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Abstract

The search for some effective therapy of Covid-19 infection was marked at the very beginning of the pandemic by an observational study where some positive effects of the combination therapy with hydroxychloroquine and azithromycin were reported. These results were challenged by at least two large, what was presented as clinical studies from Harvard Medical School by Mehra et al. that were published and then 10 days after retracted from The Lancet and the New England Journal of Medicine. The studyes contained serious errors: on the one hand, illegal use of the patients' data and then, on the other hand, the selection bias. Here we examined the various other sources of errors of reasoning, or possible technical difficulties linked to the Randomised Controlled Trial (RCT) protocols executions, and of some more fundamental theoretical problems of reasoning, like vulgar contextualism. We proposed that the RCT impose the confrontation of the facts with values which could be caused by some errors of logic and that the results of such studies should always be taken with much reserve and that probably some more reliable methods of clinical research should be developed.
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Introduction

Clinical research is a complex enterprise and several methodological errors are hard to avoid. Most often the researchers are not conscious of the errors that their otherwise solid research projects contain. Somrtimes the journals of the highest reputation will sometimes be victims of pressures to publish solid research papers that may have hidden fundamental mistakes. This may particularly be the case if the issue is important and the political and public pressures are high, as is the case now with the Covid-19 pandemic. 
The Harvard Medical School produced two important papers in May 2020 that claimed that controversial therapy for Covid-19, hydroxychloroquine (HCQ) was not only ineffective but dangerous1, 2. After about 10 days, the papers were quickly retracted and HCQ was banned in many countries. We still do not have a definitive answer to that dispute. The controversy is nothing strange in science. Yet, the real problems, no doubt, are the concequences of those Harvard papers that were, methodologically, a failure. Harvard University is (or has been) one of the top universities in the world. Yet, in addition, the papers were published in the most valued "worldly" medical journals – and then retracted as “almost” frauds. While the Marseilles paper3 that initiated the debate, was a simple report on the use of a possible drug for the Covid-19 patients that urgently needed therapy, Тhe Lancet and NEJM papers were scientific failures combined with a major public scandal (5 highest state health institutions taking inconsequent actions). The study contained serious errors, on the one hand, illegal use of the patients' data and then, on the other hand, the selection bias. 
The analyses of Mehra et al. and Cavalcanty et al., papers1,3 demonstrate that the examined agents probably are not of much use for the COVID-19 patients who are in the advanced phase of the disease and that if used, the well-known contraindications should be respected. However, we desperately need a study that verifies the initial Marseille finding,4 a coherent randomized clinical trial (RCT) with the results that will contain hard facts. Certainly, we should be aware that this will not be finally "a clarification" but just a start of the efforts that will aim at finding out whether HCQ may have some effects on COVID-19. The agent seems to have antiviral properties in vitro5 and at least, for the respiratory infections, apriori its use as aerosol may be envisaged preventively. We will not elaborate more on this hypothesis here. What is needed is to establish acceptable arguments in favour of its use, or its dismissal. Indeed, the question that remains is what kind of RCT would be able to offer a piece of reliable information. One different response is urgently needed too: how 5 scientific, state and international institutions might have committed such a series of incoherent acts in concert?
Vulgar Contextualism
The problem of scientific misconduct and the evaluation of the scientific work may be linked with fallacious reasoning. It has become popular to abandon classical reasoning that employs formal logic and to apply various sorts of the advanced forms of reasoning that can be described by informal logic6 (intensional logic in particular). While the formal logic concerned manipulation with the arguments without assigning meanings to the symbols that formally represent the arguments, informal logic is supposed to pay attention to the specific meaning of the arguments represented by a variety of logical symbols and depends not only on the formal aspects of the arguments but much more on the truth values of the facts, on how the world is, time, place, a relation of the facts and other similar aspects. Therefore, in informal logic attention is paid to the two aspects of the terms, at the families of the aspects of the terms like sense/reference7 (that are Sinn/Bedeutung in Frege), intension/extension, and connotation/denotation. In general the first would stand for the meaning of the term while the second would concern the range of the items to which the term applies8 (p. 21, ref 12). The concept of intension would refer here to the meaning of the terms and not the intentionality of consciousness (written with “t”).9
The evaluation of scientific text is often linked to some theoretical reflection about truth, beliefs, and meanings of the empirical evidence and the way of presenting and evaluating their cognitive values. There are contexts, which may be mutually exclusive and incompatible. Besides in some context, it appears that truth and falsehood are losing their formal independent meaning. Some global context can be accepted or rejected and therefore declared to be true or false, but the truth values of some entities that are inherent in these contexts are taken to be epistemically irrelevant and are overdetermined by the normative definitions of the context to which they belong, irrespective of their isolated meanings and character. This may lead to some absurdities, of course. One of the most important applications of the method of Popper’s method of piecemeal social engineering14 that refers to the individual entities, i.e, that their cognitive value can be viewed to great extent in isolation from the context can resolve the mentioned absurdities and such an approach would remove some grave mistakes which are due to the pernicious effects of the assumed context.
In everyday life, we are obliged to base our actions on belief, not knowledge, because knowledge is not available to us in new situations, and operational conditioning has a delayed effect and requires a chain of reinforcing mechanisms.10 Also, we cannot count on estimates based on the probability of an outcome that would allow for perhaps adequate but belated actions. Belief, in turn, relies on experiences related to the “typical contexts” of global conditions10 (p. 50) for which we already have typical answers. The problem is that global conditions, these typical contexts, are also beliefs. 

