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THE CREDENTIALS OF SCIENTIFIC EVIDENCE:
REBALANCING THE EPISTEMOLOGICAL SCALES

9.1 Overview of series

Abstract

The relative value of different kinds of scientific evidence appropriate for
investigating medical science, including drug investigation and comparison
studies, is discussed in this series of commentaries. An understanding of Pearl’s
new causal inference theory is a requisite for a reassessment of the
epistemological and practical value of RCTs. Extensive problems with evidence-
based medicine, meta-analysis, randomised control trials, and the guidelines they
give rise to, are examined from the point of view of their limited epistemological
validity, or ability to elucidate the key question of causes and mechanisms, or to
adequately address many key issues confronting clinical science. The necessity
of using other methods is introduced, with special reference to the work of
Thomas Bayes and Judea Peatl. It is argued that RCTs have achieved an
unwarranted hegemony in medical science and that this has handicapped the
progress of scientific investigation into causes and mechanisms. Furthermore,
it is pointed out that eminent commentators on this subject, from the 1960s
onward, have noted this excessive reliance on RCTs (and P values) — despite
that the FDA has continued to rely heavily on RCTs!. How the total reliance on
P values was influenced by the eminence of the statistician Sir Ronald Fisher,
and how persistent and widespread abuse of them has misdirected science, and
how secret war-work influenced the delay in the adoption of Bayesian
techniques, is discussed. 1 propound the argument that RCT' are not the ‘Gold
standard’, but are closer to ‘Fool’s Gold’ because they are epistemologically
weak, and are not good tools for investigative scientific experimentation.

The succeeding commentaries in this series deal in more detail with each
problem in turn: 9.2.1 external validity; 9.2.2 Simpson’s paradox; 9.2.3
probability; 9.2.4 rating scales reliability; 9.2.5 the placebo response, 9.2.6 Fisher,
Bayes, & more; and finally to Judea Pearl’s causal inference theories 9.2.7 Peatl,
causal inference.

This introductory overview paints the picture of the history and influences over
EBM, guidelines, and RCTs, their inherent epistemological problems, and the
attendant biases and influences that shape their presentation and prominence.
It also outlines the groundwork for an understanding of how the ubiquity of
RCTs have profoundly retarded the progress of investigative clinical science and
how application of Pearl’s causal inference methods offers a practical path
forwards.

1 As | was finalizing this commentary in January 26 the FDA issued a statement which can be seen here
https://www.fda.gov/news-events/press-announcements/fda-issues-guidance-modernizing-
statistical-methods-clinical-trials?utm_medium=email&utm_source=govdelivery
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PsychoTropical Commentaries 9.1 Rebalancing the Scales

Background: The influence of RCTs, EBM, and
guidelines

This juggler would think to charm my judgment, as mine
eyes, obtruding false rules pranked in reason's garb

Milton, Comus, a masque;

Presented at Ludlow castle, in 1634

The notion of Evidence Based Medicine (EBM) dominates medical practice in most
jurisdictions. EBM is largely based on the supposed ‘Gold standard’ of randomised
controlled trials (RCTs) [1], of which 90% ate industry sponsored — resultantly, as
but one of many negative sequelae, out-of-patent drugs have few RCT's and thus
less ‘evidence’ to gain a place in guidelines, meta-analyses, or reviews? — this
represents and perpetuates a process of circular illogical reasoning3. As
Professor Sir Michael Rawlins has argued, ‘The notion that evidence can be reliably
placed in hierarchies [as all guidelines do] is illusory’ [2];

I am sure he would have agreed with Milton that RCTs are indeed ‘false rules
pranked in reason's garb®’.

One of these negative results is that many older drugs, across medical specialties,
have receded into insignificance (e.g., of the psychotropics: clozapine, lithium,
MAOISs, clomipramine, sodium valproate, L-Tryptophan). One is reminded of
Oscar Wilde’s words:

There is only one thing in life worse than being talked about,
and that is not being talked about
Oscar Wilde

This multipart commentary considers the relative merits of the epistemological
credentials of RCTSs, not only as a methodology for investigating drug efficacy,
but, more importantly, as a tool for investigating the questions of causes and
mechanisms — about these RCTs are mute. These are scientific questions that
have received insufficient attention (see 9.2.7). RCTs are contrasted with
emerging methodologies, particularly the theory of causal inference of Judea Pearl
— a Nobel prize winner>.

It further outlines the groundwork for an understanding of how the ubiquitous
hegemony of RCT's has retarded the progress of investigative clinical science. It
would be helpful for there to be a greater emphasis on investigating causes and
mechanisms, rather than comparisons of one drug with another, which has,
historically, been a singularly unedifying process.

