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The tremendous ethical and methodological flaws in
the Raoult clinical trial: analysis, by Olivier
Berruyer

We provide you today with a scientific analysis of the trial on chloroquine conducted
by Raoult, Gautret & al. , and which was widely covered by the press two weeks ago,
something which has triggered the current controversy.

This is the translation of this article, originally in French. Our apologies for the
possible typos…

I. Outline of the article

We will show in this art icle that the ethical and methodological flaws of the
Raoult/Gautret trial made it  impossible to interpret its results.

Outline :

I. Outline of the article

II. The Philippe Gautret/ Didier Raoult trial dating from March 2020

III. Results of the trial and discussion

IV. Was this trial legal ?

V. Conclusions that can be drawn from the trial

VI. Reactions and analysis from scientists

VII. Summary of the problems encountered

VIII. Towards retractation
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2-1 « Hydroxychloroquine plus Azithromycin as a Treatment for
Covid-19: Results of a Non-Randomized Open-Label Clinical Trial »

This trial was published by the IHU of Marseille on its website on March 17 (source,
archive, pdf archive) and in the International Journal of Antimicrobial Agents on
March 20 (source, archive, pdf archive):
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Tradit ionally at the IHU (but not only there, certainly), we find a truckload of 18
signatories: Philippe Gautret , Jean-Christophe Lagier, Philippe Parola, Van Thuan
Hoang, Line Meddeb, Morgane Mailhe, Barbara Doudier, Johan Courjon, Valérie
Giordanengo, Vera Esteves Vieira, Hervé Tissot Dupont, Stéphane Honoré, Philippe
Colson, Éric Chabrière, Bernard La Scola, Jean-Marc Rolain, Philippe Brouqui, Didier
Raoult.

With so many brains at work, you’d think we’d be dealing with a pretty damn good
study…

In addit ion, let ’s mention that Raoult presented these results to his students on
March 16 on Youtube (source, at 14’31):

2-2 The specifications of the trial

This trial is open-ended and non-randomized : patients know what they are being
given, and the distribution was not randomized ; all this greatly reduces the
robustness of the trial – but it  is still potentially interesting – if we don’t  jump to
conclusions.

So there are going to be 2 groups: one with chloroquine and one without
chloroquine.

The group being given chloroquine is at the IHU, the one without it  is divided
between the IHU, Nice, Avignon and Briançon.

First problem: patients of  the control group are scattered in 3 other centres,
probably overwhelmed centres too. The big problem is that this multi-centre
distribution is carried out without a distribution of  the contaminated patients
within each centre. Marseille is practically the only chloroquine treatment centre
where almost 100% of patients are treated, and all the other centres only have
control patients.

It  is thus impossible to ensure that the protocol is properly followed : the patients
could, for example, receive less good care, or simply medical care that is different
from what was planned.

Right then, so who are these patients, what are the criteria for joining the study?
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The investigators therefore decided that 2 criteria had to be met:

be over 12 years old

have som virus at the back of the nose

Health condition is not a criterion :

So here we are, with three groups of patients :

1. asymptomatic : no clinical signs;

2. « URTI » : who suffer from rhinit is, pharyngit is, or moderate fever and muscle
pain;

3. « LRTI » : who suffer from pneumonia or bronchit is.

So there is a gradation of seriousness, even though apparently URTIs can be
hospitalized and LRTIs not.

Some patients have been excluded: those with particular pathologies (eye or heart
problems) or pregnant women :

On the other hand, those who were excluded and those who refused treatment
were placed in the control group :

New problem: the control group has special characteristics that can alter the
eff icacy of  the treatment for them.

A quick perusal of the article suggests that the trial is over – just look at its t it le:
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But in fact no, these are actually preliminary results after six days of treatment:

We are led to understand that the trial is to last 14 days

2-3 Criteria for judging the result

When the sponsor plans a clinical trial, the objective and purpose of the trial should
be clearly defined.

To do so, for this purpose, a main criterion is defined as a  » Primary endpoint  »
corresponding to the main outcome of the study on which the efficacy of the
treatment can be concluded.

