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Abstract

HISTORY AND PHILOSOPHY OF MEDICINE

latrogenesis. From latromancy to Evidence-Based Medicine,

Faculty of Medicine, UNAM; General Director, Fundacion Carlos Slim, Mexico City, Mexico

The qualities of what is considered evidence change and evolve according to theoretical tools of analysis, but also with what
the physician perceives and processes cognitively. This includes models and tools such as statistics and evidence-based
medicine. Under the term ‘iatromancy’ are included here different ways of making inductive inferences to establish diagnoses,
be it the divinatory art, heuristics, statistics, Evidence-based Medicine (EBM), or the “clinical eye’ The interrelationships of
different kinds of experience are discussed as justifications for the beliefs of physicians to form judgments in the decision-making

processes. (Gac Med Mex. 2016;152:220-4)
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One of the most important distinctions of our judgments
is, that some of them are intuitive, others grounded on
argument. It is not in our power to judge as we will. The
judgment is carried along necessarily by the evidence,
real or seeming, which appears to us at the time'.

|ntroduction: evidence

Why do we believe what we believe? One can say
that a p statement is true because there is evidence of
it but, what type of things (facts, data) are evidence?
Under what conditions is a p statement supported by
evidence? What does it mean to have evidence to infer
that p — g, i.e., that if a fact p occurs, then a fact g
occurs? The sole logical or probabilistic connection
between evidence and belief is not enough to infer that
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p — @. It is necessary to understand the connection
between p and the evidence of p. If so, then, what does
it mean to have evidence of something, to have memory
of previous perceptions? Under what circumstances, in-
tuitive or rational, do we justify our evidence? Does know-
ing something imply that that something is true? And,
when making a decision, how objective is our insight?
The purpose of this essay is to think what constitutes
evidence, using iatromancy, insofar as the physician’s
vision, as a guiding thread. The term ‘iatromancy has
evolved since antiquity, from the divinatory arts of for-
tunetellers to the interpretation of our perception of
what evidence constitutes in medicine, as a personal
confrontation of statistics with clinical medicine. The
feasibility for clinical intuitions and iatrogenesis to be
eliminated by means of analytical tools is analyzed.
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latromancy: from Babylon to the
Hippocratic corpus

The earliest written evidence on relationships be-
tween physical and social events as a sign of the will
of supranatural beings comes from Mesopotamia,
around the year 2000 B.C., with the first records of
laws, medicine and omens, in the form of systematic
lists of correlations of events in clay tablets?. Mesopo-
tamian medicine was a combination of symbolic ma-
nipulations, ritual representations and exorcisms
against endless demons that caused diseases and
other disasters, but it also involved material actions,
prescription-based treatments and manipulations of
the body.

In ancient Babylon, prescriptions resulting from iatro-
mancy implied considerable training and a good dose
of empirical evidence. The tablets, which were funda-
mental to establish the prognosis, were not a simple
collection of omens, but a compilation of scholarly
knowledge®. Diagnostic tablets with signs and symp-
toms were also used, and patient examination was
essential to establish when, or not, to apply certain
remedies. First hand observations were fundamental®.
Omens had a specific conditional form: the first part, or
protasis, expressed an observation, “if p”, and the sec-
ond part, the apodosis, the prediction, “then g"°, which
in logic is known as modus ponens. Similar to contem-
porary evaluation, the result and the consequences
were the product of tabulation between good and evil®.
However, for the purposes of our reflection, omens
could be, at the same time, logically valid and false.

In ancient Greece, the belief in divine interventions
as causes of diseases was rejected. The great achieve-
ment of Greek medicine was to establish that disease
was not due to the will of any god, but to natural caus-
es. The art (téyvn, téchne) was established as a set of
methodically organized procedures that required
knowledge of nature (gvoig, physis) and the cause
(aitiat, aitiai) of disease. Art results from reasoning
(Moyiopde, logismos), rather than from luck (toym, tyche)
or philosophy (gthocogin). Additionally, it requires an-
other quality: accuracy (aypipeio, acribeia)’.

From statistics to Evidence-based
Medicine (EBM)

Already since Hippocrates Aphorisms there are
clues of rudimentary statistical principles as predictive
instruments based on the records of observations.
For example, out of one of these observations, today
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worryingly current, the author infers that “persons who
are naturally very fat are apt to die earlier than those
who are slender”® .