Material in these commentaries may be seen by some as outside the mainstream
of scientific thinking; however, it should be noted that the key references given
supporting central aspects of these commentaries are papers that have been cited
more frequently than 99.9% of all papers. A paper that has been cited more than
100 times is in (approximately) the top .01% of all papers ever published, many
of the key citations given have been made not just hundreds of times, but thousands
of times. The citation statistics are given next to some of the papers when cited

2EBM, RCTs, meta-analyses, and treatment guidelines may be considered to overlap to an extent which
means that they are semi-synonymous in much of this document

3 0Oneis reminded of the war-time incident where mechanics were reinforcing those parts of the aircraft
that had returned from bombing raids, prioritising the areas where there were the most bullet-holes
— until someone pointed out that they should reinforce the areas where there were not any bullet-
holes — that is where the holes were in the planes that did not manage to come back.

4In Milton’s time the word ‘prank’ meant, ‘to dress up showily’, and is also found in Shakespeare
5 He in fact won the Turing prize, in 2011, which is the mathematics and IT equivalent of the Nobel
prize, although most people are not familiar with that.
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to emphasise this point. For example, the paper cited above by Sir Michael
Rawlins, a distinguished pharmacologist, has been cited more than 700 times.

Many of these papers, e.g. [3-8], have been cited many
hundreds, if not thousands, of times. This puts them in the top
.01-0.001% of all papers ever published
We are evaluating the most consequential papers from
eminent authors

First, some perspective and history

Even after sixty years the original purpose and precepts of EBM/RCT's have not
been translated successfully into practical reality [3-8] — indeed, they often
cannot be, because many questions in clinical medicine are not addressable using
guidelines, rules, or RCT methodology.

Before assessing the extent to which diminishing the value of RCT's might risk
‘throwing the baby out with the bath water’ it is important to first develop an
understanding of Pearl’s causal inference theory and the ‘do-operator’ [4],
because that is a method that makes it possible to simulate an RCT using only
observational data, and to extract causal connections — even at an individual-
case (n=1) level. Pearl’s ground breaking theories are disgusted in more detail
in section 9.2.7 and until Pearl’s theory is understood and incorporated into clinical
investigations it will be difficult to have an informed and balanced view of their relative
practical and epistemological values.

As a prelude to enumerating and dissecting the refractory problems of RCT's it
is necessaty to remind ourselves that there are other scientific methods that can
be used (discussed in the other commentaries in this series), which may bypass
the difficulties encountered by RCTs; sezl., unavoidable ethical dilemmas; being
‘unfit-for-purpose’; being too time-consuming; being too costly; and being
incapable of addressing many types of questions. The continuing dominance of,
and preoccupation with, RCTs is an accident of history, powerfully driven by
convenience, not by science. They are for the purpose of getting drugs approved
by regulatory agencies and subsequently manufacturing evidence of their
supposed superiotity over competing treatments®.

RCTs have many crippling problems: external validity, ethical
dilemmas, impractical, too time-consuming, too costly; unable
to address many types of questions

How scientifically useful are RCTs in depression studies?

You have to know the past to understand the present
Carl Sagan [there are innumerable versions of this notion,
Sagan’s being the tersest]

The first antidepressants (MAOIs and tricyclics) were discovered serendipitously
without the need for clinical trials [9], as were many other drugs; RCT-type trials
were unnecessary because of the obvious therapeutic benefit (robust effect size)
of those early ADs, and because they were used for treating more severe
(melancholic) depressions [10, 11]. Louis Lasagna, a famous clinical
pharmacologist” of that era and an influential consultant to the FDA in the 1960s,
thought they were relying too much on RCTs [12, 13]. RCT methodologies have
subsequently added little or nothing substantive to questions of how to use ADs,

6 Extensive pharmaceutical company financing of research efforts over many years means that
researchers are heavily invested in the RCT mentality — it will be difficult for them to reassess their
value objectively. The sunk cost fallacy will influence thinking.

7 He has been referred to as ‘the dean of American pharmacology’
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on whom to use them, nor even which drugs to prefer — it is clinical science
and pharmacology that has informed us on these questions (e.g. a drug’s
propensity to cause sedation related to greater affinity at H1 receptors). Indeed,
the propensity for that effect is so markedly different between TCAs that
controls and randomisation are quite unnecessary (e.g., doxepin vs desipramine).

Additionally, RCTs have persistently misdirected clinicians® by suggesting that,
inter alia, the TCAs, SSRIs, and newer ADs, are each and all therapeutically
equivalent [15]°, something that pharmacological science and clinical practice
tells us is most certainly not the case. Since Anderson’s work cited above, we
have been subjected to a plague of meta-analyses, such that the eminent
biostatistician from Stanford, John loannidis (H-index 278), has stated, and this
paper has been cited 1,600 times, [106]:
The production of systematic reviews and meta-analyses has reached epidemic

proportions. Possibly, the large majority of produced systematic reviews and meta-
analyses are unnecessary, misleading, and/or conflicted.

