was discovered that the drugs 
increased mortality relative to placebo (CAST 1989). Given the widespread use 
of the drugs, it has been estimated that tens of thousands of people were killed 
by the drugs each year.1 Had the initial trials used mortality as an outcome, they 

1It’s not just improved EBM standards that have done this. Improved evidence standards (connected to 
EBM of course) have also contributed to the problem, as have diminishing returns. Treatments have 
become more and more effective, with the result that larger and larger trials are needed to determine 
smaller and smaller beneficial effects. If a treatment reduces mortality in a condition from, say, 10% 
to 2%, you need an enormous study to improve upon that. Another problem is that there has been 
increased emphasis on rarer (orphan) disease studies, which are more expensive to conduct because 
they tend to be multicenter. Then there are diseases that do not respond in some people to otherwise 
effective treatments. For example, the treatment of migraine has been revolutionized by the invention 
of triptans, a huge pharmacological success story. But in some people triptans are contraindicated and 
some do not respond. So an expensive monoclonal antibody has been invented for that small group 
of individuals.
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would have quickly discovered that the drugs increased mortality, and the antiar-
rhythmic disaster would have been avoided. Why didn’t they? An important part 
of the answer is: they weren’t required to.

The pharmaceutical companies that were developing antiarrhythmic drugs in 
the 1980s knew they had to conduct controlled studies (because of the 1962 Ke-
fauver-Harris amendments), but they were unsure what kind of controlled trials 
the FDA would require. Demonstrating that the drugs reduce VEBs was much 
easier, cheaper, and less risky than demonstrating that the drugs reduced mortal-
ity. And that is just what the industry pushed for.

On 8 and 9 October 1980, the companies developing the drugs convened a 
consensus conference and invited industry representatives, academic researchers, 
and members of the FDA (Morganroth et al. 1981). Detailed accounts of how 
the industry representatives manufactured consent at the conference has been 
published elsewhere (Holman 2017), so I shall highlight only a few points during 
the meeting that suffice to demonstrate how finance bias won the day.

First, the cards were stacked in favor of industry interests before the meeting 
began: they set the agenda and had an industry-friendly chairperson. The stated 
agenda was to develop “guidelines to determine how to evaluate such new an-
tiarrhythmic drugs for both efficacy and safety in the most expeditious manner. 
This symposium will not address important issues of whether or not [VEB] sup-
pression is definitely necessary to prevent sudden death” (Morganroth et al. 1981, 
2). This was an odd assertion, given that the very purpose of the meeting was 
to determine whether a surrogate endpoint (VEB suppression) was appropriate. 
Second, the industry had Joel Morganroth chair the meeting. Morganroth had 
had industry ties since at least 1976, and after the meeting was paid millions of 
dollars by 3M to travel around the world promoting antiarrhythmic drugs. When 
questions were raised about whether reduction in VEBs sufficed, Morganroth 
consistently suppressed them.

At numerous points during the discussions that followed the presentations, 
the question about using mortality as an endpoint was raised, then dismissed. For 
example, Dr. Irving Herling, co-director of the Likoff Cardiovascular Institute 
in Pittsburgh noted: “we’ve seen that you can suppress ectopy and still have the 
individual sustain sudden death” (123). Morganroth replied that “we cannot ad-
dress the question in this symposium . . . this means using the definition for drug 
efficacy as the statistical elimination [of VEBs]” (123).

In the same discussion session, Dr. Robert Temple of the FDA worried that 
it was “troubling to think of that [reduction in arrhythmias] as the definition of 
effectiveness.” Using very similar language, Morganroth replied: “the real crux 
of your question I think is, how do we know what the best definition of efficacy 
should be unless we know whether or not it prevents sudden death. Unfortunate-
ly, we can’t answer that part of the question, so we have dropped back to try to 
answer the question how do we know whether the drug is doing something at all 
[i.e., suppressing VEBs]” (128).
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Temple’s questions were followed by a presentation from the then-Director of 
the Bureau of Drugs, Dr. J. Richard Crout. Crout’s presentation was more of an 
editorial about FDA policy and history. Unlike most of the other presentations, 
he did not provide any references to support his claims. Crucially, he stated: 
“Sometimes, however, with other classes of drugs, there is a conscious decision 
to accept pharmacological effectiveness as sufficient. Examples here are . . . an-
tiarrhythmic drugs” (176–77). Needless to say, once the surrogate endpoint was 
deemed acceptable by the then-Director of the Bureau of Drugs, the (relatively 
simple) trials with surrogate endpoints were done and the drugs were aggressively 
marketed. Eventually, however two randomized trials were conducted to address 
growing concern among cardiologists, and these trials discovered that the drugs 
were killing people (CAST 1989; CAST II 1992). Soon after the trials were pub-
lished, the drugs were removed from the market.