There are testimonies from the time of Galen on the
controversy between dogmatists (rationalists) and em-
piricists. His book On Medical Experience is an ac-
count where rationalists argue that experience not or-
ganized by reason is too chaotic to provide any
understanding at all, to which empiricist reply that,
either by observation (autopsy) or by confirmed testi-
monies (history), event concatenations emerge, from
which it is possible to extract knowledge®. In this book,
Galen affirms his belief on a combination of reason and
experience as an adequate basis for medical knowl-
edge; however, as we shall later see, tension between
both, reason and experience, persists.

To quote just one experimental or, modestly put,
empirical attempt between treatments, | shall mention
that, in the 16" century, Ambroise Paré used to compare
different treatments in soldiers who had sustained gun-
powder burns. However, the term statistics (from Italian
Statista, statesperson), with the currently known meaning,
originated later, in 18" century Germany, to describe
the science of the State (die Staatswissenschaft)'°.

In the 19" century, Pierre-Charles-Alexandre Louis
published a comparison of mortality in early-treated
patients by means of bloodletting, and advocated for
the méthode numerique (the numerical method) to as-
sess treatment efficiency, instead of accepting medical
opinions as standard test. Statistical tables can be
claimed as being the first challenge to the Hippocratic
medicine model in more than 2000 years. By the end
of 19" century, statistics imposes over intuition, the
guantitative over the qualitative'.

The introduction of statistical and probabilistic meth-
ods in the USA into the field of epidemiology, and
Boolean logic in the analysis of clinical practice,
marked a new way to direct medical decision process-
es. Also crucial were the development of the Canadian
public health system in the decade of 1960 and the
foundation of the McMaster University School of Med-
icine and its problem-based learning program, which,
in addition, included biostatistics; all as “the critical
assessment of clinical information pertaining to the se-
lection and interpretation of diagnostic tests, the study
of etiology and causation, the interpretation of investiga-
tion of the clinical course and natural history of human
disease, the assessment of therapeutic claims and the
interpretation of studies of the quality of clinical care”*.

|. Translated by A. Campos.
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Evidence-based medicine (EBM) is a model intend-
ed to assess the relationship between different thera-
pies according to evidence amenable to standardiza-
tion. Thought since its origin as a “new paradigm”, the
model was created to turn medicine into an “objective
and scientific endeavor”. It was conceived for the clin-
ical scenario of “a young resident in a teaching hospi-
tal” and it “requires skills that include efficient literature
search and application of evidence formal rules in the
assessment of clinical literature”. Furthermore, EBM
“de-emphasizes [sic] pathophysiologic rationale as
sufficient grounds for clinical decision making and
stresses the examination of evidence from clinical re-
search”'3. It defines itself as “the conscientious, explic-
it, and judicious use of current best evidence in making
decisions about the care of individual patients”'*. Here,
from its beginning, we find tension between the formal
rules of evidence in the assessment of clinical literature
and pathophysiological rationality, precisely an intuitive
form of clinical judgment.

In spite of the use of powerful computers and online
digital databases, and perhaps because of them, as
quantification —but also evaluation— instruments, achieve-
ment of the aims of EBM is not trouble-free; moreover,
it generates inherent problems. The translation of its
own methodology into practice is one of them. We shall
look into it later.

It is clear that, for EBM and the recommendation
categories deriving from it, the results of clinical trials
is what counts, which are adequate if and only if they
involve, in addition to statistics, randomized controls
(randomized controlled trials, RCT)" and, in addition,
weight is taken away to non-randomized ftrials. The
strong argument for the RTCs’ epistemic superiority is
that they “are alleged to solve the problem of ‘unknown
factors’: a randomized trial is —allegedly- controlled for
all factors known and unknown”* " In the discussion,
| shall address this alleged epistemic superiority to
solve unknown factors.

There are also discrepancies when data obtained
through RCTs are compared to those from non-ran-
domized historical trials (NRHT) with historical controls.
Comparisons may show increases, decreases or no
difference, which indicates that RCTs are also not with-
out failure and, therefore, it is difficult to assume that
they are closer to the truth than NRHTs. Randomization
aside, there are other failures, such as, for example,
comparisons across several interventions, studies with

II. I use RCTs, as customary in international literature.
Il. Italics in the original.

poor quality systematic review of data and inadequate-
ly concealed random allocation, which allows for the
distribution of treatment arms to be subverted by par-
ticipants or investigators'®.