When these meta-analyses are compiled, they characteristically reject a large
proportion of the RCTs that could be included, on the basis that they are
unsound, in one way or another, and depending on who is making that
judgement. Which studies are left out effects the conclusions. This exclusion
process illustrates that a substantial proportion of the studies published are of
‘unusable’ quality. As I have pointed out previously, it is possible to assemble a
series of studies that are the equivalent of ‘Penrose stairs’ with drugs, where it can be
shown that A>B>C>A.

These RCT-trials have now been going on for more than 60 years — it would
be expected that the usefulness of them would now be obvious. That is not so
in the field of psychopharmacology. The fact that it is not obvious has been
exemplified by the weak conclusions!® contained in Cipriani’s seminal meta-
analysis [17]. Furthermore, there are serious questions about whether the
billions of dollars these RCTs have cost, and the hundreds of thousands of
patients who have been subjected to frequently inadequate treatment, is justified
or ethical. As the Declaration of Helsinki (DoH) states, bad research can
never be ethical'l.

A recent and troubling example of this is contained in the myalgia encephalitis
(ME) story — this was a spectacular misdirection of public health policy
endorsed by the UK Apex body called NICE: some have referred to that as the
most egregious health-related disaster of this century [18]. Poor RCTs
determined UK national guidelines and recommendations about ME treatment
and supported misdirected policies [19-23]. The papers and influence of
Professor Sir Simon Wessely advocated ineffective cognitive behaviour therapy
and graded exercise therapy as interventions [21, 23-26]. NICE, but only after a
decade, performed a volte-face and finally rejected the “Wessely-camp’ view, not
without reactionary protest [27] — this demonstrates how RCTs, even in the
hands of ostensibly respected and lauded researchers, working in ‘apex’ academic

8 The most egregious example of this is the studies on Myalgic encephalitis about which | have
commented in some detail elsewhere [14].

9 The absurdity of this notion should be readily apparent because it is implausible that ADs with
different structures and mechanisms of action could all be therapeutically equivalent — it is like
claiming that all antibiotics equally effective against all types of infection

10 Conclusions which give little useful guidance about first line treatment, and do not relate to specialist
practice, making them inconsequential.

11 DoH ‘bad medical research violates ethical standards and puts vulnerable groups at risk’.
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centers (Maudsley, London'?), are still producing catastrophically misleading
results.

J K Galbraith said, % a/l else fails, immortality can always be assured by spectacular error’.
I said in an editorial [28], parodying Galbraith:

Individual experts can be wrong, but it takes a committee of experts to be spectacularly
wrong

RCTs defined, but shape-shifting

The definition of an RCT is understood, or assumed to mean, different things
in different circumstances. The homogeneous industry-style regulatory-
approval trial dominates the literature, being about 80% of all trials [29], and
probably a greater proportion for antidepressants.

Various modifications and variations described under the rubric of RCTSs have
cither been proposed or tested!3, and the external validation problem is being
tackled by ‘real-world’ trials, these being referred to as pragmatic-controlled-
trials, PCTs and PRCTs, e.g., [30-32]. The double-blind part of the methodology
may or may not be present, indeed it may be an aspiration rather than an
achievement — but it is particularly important for trials involving small effect
sizes and subjective outcomes (viz. depression trials) — therein lies one
indication of the difficulties that arise.

Even the control group of an RCT can be misleading, since drugs used as
controls may themselves have less-than-clearly established efficacy (e.g.
trazodone, mirtazapine, doxepin, moclobemide).

Practicing doctors tend to think of drug trials as comparing an active treatment
with a control, which is the most common manifestation of the RCT
methodology that they encounter — the classic parallel-group RCT. However,
the heart of science is about elucidating causes and mechanisms. RCTs, as they are
usually constructed and carried out in medicine, including in psychiatric illnesses,
are not suited for that purpose!®. An ‘“ideal’ RCT might achieve a suggestion of
causality, but it rarely does, thus making any assumptions about causal
connections tenuous [33]. However, recent research on causality by the Turing
prize winner, Judea Pearl, heralds a new approach to clinical experimentation
based on powerful strategies that can inform research and a new sort of formal
real-world trial better able to reveal causes and mechanisms [34].