The antiarrhythmic case is a cause célèbre for the EBM movement, who cite 
it in textbooks (Sackett 1997, 2000; Straus et al. 2005), and a book detailing the 
damage it caused was published shortly after the CAST trials (Moore 1995). EBM 
proponents use the example to emphasize the need for properly reported and 
conducted randomized trials that include clinically relevant endpoints. And they 
have had some success in these efforts, particularly in three important areas: (1) 
standardized reporting guidelines; (2) insisting on clinically relevant endpoints; 
and (3) disclosure of financial conflicts of interest.

Until recently, there was no standardized way of reporting the methods and 
results of randomized trials. Trial reports often failed to report how they random-
ized; whether or how they concealed allocation; which groups were blinded; and 
which statistical methods were used. This incomplete reporting left anyone wish-
ing to critically appraise these documents in the dark. Better reporting of trials, if 
the reporting accurately reflects the actual conduct (more about this below), im-
proves trial quality. Hence, it is not surprising that a year after the announcement 
of EBM as a new movement in 1992, 30 researchers gathered in Ottawa, Canada, 
to discuss how to assess the quality of randomized trials. They developed what 
became the Consolidated Standards of Reporting Trials (CONSORT) State-
ment, which was first published in 2001 and updated in 2010 (Altman et al. 2001; 
Schulz, Altman, and Moher 2010).

The initial aim of the CONSORT group was to improve the quality of the 
trials, not the quality of the reports. But they quickly changed their focus. In their 
words:

during preliminary discussions, participants felt that many of the suggested scale 
items were irrelevant because authors did not regularly report them. In fact, 
there was accumulating evidence that the quality of reports of RCTs was less 
than optimal. Therefore, unanimous agreement steered the remainder of the 
workshop to focus on ways to improve the reporting of RCTs. (CONSORT 
2018)
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The CONSORT Statement and related efforts have had some success. Most 
reputable journals now require that randomized trials report trials using the 
CONSORT method. Using similar approaches, reporting guidelines now exist 
for most types of study, including observational studies, systematic reviews, eco-
nomic evaluations, animal studies, and more. Additionally, many of the better-es-
tablished guidelines have extensions. The CONSORT statement, for example, 
has 23 extensions, which are all collated and promoted in an umbrella orga-
nization called Enhancing the QUAlity and Transparency Of health Research 
(EQUATOR) (Equator Network 2018).

As a consequence of CONSORT and related efforts, the quality of trial re-
porting has improved (Moher, Jones, and Lepage 2001). And since there seems to 
be a positive correlation between reporting and trial quality (Savovic et al. 2012), 
it is likely that improved reporting has improved the quality of trials. All this is 
good, but it remains unclear whether these efforts have done much to stem the 
effects of finance bias.

Another way in which EBM proponents have improved things in a way that 
might avert future antiarrhythmic drug scandals is to promote clinical endpoints. I 
have argued elsewhere that the very definition of “clinical effectiveness” includes 
evidence that an intervention affects (or does not affect) a clinically relevant end-
point (Howick 2011b). This suggestion is reflected in the most widely used sys-
tem for ranking the quality of controlled studies (randomized or observational) 
in systematic reviews. The Grading of Recommendations, Assessment, Devel-
opment, and Evaluation (GRADE) system ranks evidence in two steps. First, an 
a priori ranking of high or low quality is assigned to a study, with observational 
studies ranked low and randomized trials high. Then, there are many consider-
ations that lead the study to being rated up or down. Finally, after being adjusted 
up or down, the a posteriori quality of the study is assigned. This can be high, 
moderate, low, or very low.

“Indirectness” is one of the considerations that can lead to down-rating the 
quality of the evidence. For a controlled study to be deemed of high quality, it 
must, among other things, provide “direct” evidence. Direct evidence means 
(again, among other things) that the outcome should be a clinically relevant out-
come rather than a surrogate outcome. In the GRADE Working Group’s words: 
“the use of a surrogate outcome requires rating down the quality of evidence by 
one, or even two, levels” (Guyatt et al. 2011). The GRADE Working Group 
does, to be sure, offer examples of surrogates that might not result in lowering 
the quality of evidence (mainly cholesterol concentrations as a good surrogate for 
heart disease). Exceptions notwithstanding, the group downgrades evidence for 
not using a clinical endpoint.

Yet another way in which EBM efforts have attempted to solve antiarrhyth-
mic type scandals is to insist on disclosure of financial conflicts of interest. Most 
major journals have editorial policies that require authors to declare any relevant 
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conflicts of interest. The forms can be tedious and need to be signed by all au-
thors. At medical conferences, it is common for presenters to declare any conflicts 
of interest before starting their talk—this is also required by many major medical 
conferences. Declaring conflicts of interest has the benefit of increasing transpar-
ency. However, there are no rules that prevent people with declared conflicts of 
interest from publishing their papers, and indeed they often do so. To verify this, 
it suffices to check the financial disclosure section of most medical trials, where 
it is common to see a host of conflicts, including conflicts directly relevant to 
the paper written. A notable exception to this was the Cochrane Collaboration, 
who until recently forbade reviews funded by anybody with a conflict of interest 
associated with commercial sponsorship (Cochrane 2014). However, the Co-
chrane stance on finance bias has been relaxed, which has threatened to pull the 
organization apart (see below). Moreover, Cochrane does not have a mechanism 
for preventing individual trials that are produced by researchers with conflicts of 
interest from being included in the reviews (more on this below, as well).