Now, the EBM model does not comprise only RCTs
and their analysis, but also synchronic cutoffs in the
trials to assess intermediate points and decide whether
to continue or stop the trial. It is there, at the interme-
diate points, where the standards of evidence to be
considered are fixed. On the other hand, case reports
can be evidence and a starting point of a research
program; a good example of this is the first report on
male homosexuals infected with Pneumocystis carinii,
which marked the launch of the research program on
HIV-AIDS™. There are also causative studies on diseas-
es, for example new cases, cohort studies, as well as
therapeutic trials where continuing with a placebo
group can turn out to be a moral issue'®. This is a very
serious problem, since the development of a dou-
ble-blind, randomized protocol where a placebo is in-
cluded may well cause maleficence to the participants,
a specific type of iatrogenesis that goes beyond the
scope of this assay.

Contemporary iatromancy

One would think that the term jafromancy has to do only
with ancient times’ divinatory practices, but this is but this
is not so. Actually, the Greek etymology is ‘wtpopavtig
(iatromantis, from “wtpde, iatrés, ‘he who heals’ and
uavtic, mantis, ‘seer’), but the contemporary meaning
of the term does not refer to omens, but to how the
physician sees what she sees, how does she interpret
what she perceives from the patient and forms a men-
tal image; to use another contemporary expression, the
“clinical eye”.

Even in a different sense, we can say that a guess
-a conjecture- as a decision process is generated from
deficient knowledge under conditions of uncertainty,
when we have to make decisions by means of heuris-
tics, in a pressing context of risk. It is then when we
can construct inductive propositions of the type if p,
then g, from a systematization of signs and symptoms;
however, the problem remains that of how to attribute
some degree of certainty to inductive propositions for
the prediction of contingent and random events based
on the experience of past regularities. On one hand,
we have no way to specify how many observations are
required before empirical connections acquire mean-
ing or what an adequate theory is and, on the other, the
common individual does learn by simple clusters of



previous experiences; for her, the empeiria is observa-
tion and memory of things she has frequently seen
happen and, similarly, that which somehow also in-
cludes testimonial knowledge. Thus, the tension be-
tween medicine based on personal experience and
medicine based on statistical evidence comes to light.

Discussion: epistemic considerations

The fact of overrating RCTs with regard to non-sta-
tistical experience is an issue not without problems.
One of them can be what does objectively constitute
the best evidence available, since there are also meth-
odological problems inherent to the analysis of RCTs,
starting with a bad indexation that leads to incomplete
and inefficient searches, which also renders meta-an-
alytical studies incomplete. Another bias is not includ-
ing systematic comparisons of RCTs with cohort stud-
ies, case reports or with large databases of health
management services',

Certainly, evidence, the set of data we have on a
medical fact, can be inaccurate and of provisional
value; it is also true that the signs we see in a patient
and biochemical parameters may not correspond to a
real state of things, they may be transient or due to
laboratory errors or to biological variability between
patients. Then, during the medical act, face-to-face
with the patient, it is necessary to mediate between
statistical evidence in mind and the evidence facing
the clinician. Why? Because, in terms of biological
variability, the latter cannot always be subsumed in the
former; each patient can be a black swan without the
physician knowing it.

Frequently, meta-analyses allow for some well de-
marcated aspect of a problem to be seen, but not the
problem as a whole. In the first place, because they
are constructs, studies of studies, which in addition are
not entirely but partially comparable to each other;
secondly, they cannot per se account for the complex-
ity that is characteristic of biological phenomena. In
medicine, to account for complex phenomena, a mul-
titude of RCTs have to be related to other type of his-
topathological, physiological, clinical, epidemiological
observations that are not necessarily randomized.

The other side of the coin is that the rationale of
medical evidence cannot be given by mere social
practices or conventions, as some ideologies that call
themselves in many ways, such as inclusive, tradition-
al, multicultural, etc., pretend. Although conventions
vary with different cultures, systematic analyses of data
indicate that there are more or less common biological
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effects with particular causes. That is what is valuable
as medical evidence, and not some community’s cul-
tural standards. Although some medical techniques of
a certain community may have some degree of effica-
cy, their evidence beyond a collective placebo effect
still requires validity for different and larger biological
communities than the particular cultural communities
they include. That is the achievement of the analytical
tools EBM holds on to. It is important to insist here,
systematic analyses, not large series or data collec-
tions. It also seems abusive to me, to designate a
model as a “new paradigm”. Although randomized
controlled trials (and these trials’ analyses) provide
information on causal chains, that doesn’t make them
constitutive of theories, nor do they completely inval-
idate, in a Popperian sense, existing theories.