Science is about elucidating causes and mechanisms — RCTs
are rarely adequate for that task

Some might argue that investigating causes and mechanisms is not necessary to
show that a drug works. A Bayesian will readily appreciate that a reasonable
hypothesis, tapping into knowledge of mechanisms and basic pharmacology, will
alter presumptions related to a prior probability (here is an explanation of prior
probability), which will in turn modify the interpretation of statistical values such
as the P value. A shiftin thinking about the usefulness of randomised frequentist
designs, 4 Ja Fisher, compared to Bayesian and other possible designs, is occurring
(see 9.2.0); for example, Bayesian adaptive trials showed advantages in testing

12 Widely considered the most prestigious psychiatric hospital in the Anglosphere and a premier
institution for mental health research and training.

13 One might ask why it has taken 60 years for it to be understood that modifications are necessary.

14 This is a key issue; to the extent that RCTs may occasionally produce evidence of causality it is not
because of the randomisation or the control, it is because of the rapid and definite the change in
outcome — scil., antibiotics for pneumonia — the objectively measured outcomes of body temperature
normalizes in 48 hours and one does not need randomisation or controls to demonstrate that. There
is no ‘placebo’ effect either, because the outcomes are objective. The rapid and definitive result
constitutes the causality component — that is quite independent of any randomisation or control.
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Covid treatments [35]'>. At this juncture, we might also note that Fisher had
no interest in clinical trials in medicine and never involved himself in them even
peripherally; Armitage reported [306]:

Fisher, for his part, seems to have taken little interest in clinical medicine — | know of no
written comment by him on clinical trials...

Bayesian trials are the first step along the path towards improved reasoning and
methodology using causal inference and Pearl’s do-operator (viz. ‘strangling the
rooster/cockerel’), which is discussed further below. One might note that Sir
Michael Rawlings'¢ in his Harveian oration [2] discusses Hill’s causation ideas in
the context of discussing trials, emphasising his view of the importance of
mechanism and causation, over and above statistics.

Consequently, RCTs are often called the gold standard for demonstrating (or refuting)
the benefits of a particular intervention. Yet the technique has important limitations of
which four are particularly troublesome: the null hypothesis, probability,
generalisability, and resource implications... Clinical practice guidelines apply in general,
but each doctor must apply them to each particular patient, taking into account all of
that patient's circumstances and other relevant considerations. ... Hierarchies of
evidence should be replaced by accepting—indeed embracing—a diversity of
approaches.

If a randomised controlled trial at P 0.05 claimed that capsules of freeze-dried
bullshit had an antidepressant effect, then ‘Bayesians’ would assume that there
was something amiss —prior probability’ changes one’s assessment of an
outcome.

Bayes’ and Pearl’s ideas represent the mathematics of
common sense

As the eminent philosopher Cartwright points out [38]:

RCTs, touted as the best source of evidence on effectiveness, can do so little for us... it is
surely a good idea also to use other methods that allow us to draw causal conclusions...
Causal Bayes Nets methods [] derive new causal information about a population from
available causal and probabilistic information from that population

Most discoveries in clinical medicine come from clinical experimentation and
serendipity, not RCTs (cf. Lasagna, p 4) —- the hegemony of RCTs in recent
decades has served to implicitly denigrate the value of the clinical judgement
aspect of medicine, to the detriment of originality and personalised patient care.
RCTs and EBM encourage a blinkered clinical approach!” — the phrase I hear
during my international consultations, distressingly often, as a reason for not
using a treatment, is, ‘but it is not in the guidelines’s.

Informed clinical experience and experiment already ‘unconsciously’ utilise not only
Bayes’ theorem, but also Pearl’s causal inference and ‘do-operator’, which explains
why clinical practice can be of greater epistemological and scientific validity
compared with RCTs — indeed, it possesses the particular advantage of being
able to clucidate causes and mechanisms by sequential experimentation precisely
because, like common sense, it utilizes Bayesian thinking and causal inference

15 Since the initial draft of this commentary the FDA have issued the statement about accepting
Bayesian methods in drug approval studies, so progress is occurring — better late than never.

16 Died. Jan 2023. | read the available obituaries about Sir Michael which were stuffy and anodyne,
except for Kirby who recounted, ‘True to form to the end, as the ambulance arrived to take him to
hospital for the last time, he was taken from his home on a stretcher with a cigar in his mouth and a
tumbler of whiskey in his hand!” [37] — no other obituary included this information, which | find
interesting. | would have got on well with Sir Michael!

17 This excuse has two components; fear of being criticised or even censured, and laziness
18 The irony being that there are so many different guidelines that someone has written a guideline
about guidelines — so how are we to decide which guideline to use?
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(see section about Judea Peatl’s theory of causal inference, with examples, in
9.2.6 & 7, ot buy the Book of Why) — ‘strangle the bloody rooster’’.