Another important EBM move to improve evidence is the World Health 
Organization’s call for all trials, including those with results that do not support 
industry interests to be published (Moorthy et al. 2015). This is being supported 
by other groups, including the AllTrials campaign (Goldacre 2015). EBM re-
searchers recently demonstrated their ability to enforce trial publication in the 
updated Cochrane Review of neuraminidase inhibitors.

Act III. EBM Obtaining Hidden Data: The Oseltamivir Case

Neuraminidase inhibitors are recommended for use against influenza and re-
lated complications in interpandemic years and in a pandemic. Anticipating the 
H1N1 flu pandemic, governments stockpiled the drugs. The US spent more 
than $1.3 billion on reserves of antivirals such as oseltamivir (Tamiflu), while the 
British government spent almost £424 million ($703 million) stockpiling some 
40 million doses of oseltamivir. But do neuraminidase inhibitors such as Tamiflu 
work? The EBM answer to that question should have been resolved in 2006, 
when a team of researchers led by Tom Jefferson published a systematic review 
of randomized trials of the drugs (Jefferson et al. 2006). In their review, they 
found that oseltamivir had a small statistically significant protective effect against 
influenza (relative risk 0.33, 95% confidence interval 0.18 to 0.59), and that it had 
a similarly small effect for treating influenza (hazard ratio 1.20, 95% confidence 
interval 1.06 to 1.35). In the discussion, however, Jefferson and colleagues noted 
missing data in some of the trial reports, and failed attempts to obtain complete 
data from the manufacturers.

After a long battle, Jefferson eventually obtained the missing data, in the form 
of clinical study reports (CSRs) from GlaxoSmithKline, Roche, and the Euro-
pean Medicines Agency, which reported trials of their neuraminidase inhibitors, 
including trials that had not previously been published. Clinical study reports are 
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clinical documents that record all aspects of the trial. They are very detailed and 
very cryptic to the uninitiated. There were over 150,000 pages of data in what 
might be considered a “data dump.” Together with Carl Heneghan (director of 
the Oxford Centre for Evidence-Based Medicine), Jefferson’s group expanded 
their team of authors to examine the study reports and produced an updated 
version of the review in 2014 (Jefferson et al. 2014). The arduous troll through 
the reports showed what we would have expected because of finance bias: the 
positive benefits of oseltamivir and other antivirals were smaller, and the risks of 
harms greater, than previous estimates that did not include the hidden data. For 
adults, there was no significant reduction in hospitalization or serious complica-
tions (defined as those leading to study withdrawal). The antiviral drugs had a 
small benefit in prophylaxis (for every 51 people who took the drug for preven-
tion, one person who would otherwise have developed influenza did not). The 
drugs also induced complications such as nausea, headaches, and renal events.

The neuraminidase study was an EBM success story, and it has been rightly 
hailed as a landmark in the development of methods for synthesizing evidence 
(Clarke 2015). In the end, the suspicions of publication bias were confirmed: in 
the previously published trials, the benefits of the drugs had been exaggerated 
while the harms had been understated. A hope is that this trial will make govern-
ments weigh proper evidence more carefully before spending billions of dollars 
(or pounds) on interventions.

Summary of the Play: An Illusion of Rationality Winning

On the face of it, it seems that the three anecdotes described above provide ev-
idence for the progress of EBM and rationality. Thalidomide led to the need for 
better trials, the antiarrhythmic drugs fueled the entire EBM movement, and the 
unpublished trials of neuraminidase inhibitors were eventually examined. This is 
true, and the accounts I have provided here show it. There were, however, flies 
in the ointments of all the apparent EBM successes.

The Hidden Failures of Evidence to Curtail the 
Power of Finance Bias

The normative emphasis on rationality leaves the modern project ignorant of 
how power works, and therefore open to being dominated by power. Relying on 
rationality therefore risks exacerbating the very problems modernity attempts to 
solve.

—Bent Flyvbjerg (1998)

I shall now argue that the focus on improved methods of reporting threatens to 
be toothless unless parallel efforts are made to redress the imbalance between the 
power of finance bias and the interests of evidence. Even worse, methodological 
improvements in evidence production may have had the paradoxical effect of 
exacerbating finance bias.
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The Hidden Failure of the Kefauver-Harris Amendments

The antiarrhythmic case shows that the Kefauver-Harris Amendments have 
not been implemented properly, because clinical endpoints were not used. This 
practice continues: a recent study of cancer trials showed that about half of new 
cancer drugs are approved without demonstrating benefits on any clinical out-
come (Davis et al. 2017). In some other areas, the Amendments are ignored 
altogether. For example, medical devices are approved without any trials at all 
(Cohen and Billingsley 2011). The Kefauver-Harris Amendments were certain-
ly an improvement that we should all be grateful for, but the extent to which 
they improved the intervention evaluation process cannot be affirmed without 
additional systematic studies. Anecdotal evidence presented here suggests that the 
improvements may have been small.