Now, another problem: with regard to the cogno-
scente subject, it is not clear how EBM can solve the
previously mentioned unknown factors™. The associa-
tion of powerful tools such as statistics, probability cal-
culations and Boolean associations does not per se
justify a belief, as their unconditional supporters claim,
nor is it a complete answer to the nature of medical
knowledge. Moreover, quantifications of the frequen-
cies of phenomena indicate associations of events, but
not causal explanations; Hume’s problem with regard
to causality is still relevant today.

EBM does not explain what relationship there is be-
tween a belief, the type of evidence that supports it
and the probability for it to be true; a good example of
this is the publication “Effects of remote, retroactive,
intercessory prayer on outcomes in patients with blood-
stream infection: randomized controlled trial”, to demon-
strate that randomization is not enough for a study to
reflect a condition of truth'.

Sometimes, in the face of a problem of decision, we
postpone judgment until we decide our behavior. Some
propositions (or options) seem true or evident in them-
selves, of common sense, golden rules. The problem
is that in medicine, which is characterized by individ-
ual variability, there is no room for axiomatic infer-
ences, probabilities are not truths and certainties have
degrees.

On the other hand, the fact that the randomization
method is “never touched by the hand of man” does
not guarantee the cleanliness of the protocol or its
epistemic value, nor does it prevent (and even could
favor) nominal value (at face value) interpretations of
those who accept a publication in a flatest sense just
because the title includes the expression “randomized
controlled trial” (for an example, cf. Leibovici)™®.
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Randomization is not a sufficient condition to reflect
the condition of truth. But it is also questionable whether
randomization is a necessary condition, i.e., whether it
is true that we cannot obtain genuine evidence unless
it has been validated by a duly randomized protocol'®.

On the other hand, the physician, who, with limited
knowledge on statistical procedures trusts meta-
analyses and the EBM model, may think that the out-
come of a duly randomized protocol is not attributable
to other cause than the treatment assessed, that, as
intended by the model, all subjective condition of the
assessment can be elliminated. That which it promises
is precisely the type of certainty an RCT cannot pro-
vide, for several reasons: first, because asepsis in pro-
tocols is a utopia of the scientific method, although,
nonetheless, we should not give up on this goal; sec-
ond, because the final assessor of both the study and
of that what it attempts to reflect, is the final reader,
the physician who will use the study as a filter of what's
false and true when being in front of the patient; third,
because randomization per se cannot account for bi-
ological phenomena multiple causality, or for all phe-
nomena that may concur in a patient; fourth, because
EBM meta-analyses cannot account for whatever they
not include, i.e., for those portions of reality that, due
to the very nature of the data selection process for a
specific meta-analysis, were not selected. Therefore,
EBM may not account well for the biological phenom-
enon the physician has in front every time she assess-
es a patient and a medical act. There is no sure epis-
temic status.

It is important to understand what is to be understood
by evidence and what kind of evidence both RCTs and
meta-level analyses provide. That is the double problem
the physician is permanently confronted with, whether
her justified beliefs are enough to explain the causes
of the disease of a particular patient and whether she
can sufficiently justify her beliefs with RCT meta-anal-
yses-based medical evidence, favoring this type of
evidence over her medical experience.

On one hand, even if there is a meta-analysis for a
problem we are addressing, it may not be available to
us at the required moment; on the other, although
mathematical analyses are powerful tools, they can be
surpassed at the clinical moment by good judgment,
which in a particular case can account for an excep-
tional event. This good judgment has its foundation on

experience, not on statistics, and if in the EBM model
the expert opinion has the least reliable degree of
recommendation, to avoid the bias of non-revisable
and allegedly infallible knowledge, the good, non-ex-
pert clinician, modest in her judgment, may well deter-
mine when a problem exceeds her capacity to solve
it; she will always be able to resort to another physi-
cian, and this is not iatromancy, but good judgment.

Although uncertainty is unavoidable and the risk for
iatrogenesis goes implicit in it, prudent judgment is not
inevitable. Good medical practice requires the combi-
nation of evidence and experience, but the latter is
acquired with the passage of time.
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