Pearl’s theory of causal inference has been described as the
mathematics of common sense

There is a convincing argument that RCTs do not, as is usually stated and claimed,
elucidate or substantiate causes or mechanisms — they may sometimes establish a
possibility of a causal relationship; they do not inform us about that relationship
— and that is the all-important ‘sciencey’ component! One can also argue that
in so far as they may suggest causality that is only in instances where the effect
is so clear that controls and randomisation are unnecessary (cf. Hill).

Causes and mechanisms are not considered relevant or important for drug-
compatison trials; nevertheless, those trials could be designed to explore such
questions: however, there is no incentive to do that in industry-funded RCT trials
(see 9.2.7). The myriad of RCTs done with antidepressant drugs have added
nothing, or at best little, to the key questions of causes or mechanisms, nor have
they added to the question of relative effectiveness (cf. the ‘seminal’ Cipriani AD
meta-analysis [17]).

Furthermore, it is clear from extensive writing about the subject that theory
concerning RCTSs, whatever merits one perceives them to possess or lack, is
distinct from the implementation of RCTs in the real world? [7] — clinical
expetriment/expetience is stll frequently more informative on many questions
than the results of RCTs [13]. The argument that clinical practice is full of
‘folklore’ that is wrong is true in specific instances (it could hardly be otherwise),
but it does not alter the fact that, epistemologically, clinical experience is often
of superior value and validity to RCTs. Remember, even for already established
risk factors, RCTs can also be plain wrong, e.g. (inter alia) the ME trials, and they
have proved hopelessly unreliable for studying the relationship between many
variables in clinical medicine; e.g. diet and disease [39].

Tangentially relevant, a recent comment in Nazure confirms that faked and flawed
RCTs continue to be common [40], as loannidis had previously shown in one of
his many highly cited papers criticising science research [41]. Nazure also reports
that 10,000 papers were retracted during 2023 alone — were this reported from

a source less respected than Nazure one would hardly believe it.

The theoretical qualities and capabilities of RCTs are quite
distinct from the practicalities of their implementation in the
real world

It is important to recognise these problems because most practising clinicians
will be unable to distinguish the studies that are useful and reliable from the
majority that are not; and they are certainly most unlikely to detect those that are
fraudulent. Indeed, it is clear that seasoned researchers have trouble critically
analysing studies, as demonstrated by the percentage that have got through the
refereeing process and into journals, when one might expect, or hope, that the
refereeing process would winnow out the substantial proportion of those with
flaws [4, 7, 42, 43].

A consequentially misleading result produced regarding MAOI antidepressant
drugs was from an ‘apex’ body, full of eminent experts, the Clinical Psychiatry

19 The old Aristotelian trope of the supposed logical fallacy of post hoc, ergo propter hoc is not a fallacy,
as can be illustrated by the simple experiment of strangling the rooster (Pearl’s Do-operator), which
does not affect the rising of the sun.

20 As demonstrated when metanalyses reject most of the RCTs that might be considered, on the basis
that they are of inadequate quality
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Committee of the Medical Research Council, Clinical Trial of the Treatment of
Depressive Iliness [44] in 1965, which concluded, to the astonishment of many
working clinicians, that phenelzine was less effective than placebo in melancholic
depression?.  That seemingly authoritative conclusion has misdirected
generations of clinicians and deprived innumerable patients of potentially
effective MAQOI treatment — misdirection cannot get much worse than that?2.

We are never going to learn how to treat depression in an MRC
statistician’s office, William Sargant

It is thus difficult to sustain the viewpoint that RCT's have inherent superiority
of any sort, either in theory, or practice, as the eminent Australian, Professor
Parker, argued 20 years ago [45]. That is especially the case because few trials
are validated by replication — if it is not replicated, it is not established science [41,
46, 47).

The magnitude of the practical and epistemological problems inherent, both in
reliance on the use of RCTs, and the Fisherian statistics used to evaluate them
(cf. Tukey’s trenchant comments about Fisher below and 9.2.6/7), are not
sufficiently recognised or understood in general medical circles — hence the
continued publication of such large numbers of poor quality RCTs, that, as
loannidis has stated, constitute ‘an epidemic of false claims’ [8, 43, 48]. Soon after
their uptake (1950s) many eminent scientists and researchers in the field of
epistemology and clinical research were stating that RCT's were overvalued and
overused, and that other methodologies and clinical experience were underused
and undervalued. This series of commentaries provide ample substance to the
view that this ‘Gold standard’ assertion about RCTs is both a huge overstatement and
an implicit denigration of the value and validity of clinical-practice knowledge,
experiment, and experience (cf. Bernard?3).

There is no qualitative epistemic difference between RCTs and
clinical experience and experimentation [49]

The entirety of the evidence requires critical re-evaluation in the light of the
arguments marshalled and outlined in this series of commentaries, and a re-
analysis of the relative merits of various other kinds of evidence is overdue if we
are to progress in rebalancing the assessment of treatments for severe
depression, for example MAOIs and ECT, and the various types of TMS.