The Hidden Failure of the Antiarrhythmic Drug Story

EBM efforts to avert antiarrhythmic-type disasters have mostly focused on try-
ing to improve trial quality and trial reporting. Unfortunately, things don’t always 
happen this way. The improved quality of reporting has not yet had any measur-
able benefit in terms of reducing finance bias. Similarly, the insistence on disclos-
ing financial conflicts of interest does not prevent such interests from influencing 
evidence. Moreover, the requirement to disclose financial conflicts of interest is 
flouted. As I was drafting this paper, Dr. José Baselga, one of the world’s top can-
cer doctors, was found to have failed to disclose millions of dollars of payments, 
including over $3 million from Roche (Ornstein and Thomas 2018). Baselga had 
been putting positive spins on trials whose sponsors had been paying him large 
sums of money. And Baselga’s case does not appear to be unique: a third of on-
cologists do not report financial conflicts of interest (Wayant et al. 2018).

The focus on reporting quality, as opposed to trial quality, also allows the 
powers of finance bias to get off relatively lightly. There is no restriction placed 
on those with conflicts of interest when it comes to producing evidence: there is 
only a request that those conflicts be declared.

More worryingly, an unintended consequence of better reporting is that it 
may have exacerbated the influence of finance bias by making research much 
more expensive. Whereas before the era of improved trial conduct and report-
ing single authors could produce randomized trials with no external funding, 
phase III trials now cost millions of pounds or dollars and take teams of people 
years to produce. Systematic reviews have also increased in complexity, as have 
the resources required to produce them. The Cochrane handbook began as a 
document of less than 100 pages; it is now thousands of pages long. A systematic 
review also requires teams of professional reviewers an average of 23 months to 
complete.

The higher costs make it relatively easy for (rich) companies and relatively 
difficult for more independent university investigators to do proper trials. As a 
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result, universities are becoming increasingly dependent on corporate financing. 
This blurs the line between industry funded trials and (supposedly independent) 
trials conducted within academic institutions (See Biddle 2007 for a comprehen-
sive account of the trends towards increased industry entrenchment within aca-
demia and elsewhere.) And we don’t know how serious the problem of finance 
bias influencing academia is, because there is little transparency in this area. While 
financial transactions between medical practitioners and industry are somewhat 
regulated financial transactions between academia and industry are hardly regulat-
ed at all (ABPI 2018; CMS 2018; IOM 2009). Thus, although EBM efforts have 
undoubtedly helped improve the quality of evidence reporting and conduct, this 
has led to increased costs of research, making academia more susceptible to fi-
nance bias.2

Still worse, because the powers of finance bias are not addressed directly by 
purely methodological innovations, it is not clear whether insisting on clinical 
endpoints would have prevented the antiarrhythmic disaster, let alone whether 
it would avoid such a disaster in the future. Recall that the director of the FDA 
(Crout) asserted that although clinical endpoints were usually desirable, surrogate 
outcomes sufficed in some cases, and that antiarrhythmic drug cases represented 
such a case. Had GRADE been used at the time, one can imagine that Crout 
might have pointed to the fact that GRADE allows exceptions and made the 
same arguments. Establishing counterfactual claims about past events is problem-
atic, but the fact that GRADE promotes clinical endpoints in most cases does not 
imply that their methodological rules would have prevented the antiarrhythmic 
drug disaster. And as was pointed out above, many drugs are approved without 
clinical endpoints.

The Hidden Failure of the Neuraminidase Story

The neuraminidase story is a story of EBM winning a battle in the war against 
finance bias to overcome publication bias. However, the relevance of the story to 
the war against finance bias is unclear, for at least three reasons. First, the victory 
was hollow. The antiviral drugs had already made the companies millions, and in 
2016 the patents began to expire, making the issue relatively irrelevant as far as 
profits were concerned.

Second, the labor-intensity of the review makes it difficult to replicate. Even 
setting aside the long battle to obtain unpublished trials (which has no guarantee 
of success in the future), the review itself took a large team of people a long time 
to produce. I was part of the team, and without strong leadership motivating us 
to do long hours of work, including on weekends, it would not have been com-
pleted. Because of this labor-intensity, such methods are not feasible as a general 

2 Gøtzsche’s expulsion was reminiscent of the University of Toronto rescinding David Healy’s offer 
of employment after he gave a talk about unsuspected harms of psychotropic drugs (Spurgeon 2002).
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method for completing systematic reviews. To wit, the method used for this 
“super-review” has not been replicated since it was published in 2014, and future 
replications seem destined to be rare at best. Instead of doing more super-reviews, 
efforts are now focused on trying to enforce mandatory publication of trials so 
that hunting for unpublished trials is not required in the future. The AllTrials 
campaign is enjoying some success in achieving this, and their early successes 
provide reasons for optimism about the future. But as of the present, the problem 
of publication bias has not been solved.