Generally speaking, trial sponsors also add addit ional subcriteria. However, only the
primary endpoint , if statistically significant, can lead to a conclusion, and this is
never the case for the secondary endpoints taken independently. Thus, the trap
sometimes suggested by some authors is to conclude on the secondary criteria
when the result  of the main criterion is not significant. This is not proper and is a
significant analytical error, because when the primary endpoint is negative, one
should no longer be able to conclude anything from the study based on the
secondary endpoints that have been fulfilled. Thus, the role of the secondary
endpoints in a study will simply be to supplement the message of the primary
endpoint.

Here’s the one from the Raoult & Gautret essay:

With this trial, the primary objective is to measure the clearance of  the virus (in
the back of  the nose) on day 6 af ter inclusion.

The sub criteria will therefore be :

elimination of the virus (in the back of the nose) on day 14;

improved clinical outcome: body temperature, respiratory rate, length of
hospital stay and mortality;

the occurrence of side effects.

4-4 Demography
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All the parameters having been determined, the groups of patients still need to be
constituted. To do so, statistics are used to define their size:

The team therefore indicated that their statistical analysis had shown that they
would need to round up 48 patients, treating 24 and keeping 24 in a control group.

Problem: Dominique Costagliola, Member of the Academy of Sciences, Vice-Dean
Research Delegate of the Faculty of Medicine, Sorbonne University, Deputy Director
of the Pierre Louis Institute of Epidemiology and Public Health, at the Sorbonne
University, and a specialist in trials, has recalculated the figures and is unable to
find the same result. (source)

And thus, the IHU included 42 patients « who met the conditions for inclusion » in
this study and divided them into two groups:

26 were treated with hydroxy-chloroquine;

16 were the control group, and were not treated with hydroxychloroquine.

Problem: the control group is signif icantly smaller (by one third) in size than the
24 f rom the team’s own statistical analysis.

Another problem: the trial is not « randomized ». Patients are not randomly
selected to be in the control group or the treatment group. The investigators chose
who they were going to treat with hydroxychloroquine (HCQ) (here, the repartit ion
is in fact geographical, and depends on the treatment centre), but , above all, also
treated with antibiotic, which represents a very strong bias.

Finally, you will note that they report that they have integrated « 36 of the 42
selected patients ». But this is false; they have integrated all 42 patients! Let ’s
consider what happened.

2-5 No conflicts of interests?

As far as we can tell, the authors haven’t  mentioned anything concerning eventual
conflicts of interest (source) :

https://sfgg.org/media/2020/03/analyse-article-chloroquine.pdf
https://www.ncbi.nlm.nih.gov/pubmed/32205204
https://www.les-crises.fr/wp-content/uploads/2020/04/NA.jpg
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N/A = Non available, not to be found

And this is really a pity as this trial is a IHU Marseille study

Concerning Chloroquine which is in fact produced by Sanof i Laboratory

And Sanof i is one of  IHU Marseille’s partner(sources there and here)

Here are the partners of IHU-IM

Be aware that Sanof i Aventis is one of  the funder that f inances the
Institute, which means that Raoult often meets with them ( this is the 3rd largest
pharmaceutical laboratory in the world. One just has to keep in mind that there is a
link there.

2-6 Weird dates

We would like to draw your attention on the problem concerning the dates for this
test.

This is what the published article indicates (source, archive) :

https://www.mediterranee-infection.com/linstitut/partenaire/
https://www.mediterranee-infection.com/wp-content/uploads/2018/11/livret-de-l-ihu_doc.pdf
https://www.les-crises.fr/wp-content/uploads/2020/03/partenaires.jpg
https://www.les-crises.fr/wp-content/uploads/2020/03/partenaires-2.jpg
https://www.les-crises.fr/wp-content/uploads/2020/03/sanofi-pasteur-2.jpg
https://www.sciencedirect.com/science/article/pii/S0924857920300996
https://archive.is/uF635
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Patients were therefore included in « a single-arm protocol f rom early March to
March 16th. »

First of all, the characteristic precision of the Marseille IHU on the « beginning of
March » is to be noted. They therefore do not seem to want to indicate what the
first calendar day of the trial is.