Yet, in such circumstances, blind mixing formal and informal logic reasoning may, as said, produce the absurdities. We know that the meanings of some propositions are context-dependent, i.e. that their truth value depends on the context, like various aspects of situation, time, place and maybe some other conditions. Such propositions or sentences need informal logical semantics where the meanings are derived from the intension and extension or the conceptual content of the proposition. This exemplifies the intention or in the other words, sense (Sinn), where the conceptual context itself is the extension, or reference (Bedeutung). Obviously, the propositions may have different extensions in different contexts. As stated in the terms of the intensional logic, such sentences may have multiple references (Bedeutung), i.e. as stated above, multiple extensions. The sentences that we normally use in science are content-independent, could be expressed by the traditional logic and are not the subjects of intensional logic. In fact, the aim of the scientific method is exactly this: to make the propositions of science context neutral. Certainly, knowing how our concepts are in the real world is important, but this is another aspect that is relevant but of a different nature.11
The fallacy employed in the above mentions studies was in strong tendencies to make it content-dependent what transformed the meanings of its propositions to be strongly content-dependent too, which had repercussions on the meanings of the very facts that were contained in the propositions. Concretely, in the present studies, the obvious fact that the method of the study did not eliminate the selection bias was taken to be irrelevant. Or it was taken that, contrary to the clear evidence demonstrated in some empirical studies about the effects of some agents on Covid-19, for example, the preventive effects of HCQ, it was also taken to be spurious and irrelevant. On the contrary, the studies with the mentioned selection bias were taken to be relevant. The context of the predominant opinions was taken to be detrimental for the meanings of the experimental or historical clinical trial findings. This introduced rare scientific fallacy, rare at least in the natural sciences. 