Third, even the eventual super-review did not provide decision-makers with a 
complete picture of what happened in the trials. This is because even the clinical 
study reports were incomplete. Many of them had large swathes of text redacted, 
and there was evidence of selective reporting. Beyond that, none of the studies 
properly defined pneumonia, which led to a paradox. Oseltamivir significantly 
reduced self-reported, investigator-mediated, unverified pneumonia, but no os-
eltamivir treatment studies reported beneficial effects on radiologically confirmed 
pneumonia. Then, there was evidence that the placebos contained active ingre-
dients (intended to mimic the adverse effects of the drugs). This is useful to make 
the placebo and treatment more similar and thus preserve the blind. However, 
it also rendered the measurement of drug-induced adverse events (defined as the 
difference between adverse event rates in the treatment group and the adverse 
event rates in the placebo group) biased to minimize the suspected adverse effects. 
So even this super-review was limited by known (but hard to rule out) biases.

Moreover, even if the super-review had been complete, it would still not 
be enough to counteract the forces that caused the publication bias in the first 
place. Moving from evidence to action requires that we move from an is to an 
ought (Hume 1738–40). EBM, at best, can inform what is, but not what ought 
to be, done. Even if EBM efforts were completely successful and ‘perfect’ evi-
dence were produced (whatever that is), finance bias can influence what ought 
to be done about it. Deciding what ought to be done requires that we engage 
in deliberations that include extra-evidential factors, such as personal, collective, 
and economic values. In a democracy, these value judgments are deliberated in 
conferences, much like the consensus conferences in the pre-EBM era. As such, 
they fall prey to all the influences of financial bias loathed by EBM proponents 
and illustrated in the antiarrhythmic drug case described above. Failure of EBM 
to engage more clearly with the forces that shape these discussions greatly di-
minishes the force of evidence. Indeed this is just what happened in the neur-
aminidase case. Following the publication of the updated review that contained 
previously unpublished trials, industry-funded authors rushed to publish respons-
es in high-impact journals such as The Lancet, defending the effects of the drugs 
(Muthuri et al. 2014), and members of parliament in the UK agreed that they 
would stockpile the drugs again if they had a chance (O’Dowd 2014). Of course, 
politicians might vote to stockpile the drugs even if they believed that the drugs 
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were not very effective, due to the precautionary principle. However, we see 
here that addressing the problems with evidence alone does not suffice.

I shall illustrate this point further with a personal anecdote (names withheld 
and some details changed to preserve anonymity). I was at a medical conference 
a few months ago where I met three researchers who work for one of the UK 
institutions charged with checking the evidence of effectiveness and cost-effec-
tiveness. They presented the results of their detailed investigations to the National 
Institute for Health and Care Excellence (NICE). If my colleagues deem that the 
new medical technology is cost-effective, NICE gives a “thumbs up.” On the 
other hand, if they do not, they give a “thumbs down,” and the new technology 
is not approved to be provided by the National Health Service. This seems rela-
tively straightforward, and, in the context of scarce resources, fair.

The problem is that the drug companies don’t take thumbs down lightly, 
and often appeal. The appeals are painful, and often accompanied by press cam-
paigns where (often: industry-funded) patient groups lash out at NICE for not 
paying for treatments that would help them. To their credit, NICE often up-
holds their decisions in spite of this pressure. At the same time, there are many 
examples of what appear to be NICE U-turns in the face of pressure. To name 
just a few: in 2018, NICE reversed their initial view on the cost-effectiveness of 
tocilizumab (RoActemra), a drug to treat giant cell arthritis (McKee 2018); in 
2017, they reversed their initial assessment that brentuximab vedotin (Adcetris) 
was not a cost-effective treatment for Hodgkin’s lymphoma (McKee 2017b); 
and in the same year, they reversed their initial assessment that trastuzumab em-
tansine (Kadcyla) was cost-effective for treating advanced breast cancer (McKee 
2017a). In some cases these apparent U-turns might be for evidential reasons (the 
drug company might provide more evidence that establishes its cost-effectiveness 
more clearly). It is also possible that they are caving in to pressure from industry. 
Stories of industry twisting regulators’ arms are, after all, not uncommon. In the 
US, it happened famously with the approval of flibanserin (“female Viagra) and 
rofecoxib (Vioxx), with the latter leading to an estimated tens of thousands of 
deaths (Biddle 2007; Cronin and Stone 2005; Holman and Geislar 2018). The 
problems with financial bias influencing guideline development have been de-
scribed in detail elsewhere (George, Vesely, and Woolf 2014; Graham, Alderson, 
and Stokes 2015).