A modified approach to investigations and trials, drawing on the understanding
generated by Pearl’s theory of causal inference may offer a practical and ethical
path forward?* to elucidate key questions, not just about effectiveness, but, more
importantly, about causes and mechanisms [34, 50-53]. The ‘how and why’.

High-quality, reliable, and useful RCT's are not common in the real world (cf.
Toannidis [41, 48, 54]). As history has now amply demonstrated, the non-ideal
RCTs are of little use, partly because to make them practical and manageable
external-validity often needs to be sactificed to an extent that makes
extrapolation, to real-world situations, problematic or invalid [55-58]. Indeed,
estimates are that 75% of those being treated for major depression are excluded from
trials — because they do not meet the strict inclusion criteria [59].

21 Tony Hill was a co-author! A gaggle of experts, but they could not even get the dose of PLZ right.

22 perhaps this is what provoked Sir William Sargant to make the perspicacious comment that, ‘we are
never going to learn how to treat depression in an MRC statistician’s office’: that powerful and profound
statement is an important truth

23 Bernard said: a physician observing a disease in different circumstances reasoning about the
influence of these circumstances and deducing consequences which are controlled by other
observations — this physician reasons experimentally even though he makes no experiments.

24 RCTs are impractical and unethical in many situations
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If the balance of evidence from RCTs for newer drugs is concluded to be less
weighty (than is generally perceived), then what about the other side of the
scales? How much do other methodological approaches contribute and to what
extent does an updated consideration of epistemology, and especially cause-effect
relationships, change our assessment of the value of clinical practice methodology
and experience: good clinical practice is an always an experiment because patients
are individuals.

Is the evidence for MAOIs greater than has thus far been generally appreciated?
Clinical practice experience indicates that it is. One might first note that there is
extensive international support for the practical reality of the effectiveness of
MAOIs amongst experienced clinicians?, just as there is for ECT; that is a fact
that Lasagna and many of his successors would opine cannot be dismissed. The
recently formed International MAOI Expert Group is a focus for this and represents
the view that clinical experience is informative and valuable. Second, there are
also recent meta-analyses and reviews of significant trial data in the literature [60-65]
reminding us of the weight of evidence that exists supporting the effectiveness of
MAO Is in depression. It is also relevant to remind outrselves that this evidence is
founded on an increased understanding of pharmacology and patho-physiology,
which provides the conclusions with the added Bayesian impetus of a greater
prior probability when subjected to real-world testing.

The comments below highlight that well-conducted (non-RCT) clinical research
and practice-experience (some of which can be referred to as expert opinion)
can produce evidence as good as, or better than, that generated by RCTs. There
is no qualitative epistemological difference in the validity of the evidence thus
produced, although each may be suitable in different circumstances. RCTSs can
mislead, clinical experience and expert opinion can mislead, but there is no
qualitative difference between the two.

Historical comments by academics of note

Introduction

Progress, far from consisting in change, depends on
retentiveness. ... Those who cannot remember the past are
condemned to repeat it

Santayana [66]

The comments below are not an ‘appeal to authority’ but rather a reflection and
a summary of historical research and opinion about matters of vital importance
to the scientific endeavour. These scientists have published serious papers (most of
them in the top 0.1-1% of all published papers) claborating the views expressed
below, and it will be to our detriment if we ignore or forget these historical
contributions to epistemology.

Comments

Sir Austin Bradford Hill?¢ [67, 69] made a point of endorsing Claude Bernard’s
view that:

25 |t is not likely that generations of clinicians, speaking different languages, in different cultures have
all come to that opinion erroneously. If that were the case we would be better off gathering herbs
from the fields guided by the ‘doctrine of similars’ that guided people in the Middle Ages (it was
espoused by Paracelsus).

26 |t was Tony Hill, as he was usually called — his name is not double-barrelled, although the literature
refers to him as Austin Bradford Hill — and Sir Richard Doll who became famous for their work
connecting smoking with cancer. Hill produced an early discussion of cause-effect relationships, as part
of that work [67]. That paper presaged the ideas developed later by Judea Pearl, as | detailed in my
review of neuroleptic malignant syndrome [68]
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there is no qualitative epistemic difference between experiment [RCTs] and observation
[clinical science/experience] ...