Such fallacies are difficult to avoid in social sciences and have large implications in politics and other social sciences in principle.12 Such approach will sometimes lead the postmodernist interpreters of social events and social theories to catastrophic conclusions: that everything is relative, that there is no truth, no morals, no justice and that facts have no value of truth but that the context is sufficient to determine the truth values. The belated interpreters of these theories forget that such conclusions still basically belong only to a specific context as well - to whom this theory belongs, and that they cannot be literally translated outside their contextual framework. All the mentioned conclusions may be completely wrong and the result will be an unauthorized departure from the very context of the mentioned theories.13 I do not hide my conviction that I believe that the various aspects of the crisis of today's world (social, moral, political (yet not the subjects of this paper) are the direct result of the above-mentioned pernicious way of thinking, "enriched", in the central and leading political circles, by a favourite utilitarian logic.14, 15, 16, 17 This way of thinking makes the journals, especially those from the social sciences, have their own specific publishing "worlds". This makes it almost impossible to publish something in a group of journals that differs in terms of macro concepts from the concepts to which the text submitted to the press belongs - if they are different. The authors are thus divided into groups belonging to special, clearly differentiated clans that do not mix.
The problems then multiply. Such an approache has further consquencesleadin to the view that the improvement of society cannot be achieved by improving and correcting individual facts and by small improvements, but that only global changes lead to progress. It was not only the French Revolution that spread such beliefs, but also Marxism or postmodernism; the same, only in a slightly altered form we still have it on many micro-levels. And that is absurd. And the root of that resides, for the most part, whether we like it or not, in our scientific misconceptions. This belief was resisted by Karl Popper.18 Discussing the need for social change, the Austrian philosopher argued that the general improvement of society (meaning social justice) is achieved by small advances, a gradual grain-by-grain technique of piecemeal social engineering.19
In our case, just withdrawing the first two articles from The Lancet and the NEJM suggests no doubt about the piecemeal social engineering methodology at work. Unfortunately, the behaviour of the World Health Organization, the response of the French government and the highest medical bodies in France, points at the strong influence of context on the decisions made and the neglect of the meaning of the facts themselves.
Randomised Controlled Trials (RCT) - an illusion of certainty
Scientific theories are ephemeral20, 21, as was maintained by the philosophers Karl Popper and Thomas Kuhn. To illustrate this, let us first list some very well known examples from the history of medical therapy. Low dose hydrocortisone in septic shock was mandatory, it is not any more; Albumin was prohibited in sepsis, now it is recommended; HAES (hydroxyethyl starch) was good as a volume replacement in sepsis, now it is prohibited; intensified insulin therapy (initially proposed by van den Berghe) was highly recommended; it is not any more; every ICU patient had to regularly have Bisolvon (expectorant) in the past - certainly no more. Cimetidine and Ranitidine until recently were administered without exception to such patients; not any more. We gave APC (activated protein C) to the septic patients 10 years ago - now no more. Or just remember what was the cardio-pulmonary resuscitation protocol 30 years ago. Do you remember bicarbonate or the frequency of lung inflation? Many therapeutical measures were fundamentally changed, some methods banned. Therapy is verified again and again in clinical trials and then either accepted, some therapy modified, some rejected and even prohibited. Often, the corrections happen in the form of retraction.22,23
Many articles are “retracted” silently, over time the scientific community replaces some agents, withdraw them from use or they are not recommended any more or prohibited. Most of the time without any particular publicity. Science has its history, knowledge increases, some old concepts are corrected, abandoned and newly introduced. Some knowledge of today will be the ignorance of tomorrow. What is then the value of a clinical study in principle and in the long run? We do not know. The example of the above-mentioned problems is useful in order to look a bit deeper into the problem of knowledge and particularly the methodology of clinical research.
"Why on Earth Dr Raoult did not do one RCT, this was so simple. Why?" was one of the frequently repeated objections to the Marseilles group and their paper mentioned above. Some journalists and several reputed professors of medicine insist on (sic) "one RCT about HCQ" that would "solve" the controversy of that agent (HCQ) and, as a result of such a study, Professor Raoult would be saved from the attacks and receive maybe the Nobel prize... or proved to be wrong and his therapy banned. This was advanced by the media repeatedly. Yet this is, I think, sadly a clear sign of ignorance. The RCT do not in principle verify whether the agent by itself has some effect on a particular disease. As we tried to show,16 such studies establish only whether the particular therapy in some social settings (hospital, outpatient, or any other well-determined settings) produces some effect that is different from the effects of placebo. An ideal setting, that would be at the same time of the investigation and therapy, the same place, identical groups, identical all confounding factors, is impossible to arrange. Clinical studies than in fact establish - together with the effects of the examined agents, the effects of more than tens of more reasonably well or less well-controlled factors, but including also several uncontrolled factors. The result is often hard to interpret if the real differences of the presumed effects are small. Even worse. If the differences found between groups are very small, they may be accidental, despite coherent statistics. Often such studies are organised in many medical centres where the conditions (that include human and objective factors), from recruitment until therapy are so varied that no homogeneity of the conditions is ever to be aspired to. Enormous efforts are made to make clinical research as objective as possible but controversies persist.24 As we could see, for example in the Cavlacanty et al. study3 it has apart from the above-mentioned shortcomings, other mistakes like late admission, various selection bias versions, the exclusion of the patients that had previously HCQ or Azithromycin, and the mentioned intention to treat protocols.
Some other objections to the RCT are however fatal. One trivial but serious is that if series of RTCs are undertaken to find the existence of the effects of some agent, even if the agent has no effect, it is probable that just one of 10 or more studies will show differences just by accident. This is why the studies are supposed to be registered before they will be undertaken. This is however not respected everywhere. More deep problems are linked to what we said above. The fact that the set conditions, criteria, measurements of different studies cannot be in principle completely standardised, the studies cannot be compared one with another with sufficient confidence. The mentioned conditions change with time also, comparison with the earlier studies is hard if not impossible. It will not help if the methods of the studies are described in all details. Several sets of conditions would differ anyway, and the undeclared conditions, which certainly introduce further variations of unknown factors, always accompany such large studies.

Finally, even if one such study would establish efficacy or no efficacy of for example the HCQ for therapy for Covid-19, we will need a next study to confirm the initial results, and this will not stop there. And we are on the way to an infinite regress. So we will never be satisfied. When we know the history of science and medicine and are aware that probably 30% of the results of the studies, after about 30 years, are considered invalid and some agents often even considered as contraindicated, we must conclude that to look for some better methods (the more complex RTC?) is necessary. Besides, one other “demon” disturbs us too: the moral problem25 of not treating the sick patients in the control groups in the RCT has been lurking around for many years now and we have just to wait for it to emerge with devastating effects since it is simply insurmountable.

The future
In the paper published in 2005, Ioannidis summarised some of the objections to the RCT that I discussed above.26 The conditions that will render the results less likely, i.e. the research findings to be true, after Ioannidis, would be: The small studies; small effect size; the greater the number and the lesser the selection of tested relationships; the greater the flexibility in designs, definitions, outcomes, and analytical modes; On the contrary, the greater the financial and other interests and prejudices, and the hotter a scientific field (with more scientific teams involved), more chances will be to miss the important issues and fail.

A better approach may be a clear pathophysiological method where we would rely on basic science and look for mechanisms of the diseases and the mechanisms of action of the agents. The method that we need should be the method that corresponds more to the subject of the investigation that belongs somewhere in between pure science, medical science and social science. We need to know the mechanisms of actions, cause-effect relations, and the patients in all their sophistication. And before all, we need morally fully justified methods, and we, certainly, need Reason.
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