This being said, they indicate an ending date: March 16th.

But the trial is a 14-day trial, with a primary assessment criterion on day 6 (or day
7, depending on how you count the day of inclusion, the team speaks of D0 as we
have seen, D for day).

So there are only 2 options: either March16 th is D6, or it  is D14.

2-6-1 Scenario D14

This hypothesis is supported by the sentence mentioning a single-arm protocol
from early March to March16.  » This trial is not supposed to have two protocols.

Therefore, assuming March 16th is D14, this would mean that inclusion day D0
would be March 2nd, and patients would have been treated from March 3rd to
March 16th, and therefore D6 would be March 8th and the trial would have ended
on March 17th.

Furthermore, since Didier Raoult presented the D6 findings on March 16th, that
would have allowed the team one week to analyze the results and write the article.

But in fact , this doesn’t  seem feasible. First of all, if the trial ended that day, why
« urgently » publish an evaluation at D6 on that same March 16th ?

And more important, we are told that the trial was not approved by the authorit ies
until March 5th and 6 th :

It  is obviously illegal to carry out a clinical trial without the agreement of the
authorit ies, and this is a criminal offence:

Article L.1126-5 of the Public Health Code

« Conducting, or having conducted, research involving a human being […] without
having obtained the positive approval of a committee for the protection of persons
shall be liable to one year’s imprisonment and a fine of 15,000 euros ».

https://www.les-crises.fr/wp-content/uploads/2020/04/dates-1.jpg
https://www.les-crises.fr/wp-content/uploads/2020/04/dates-2.jpg
https://www.legifrance.gouv.fr/affichCodeArticle.do;jsessionid=363C6446E149206CD619D04DE8873E94.tplgfr33s_2?idArticle=LEGIARTI000032723021&cidTexte=LEGITEXT000006072665&dateTexte=20200404
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Which means that D0 can only be, at best, on March 6th or 7th, and therefore D6
can only be Thursday March 12th or Friday 13th .

Since assumption D14 seems to be invalidated, then the following one is the
correct one.

2-6-1 Scenario D6

We then have to admit that the wording of the protocol is unfortunate, so March
16th is D6, which would mean that D0, inclusion day would be March 10th, and that
the patients would have been treated from March 11th to March 24th, and then the
trial ended on March 25th.

But when you look at the publication:

So we can see that it  means that on Monday, March 16th, it  would have been
necessary to :

collect the tests from all 30 patients;

perform all 30 tests;

report and synthesize the results in Marseille;

carry out the complete study and the graphs;

have it  re-read and signed by the 18 people;

get the slides ready for the power point presented by Didier Raoult on March
16th ;

https://www.les-crises.fr/wp-content/uploads/2020/04/dates-3.jpg
https://www.les-crises.fr/wp-content/uploads/2020/04/dates-4.jpg
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Send the article to the International Journal of Antimicrobial Agents (IJAA)
for review.

So on March 17th, the IJAA found a proofreader (maybe two), who proofread this
article and validated it  within the same day – that ’s really fast. Too fast, it  seems…

As can be seen, this hypothesis, although legal, raises serious problems of
credibility.

Problem: It is very dif f icult to establish the calendar dates D0, D6 and D14 for
this clinical trial.

III. Result of the trial and discussion

3-1 Strange lost people !

3-2 The 36 patients (remaining)

3-3 Hydroxychloroquine results

3-4 Detailed patient data

3-5 The problem of test reliability

3-6 Analysis of the results for hydroxychloroquine

3-7 Results for hydroxychloroquine plus azithromycin

3-8 Viral carriage

3-9 Let ’s put some seriousness into this trial…

3-10 One last big problem

As we previously mentioned, understanding a clinical trial is not very complicated…
Let ’s move on to the analysis of the results.

3-1 Strange lost people !