Cromie [70] echoed that:

little or no credence is now given to clinical observations even by experienced
investigators ... while there is a blind acceptance of double-blind trials without a critical

evaluation of their short-comings and their ability to mislead

Louis Lasagna (consultant to the FDA in the 1960s, when DESI was instituted
[13, 71]) came to that view; by the mid 1960s Lasagna was saying the pendulum
has swung too far towards the RCTs:

In contrast to my role [in the FDA, and with DESI] in the 1950s, which was trying to
convince people to do controlled trials, now | find myself telling people that it is not the
only way to truth ... most knowledge comes from naturalistic observations by smart
physicians using their past knowledge and experience as control

and Sir Austin Bradford Hill [69] went a step further in his Heberden oration?’
when he added:

Any belief that the controlled trial is the only way would mean not that the pendulum
had swung too far but that it had come right off its hook. ... no randomisation or
statistics are needed if the results are clear...

Paul Leber, FDA head 1980s & *90s, echoed Hill, and told Professor Healy in
an interview in 2008:

| If a drug really works you don’t need statistics

But ‘in public’ Leber said RCT's were needed.

William Sargant stated, with his characteristic forthrightness, cited by Hill [69]:
| We are never going to learn how to treat depressions in an M.R.C. statistician's office

Lord Rutherford DSc. Nobel prize winner, and the father of nuclear physics,
(cited in [72]) uttered a simple dictum in this terse observation:

| If your experiment needs statistics, you ought to have done a better experiment

More recent comments

The following respected authors have expressed similar reservations and
criticisms:
Ashcroft [73] RCTs are:

...autonomous of the basic sciences...blind to mechanisms of explanation and causation
[cf. Pearl below]

Solomon [74]:

| Emphasis on EBM has eclipsed other necessary research methods in medicine
Berwick [75]:

| We have overshot the mark with EBM

Professor Sir Michael Rawlins (a distinguished clinical pharmacologist who held many
important posts in relation to drug regulation and approval) in his Harveian Oration
[2], cited 700 times, argued that:

27 Many current clinical trialists could learn something by re-reading this oration
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The notion that evidence can be reliably placed in hierarchies [as all guidelines do] is
illusory ... [RCTs have] important limitations of which four are particularly troublesome:
the null hypothesis, probability, generalisability, and resource implications ...
Consequently, RCTs are often called the gold standard for demonstrating (or refuting)
the benefits of a particular intervention. Yet the technique has important limitations of
which four are particularly troublesome: the null hypothesis, probability, generalisability,
and resource implications... Clinical practice guidelines apply in general, but each doctor
must apply them to each particular patient, taking into account all of that patient's
circumstances and other relevant considerations. ... Hierarchies of evidence should be
replaced by accepting—indeed embracing—a diversity of approaches.

Judea Pearl, Turing prize winner and leading researcher in the field of causality, [34]:
It is critical to realize that data are profoundly dumb about causal relationships
Data do not understand causes and effects; humans do

Where causation is concerned, a grain of wise subjectivity tells us more about the real
world than any amount of objectivity

Fisher's methods assume that the experimenter begins with no prior knowledge of, or
opinions about, the hypothesis to be tested. They impose ignorance on the scientist

Deep learning has instead given us machines with truly impressive abilities but no
intelligence. The difference is profound and lies in the absence of a model of reality

Despite heroic efforts by the geneticist Sewall Wright (1889-1988), causal vocabulary
was virtually prohibited for more than half a century. And when you prohibit speech, you
prohibit thought and stifle principles, methods, and tools

Without the ability to envision alternate realities and contrast them with the currently
existing reality, a machine...cannot answer the most basic question that makes us
human: "Why?”

A mantra most scientists can recite in their sleep is that correlation does not imply
causation; but they do not grasp the depth of it?® ... Causality is the key: there is no way
of doing science without causality, it is the sine qua non for all understanding and
progress

Which explains why Fishet’s frequentist statistics are so often of restricted utility,
or even useless.

Causality is the key: there is no way of doing science without
causality, it is the sine qua non for all understanding and
progress

Nancy Cartwright, a well-known philosopher, from her much-cited paper Are
RCTs the gold standard? (cited nearly 1,000 times), and see also her more recent
paper with Deaton (cited 2,500 times). The abstract of sums up their point well
38, 56].
External validity for RCTs is hard to justify ... RCTs can play a role in building scientific
knowledge and useful predictions but they can only do so as part of a cumulative

program, combining with other methods, including conceptual and theoretical
development, to discover not ‘what works’, but ‘why things work’.

Statisticians rarely if ever use the word ‘cause’, thanks to
Fisher’s influence29

Should we, must we, will we, now concede at last that the ‘Gold-standard’ is
nothing but fool’s gold?

In conceding this, we can then focus on other methodologies that address the
experimental science-based questions ‘how’ and ‘why’.