Another Act: Peter Gøtzsche Excommunicated from Cochrane

A few weeks before I submitted this paper, something major happened in 
Cochrane that supports Flyvbjerg’s observation that in an open confrontation, 
power beats rationality. I mentioned above that Peter Gøtzsche is one of the few 
people in the EBM community who confronts the powers of finance bias direct-
ly. I also cited his empirical studies of the influence of industry bias. He was a 
founding member of Cochrane, and in 2017 was elected to its governing board. 
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He chose to stand for election because of what he reported to be Cochrane’s 
increasing coziness with industry. He was also upset that Cochrane leadership 
was shying away from taking stances that might upset industry. In a letter initially 
published on the Nordic Cochrane website but subsequently removed (it was 
preserved elsewhere), he stated:

Cochrane executive leadership has even refused to comment publicly on new 
health technology policies, open access policies and other key advocacy oppor-
tunities despite the fact that an auditing of Cochrane fulfilment of objectives has 
shown a total failure to comply with Cochrane advocacy objectives. (Gøtzsche 
2018)

In short, Gøtzsche was recommending that Cochrane should take steps to re-
dress the asymmetry between the power of finance bias and evidence. Gøtzsche’s 
attack on Cochrane heated up shortly after Cochrane published a systematic re-
view of randomized trials of human papillomavirus (HPV) vaccines for prevent-
ing cervical cancer in women (Arbyn et al. 2018). Most of the Cochrane authors 
on the published protocol for the review had conflicts of interest related to the 
HPV vaccine manufacturers, and most of the authors of the eventual review also 
had conflicts of interest.

Together with Lars Jørgensen and Tom Jefferson, Gøtzsche published a cri-
tique of the review, claiming that the benefits of the vaccine had been exag-
gerated, and the harms understated (Jorgensen, Gøtzsche, and Jefferson 2018). 
The main evidence for their arguments was that data from some 20 studies and 
CSRs had not been included in the review. They had informed Cochrane editors 
about their concern about missing studies before the review was published, and 
Gøtzsche also sent a letter to the European Medicine’s Agency (EMA), outlining 
his views about the review.

The Cochrane editors published a reply to Jefferson and Gøtzsche’s critique 
(Tovey and Soares-Weiser 2018), which Jefferson and Gøtzsche subsequently 
claimed, ignored their main point, namely that harms had been inadequately 
reported. The editors admitted that some data had been omitted but claimed, 
“addition of these data makes little or no difference to the results of the review for 
the main outcome.” Even if it were true that the omission of data did not affect 
the results (which could only be confirmed if it were actually analyzed within 
the review), this response has questionable relevance. The fact that the editors 
allowed a faulty review, and where the faults appear to arise, at least in part, due 
to author financial conflicts of interest, to be published in the first place is the 
important point.

Shortly after this war of words, in September 2018, at Cochrane’s 25th anni-
versary annual general meeting, Gøtzsche was expelled from the board. Much re-
mains to be learned of the details, but views converge on the fact that Gøtzsche’s 
vociferous objection to finance bias was a key factor in the dispute.3
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As with most dramas that have human characters, there is more to this one 
than meets the eye. Gøtzsche can be abrasive, and his critique of the HPV view 
emboldened some anti-vaxx groups, which may have an unintended harm. How-
ever, it is important to avoid the red herring accusation that Gøtzsche and Jeffer-
son are “anti-vaxxers.” Neither Jefferson nor Gøtzsche was against the vaccine. 
Instead, they were critical of the evidence. In fact, their willingness to contribute 
to the vaccine debate hornets’ nest is further evidence that they were unafraid 
to take on power directly. And in their defense, they state that the public needs 
accurate information about intervention efficacy and safety in order to make 
informed choices. One might equally blame the Cochrane editors for further 
inciting the vaccine debate: by allowing a review that didn’t contain data that it 
should have, the editors fueled the conspiracy that the “system” is hiding things.

It remains to be seen whether Gøtzsche’s expulsion will energize those within 
the EBM community to empower evidence, or whether Cochrane’s actions will 
make those who wish to confront finance bias scared to stand up.

What Philosophers Have to Say—and What They Don’t

In the introduction I mentioned several philosophical colleagues who have 
addressed the issue of finance bias and how it corrupts evidence. I hope to have 
added to their work by suggesting that the power asymmetry between finance 
bias and evidence may require a solution that addresses power more directly. At 
the very least, methodological or epistemic solutions need to be empowered so 
that they are implemented rigorously.

Many other philosophers of science have criticized EBM by proposing that 
evidence about mechanisms should be incorporated into the decision-mak-
ing process (Clarke et al. 2014; Dragulinescu 2012; Glennan 2017; Russo and 
Williamson 2007). Some proponents of this view have started a group called 
“EBM+” (2018), whose aim is to “improve the ways in which evidence-based 
medicine handles evidence of mechanisms.”4 Their argument infers from alleged 
epistemic problems with EBM to a claim that evidence of mechanisms will help 
solve these problems (Parkkinen et al. 2018). I have commented on their argu-
ments elsewhere (Howick 2011a; Howick, Glasziou, and Aronson 2013). For 
the purposes of this paper, it is only important to note that the EBM+ proposal is 
entirely silent on the issue of financial conflicts of interest. To wit, their 131-page 
textbook does not mention the terms conflict or financial at all, and does not dis-
cuss finance bias. By ignoring the problem, they cannot possibly solve it. Worse, 
if their proposals are taken up, they might make the situation worse by further 