28| would add that, whilst many recite that mantra, they conspicuously fail to abide by its implications,
or modify their speculations and conclusions accordingly
29 Indeed, Pearl has noted that the word ‘cause’ does not appear in the index of any book on statistics
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A parody

Sigh no more, friends, sigh no more, RCTs were deceivers
ever,
One foot in SEs and one unsure, to science constant never
[KG]

Sigh no more, ladies, sigh no more, men were deceivers ever,
One foot in sea and one on shore, to one thing constant
never [WS]

When Ashcroft stated that RCT's were ‘autonomous of the basic sciences and blind
to mechanisms of explanation and causation’ he was making a statement that takes
us to the heart of the epistemology of experimental science and the differences
between ‘Fisherian’ frequentist approaches, basic research in science and biology
looking at causes and mechanisms, Bayesian approaches, and Pearl’s innovative
science of causation [34, 38, 50-53]

Whilst Fisher thought that statistics was the ‘grammar of science’, ]udea Pearl has
said something fundamentally different in this statement, ‘It is impossible to deal
with causal relationships with statistical language’.

Causes and mechanisms are the heart of science, without which
itis impotent

Albert Einstein:

The development of Western science is based on two great achievements: the invention
of the formal logical system (in Euclidean geometry) by the Greek philosophers, and the
discovery of the possibility to find out causal relationships by systematic experiment

RCTs are not ‘systematic experiments’.

Crucially, RCT-based data are lacking for much of medical practice and
supportive RCTs are never likely to be accomplished successfully, not just
because of their scientific impotence and inapplicability, but because of the
major practical, logistic, ethical, and financial problems of carrying out such
trials. This leaves large uncertain areas for many conditions [76], where other
methods must be utilised.

Causes and mechanisms, elucidated by systematic experiments, are both the raison
d'étre and sine qua non, of serious science; yet RCTs in psychiatry are not able to
address those questions — their role is more for comparing one drug with
another, especially in relation to short-term symptom changes and short-term
side-effects — neither are they generally practical for establishing long-term
treatment efficacy or long-term side-effects.

While the ideal RCT can suggest a cause-effect relationship, that situation, in so
far as it theoretically exists, would zpso facto make that RCT redundant — if the
result is sufficiently clear to establish a cause-effect relationship, then
randomisation, controls, and statistical analysis would be unnecessary (cf. Hill).
It thus follows, with an elegant inevitability, that any causal evidence produced by an
RCT is independent of randomisation and controls.

If an RCT provides evidence of causality, it does that
independently of randomisation, controls, and statistical
analysis, thereby confirming its own pointlessness

Specific problems of RCTs: Prelude

In the seven subsequent commentaries in this series I discuss the many specific
problematic facets of RCT methodology, 4 / Rawlins above (9.2.1 to 9.2.7).
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There I emphasise that RCTs, like Fisherian frequentist statistics, exist divorced
from real-world science, especially in the psychiatric arena.

This introductory commentary has focused on history and general epistemology,
but before enumerating RCTs’ specific epistemological problems we must
acknowledge other overarching and setious issues that permeate this analysis.
First, we must acknowledge that a proportion of medical researchers do not have
an adequate training in epistemology, statistics, or even research methodologies;
hence the large proportion of RCT's that are excluded from MAs: second, we
must recognise the effect of influences outside science, political, and financial
influences particularly, which contaminate the scientific endeavour to an
undesirable and counter-productive extent. The example of this that echoes in
my recollection is the lamentable episode where my old associate from our eatly
days at Guys hospital, Dave Nutt, was ousted from his position heading the
committee that advised to the government on the harms of drugs. He produced
the first scientific and comprehensive analysis of the harms of drugs, but the
results did not suit the political establishment, so they followed the standard
playbook of the ethically and intellectually inadequate and shot the messenger.

A proportion of medical researchers do not have an adequate
training in epistemology, or statistics, or even research

methodologies

Anyone seeking scientific truth ignores at their peril recognition of the all-
pervading influence of industry, and the corporatisation of the whole of the
medical science, education, and publishing world. That is dealt with in detail in
a separate commentary — some key recent references may be noted in passing
[16, 41, 48, 77-80]. The retraction watch website will help keep you up-to-date
with the avalanche of retracted papers®. https://retractionwatch.com/the-
retraction-watch-leaderboard

Never has the admonition caveat lector been more germane. Indeed, a high degree
of critical reading and thinking skills is now a requisite. Remember, it is not
established science until it is independently replicated, preferably more than once.

Unfortunately, RCTSs rarely meet Cartwright’s standard requirement that they be
part of a cumulative program, combining with other methods, including conceptual
and theoretical development, to discover not what works, but why things work.

RCTs, if they are to be useful, must be part of a cumulative
program, with a sound foundation in basic science, and
combining with other methods, to discover not what works, but
how and why it works

Why, why, why, have we not grasped the cardinal importance of why?

Buy Judea Pearl’s “The Book of Why: The New Science of Cause and Effect’!
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