3 I believe that any attempt to include relevant evidence is worthwhile. At the same time, it is fair to 
note that their methods for adding evidence of mechanisms to EBM have not been tested. Their text-
book Evaluating Evidence of Mechanisms in Medicine Principles and Procedures devotes less than two 
pages to the only “worked example” of “probiotics and dental caries.”
4
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empowering finance bias. In fact, they explicitly note that their proposal might 
help get drugs to market more quickly. Their handbook states: “By considering 
evidence of mechanisms in conjunction with clinical study evidence, decisions 
can be made earlier: one can reduce the time taken for a drug to reach market” 
(Parkkinen et al. 2018, 15). Importantly, by “clinical study evidence,” they do 
not mean randomized trials or systematic reviews of randomized trials: in their 
view, observational studies alongside evidence of mechanisms suffice. Such a po-
sition would certainly have supported the view that antiarrhythmic drugs could 
be approved based on a surrogate endpoint., and as such, their proposals are 
certainly music to the ears of industry, in whose interest it is to circumvent the 
EBM standards that slow down the process of getting new treatments approved.

In sum, it is fair to say that many prominent philosophical proponents and 
critics of EBM are united in their focus on methodological solutions to problems 
within EBM. If the thesis in this paper is correct, then attention to methodologi-
cal points, while somewhat useful, is not likely to prevent finance bias from influ-
encing evidence. More attention needs to be placed on addressing the structures 
that will empower evidence.

Objections

One possible objection to my argument is that if EBM methods were policed 
to perfection, then finance bias would not be a problem. There are two answers 
to this problem, both of which support my thesis that the asymmetry between 
evidence and finance bias must be redressed by moving beyond purely meth-
odological solutions. The first answer is that even if EBM methods sufficed to 
rule out the influence of finance bias (which I have shown that in at least some 
important cases, they do not), evidence cannot be implemented without being 
empowered. Hume’s is/ought distinction, mentioned above, that arises when 
we move from evidence to guidelines, shows how this happens in the guideline 
production process.

Another example of the lack of teeth in purely methodological attempts to 
confront finance bias is the EBM movement’s failure to demonstrate that it has 
improved human health, on a population level. EBM proponents were initially 
confident that evidence of the average benefits of EBM would emerge over 
time. The first edition of the EBM textbook (1997) did not mention the need 
for rigorous evaluation of EBM at all, presumably assuming that such a benefit 
was obvious. The second edition of the same textbook (2000) acknowledged the 
need for rigorous evaluation of EBM and claimed that the lack of randomized 
trials testing its patient benefits were limited by pragmatic and ethical concerns. 
They also acknowledged that “evidence that EBM “works” has been late and 
slow to come” (7). The most recent edition (2010) gave up the idea of evaluating 
EBM altogether, claiming that we should move our focus to the most efficient 
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ways to teach EBM. To support this position, EBM proponents cite individu-
al trials (such as the antiarrhythmic drug trial). This response, however, seems 
unsatisfactory. If EBM were helpful, one might reasonably expect to see some 
improvement in human health resulting from its adoption. However, during 
EBM’s reign between 1995 and 2015, life expectancy has carried on rising more 
or less at the same rate it was before the advent of EBM. In fact, starting in 2014, 
life expectancy in the United Kingdom has tapered off, while in the US it is fall-
ing (WHO 2018). The change in life expectancy is caused by many factors, so 
it would be mistaken to infer anything about EBM directly based on this crude 
statistic. Meanwhile, other medical revolutions such as clean water and washing 
hands produced measurable population benefits.

Another objection is the argument that EBM proponents are best placed to 
stick to what they are good at: improving methods. According to this view, rev-
olutionary efforts to confront the powers behind finance bias are best left to rev-
olutionaries. This is true: academics in general are not good politicians, and they 
have less money behind them than industry (unless industry funds them). How-
ever, it is also true, if my thesis here holds, that unless academic proponents of 
EBM become more like Peter Gøtzsche, in the sense that they are willing to ad-
dress the problem with finance bias more systematically, efforts to improve meth-
ods may yield little fruit or even have unintended harms. It is also worth noting 
that some of the initial proponents of EBM were revolutionary. Iain Chalmers 
has never been able to find a permanent home in a university (in part, perhaps, 
because he is not comfortable within the confines of academia); Dave Sackett was 
routinely attacked by senior professors as he attempted to embed EBM within the 
Oxford curriculum (Heneghan 2015); and Ben Goldacre calls out anyone who 
doesn’t publish trials (Goldacre 2015). The future of EBM might depend on its 
proponents being more revolutionary, not less.

The True Remedy for EBM Must Address the Real 
Causes of Its Problems

I’ve argued here that a main cause of the current problems with evidence seems 
to be, at least in the cases I have presented, an asymmetry of the relationship be-
tween rationality (evidence) and power (financial bias), with financial bias being 
by far the stronger, and strong enough to beat evidence. It follows that redressing 
this imbalance must be part of the solution to the problems with evidence. Ac-
cording to Flyvbjerg, this must involve changing the structures in which finance 
bias and the interests of evidence operate. It is beyond the scope of this essay to 
provide a detailed map for such a solution; however, my diagnosis of the problem 
does permit me to provide a blueprint for what kinds of solutions are required.

One easy way to engage directly would be to downgrade evidence if research-
ers with conflicts of interest produced it. I once suggested this at a GRADE 
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meeting, where my suggestion was not taken seriously, for the alleged reason that 
focusing on more purely methodological markers of trial quality would suffice. 
The anecdotal evidence presented here suggests that GRADE’s reasons for re-
jecting my proposal were mistaken. Purely methodological solutions to finance 
bias cannot be effective because they don’t address the powers behind finance 
bias.

Until recently, Cochrane insisted that independent researchers produce re-
views, and the “EBM Manifesto” called for independent evaluation of evidence 
(Heneghan et al. 2017). These efforts are part of the solution, but they need to 
be followed up with more direct efforts to redress the asymmetry between the 
power of finance bias and the interest of industry. Moreover, as I described in 
relation to the Gøtzsche drama, the separation between Cochrane and the powers 
of finance bias has become blurred. In order to tackle the problem with financial 
bias we must promote a system where the production and promotion of evidence 
is explicitly empowered within stable structures.

An obvious way to redress the imbalance between the power of finance bias 
and the interests of evidence is independent evaluation. Ioannidis (2016) puts 
the reason for this succinctly: “corporations should not be asked to practically 
perform the assessments of their own products. If they are forced to do this, I 
cannot blame them, if they buy the best advertisement (i.e., ‘evidence’) for what-
ever they sell” (84). As Gøtzche suggested, the need for independent evaluation 
applies across the board to anyone with a conflict of interest, not just those with 
industry conflicts of interest.

Another way to stabilize relationships between evidence and financial bias 
could be to take finances out of the equation altogether, for example by rejecting 
capitalism. However, even in the unlikely case that such a solution were deemed 
desirable and could be implemented, one needn’t go that far: aligning the in-
terests of industry with the interests of patients would make a difference. Some 
insurance companies and patients are beginning to facilitate this. It is in the finan-
cial interest of insurance companies to collect insurance premiums and not pay 
money to treat patients, and at least in principle, this means it is in the interest of 
insurance companies for people to be healthy. Again just in principle, they should 
therefore support evidence that benefits patients in the most cost-effective way 
possible. There are other forces at play as well. Since insurance companies make 
most of their money investing premiums, it is not obviously in their interest to 
waste time on the expensive business of making people eat less and exercise more. 
Still, it is an interest of insurance companies to have healthy payers, so making 
investments that promote health and profits makes sense.

Taking this insight into account, an insurance company called Vitality Health 
is starting to incentivize patients to have healthier lifestyles. They offer clients an 
Apple Watch for £29 (about $35US, or about a tenth of the full retail price), 
and then they offer “vitality points” if customers reach certain activity goals. For 
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example, walking 10,000 steps per day earns customers five points. These points 
can then be redeemed at Starbucks or Cineworld. To be sure, these rewards are 
problematic: customers might buy a processed sugary snack at Starbucks, and 
watching a movie hardly promotes physical activity. Still, the idea is right: the 
insurance company will save money if customers have healthier lifestyles, so they 
are thinking of interventions that are likely to improve patient health while mak-
ing them more money.

A third way to align the interests of profit with health is social impact bonds. 
Social impact bonds (also called “pay for success bond”) are becoming increas-
ingly popular. They work when financiers, including industry, pay money up 
front for a new intervention that they believe will lead to better health. When 
and if savings as a result of better health emerge, the financiers get their money 
back plus a pre-agreed profit. For example, Social Finance US, a nonprofit orga-
nization focused on financing social impact bonds, launched a pilot project aimed 
at better management of asthma in Fresno, California. They will measure the 
outcomes carefully, and if the intended benefits and cost-savings materialize, they 
will get a return on their investment from the service providers.

These models, which align the interests of industry with those of patients, 
are in their infancy. However, they show that it is possible to resolve the power 
asymmetry between evidence and finance bias, by aligning their interests.

Conclusion

EBM practitioners have spearheaded some important improvements in the evi-
dence base of medical treatments and devices. They have certainly led to standard-
ized reporting of clinical studies. However, finance bias has too often trumped 
EBM attempts to improve the production, reporting, and use of evidence. Solu-
tions proposed by critics and sympathizers of EBM alike have largely focused on 
more standards and different types of evidence. These solutions have some lim-
ited benefits, and also unintended harms. More importantly, they are limited in 
principle, because they leave a major sociological source of bias—finance bias—all 
but untouched. Effective solutions require addressing the asymmetry between the 
power of finance bias and the interests of good evidence. These solutions should 
include independent evaluation of medical interventions at a minimum. Other 
solutions, in the form of social impact bonds and creative insurance company 
strategies, are beginning to emerge.
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