Clinical trials for drug development are frequently carried out on thousands of
patients over trimesters or even years. It  may therefore happen that some people
leave the trial without informing anyone ( relocation, weariness, etc.). This is what
is called « lost people » : they were there at the beginning, but are no longer there
at the end, without the reason necessarily being known.

And, you won’t  believe this, but out of the 26 prople treated with chloroquine, the
authors indicate that there were… 6 lost people within 6 days!

So all those who have « stopped the treatment early » are called « lost« . And the
reasons why they did so are very interesting:

https://www.les-crises.fr/wp-content/uploads/2020/04/essai-raoult-05.jpg
https://www.les-crises.fr/wp-content/uploads/2020/04/essai-raoult-06.jpg
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The first of those decided to leave the hospital on day 3, and by days 1 and 2 he
had no virus left  in his samples. That ’s called a healed one. On the one hand, we can
say that it  was a success, but on the other hand, the treatment obviously
had nothing to do with it . One can even wonder if he was even really sick the day
the trial started.

The second decided to voluntarily stop the treatment because of nausea on the
3rd day, while he was still infected with the virus. So we can imagine that he must
have been extremely nauseated to choose to stop the treatment… So in fact he is
not « lost  » at all: it  is a classical case of treatment failure, linked to side ef fects
that are too dif f icult to cope with.

But let ’s continue the analysis of our lost to follow up patients:

Here’s something different: 3 have simply gone into emergency intensive care ! On
days two, three and four. So these are serious treatment failures.

For the sixth « lost  » patient it ’s even worse :

He died on the third day.

His nose testing revealed that he was not carrying the virus anymore.

So he died with no virus in his nose… (which is frequent, death is often actually due
to a bursting of the immune defences. But the virus could also be somewhere else)

So here we are again with another serious chloroquine treatment failure.

And Raoult ’s team swept those 5 failures out of  the study, and quietly made
them look like lost to follow up patients !

Which in fact means that they gave a patient a new treatment, he died 3 days
af ter that, they just shrugged their shoulders and dropped him f rom the study
as if  he had decided to go home. Same for the 3 sent to intensive care and the
one with intolerable side ef fects.

Never have I seen something of the kind in a test report before ! This comes close
to the threshold of scientific fraud.

Quite obviously, there’s no evidence that chloroquine was involved in any of the five
failures. But there’s also nothing to say that it  wasn’t.

Because in fact , in the control group (without chloroquine): no death, nor any
transfer to the intensive care unit:

This might have been a piece of luck, it  might have been normal. Or maybe it
wasn’t…

https://www.les-crises.fr/wp-content/uploads/2020/04/essai-raoult-09.jpg
https://www.les-crises.fr/wp-content/uploads/2020/04/essai-raoult-07.jpg
https://www.les-crises.fr/wp-content/uploads/2020/04/essai-raoult-10.jpg
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For those of you that are interested, here is a summary of what is now a nugget
among clinical trials:

But let ’s carry on, because the study, having camouflaged its failures, continues –
on the basis of only 20 patients treated with chloroquine and still 16 patients in the
control group:

Problem: 20 and 16 are therefore quite far from the statistical need for 24 and 24.

And it  is strange to note that, while the number of patients treated with
chloroquine was 26 at the beginning and 20 at the end, Raoult publicly speaks of
« 24 treated patients » (sources here, here and here) :

3-2 The 36 (remaining) patients

Let ’s then discover these 36 patients ho are still present in the trial on the 6th day:

https://www.les-crises.fr/wp-content/uploads/2020/04/essai-raoult-13.jpg
https://www.les-crises.fr/wp-content/uploads/2020/04/essai-raoult-12.jpg
http://www.leparisien.fr/societe/chloroquine-ce-que-disent-les-nouveaux-tests-du-professeur-raoult-28-03-2020-8289759.php
https://www.marianne.net/societe/la-chloroquine-guerit-le-covid-19-didier-raoult-l-infectiologue-qui-aurait-le-remede-au
https://www.francetvinfo.fr/sante/maladie/coronavirus/coronavirus-4-questions-sur-la-chloroquine-presentee-par-le-professeur-raoult-comme-la-meilleure-arme-contre-le-covid-19_3880689.html
https://www.les-crises.fr/wp-content/uploads/2020/04/24-patients-3.jpg
https://www.les-crises.fr/wp-content/uploads/2020/04/24-patients-1.jpg
https://www.les-crises.fr/wp-content/uploads/2020/04/24-patients-2.jpg
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This quite difficult-to-read chart mainly deals with: their age, sex, clinical status,
progress in the disease, whether they were treated with hydroxychloroquine and its
concentration in the blood, and their virus load on each of the 6 days.

One detail stands out. Let ’s remember this:

hese are 36 patients who « meet the inclusion criteria ». Criteria which are simple:

here are only two of them :

1. Be over twelve years old

2. Having some virus in the nose

Good enough

And then, what do we notice ?

Patients 1 and 4 are ten years old : they don’t  satisfy the admission criterion for
the trial (eventhough they did not get chloroquine).

That ’s it , let ’s call it  game over. Bravo « to the most cited microbiology researcher in
France ».

https://www.les-crises.fr/wp-content/uploads/2020/04/essai-raoult-14.jpg
https://www.les-crises.fr/wp-content/uploads/2020/04/essai-raoult-16.jpg
https://www.les-crises.fr/wp-content/uploads/2020/04/patients-2.jpg
https://www.les-crises.fr/wp-content/uploads/2020/04/essai-raoult-15.jpg


/

But let ’s go on.

Let us point out another problem: there are serious differences in the data for the
control group if we consider the pre-publication of 20 March on medRxiv (source)
and the final, authoritative one on the IJAA journal on ScienceDirect (also 20 March
– source) (this was pointed out Leonid Schneider, from a PubPeer alert) :

Problem: Was the collection of  test data f rom the control group centers really
reliable?

3-3 Hydroxychloroquine results

The potential efficacy of chloroquine in vitro, when poured on cell cultures that are
in test tubes, has been repeatedly cited by investigators:

It  just happens that the in vitro ef f icacy says nothing about the ef f ictiveness in
humans. And the team knows this very well, since for 10 years they’ve been trying
this against many viruses, with no proven effectiveness in humans as to reducing
the viral load – but even with proven efficacy in increasing the viral load of
infections such as AIDS, Chikungunya and influenza, as demonstrated in this post.

Here is the result  as reported:

After 6 days, « 70% of  patients treated with chloroquine » were « cured of  the
virus », compared with « 12.5% in the control group ».

https://www.medrxiv.org/content/10.1101/2020.03.16.20037135v1.article-info
https://www.sciencedirect.com/science/article/pii/S0924857920300996#sec0023
https://forbetterscience.com/2020/03/26/chloroquine-genius-didier-raoult-to-save-the-world-from-covid-19/
https://pubpeer.com/publications/B4044A446F35DF81789F6F20F8E0EE#30
https://www.les-crises.fr/wp-content/uploads/2020/04/poids-71.jpg
https://www.les-crises.fr/wp-content/uploads/2020/04/poids-66.jpg
https://www.les-crises.fr/science-3-etudes-montrent-que-la-chloroquine-aggraverait-le-sida-le-chikungunya-et-la-grippe/
https://www.les-crises.fr/wp-content/uploads/2020/04/essai-raoult-25.jpg
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Sounds impressive when you put it  like that. It  sounds very convincing. As long as
you don’t  reviez it , of course.

So, let ’s review it .

3-4 Detailed data on the patients

But first of all let ’s have a close look at the patients

The chart provided in the article being all mixed up and not very clear, we have
redrawn it , more neatly, classifying the patients in a better way :

This is better, but we are still going to improve it , don’t  worry

The black line separates the groups, the control group at the top, and the group
with chloroquine at the bottom. We simply sorted out the asymptomatic, the URTI
with cough and the LRTI with pneumonia.

First remark: the groups are not homogeneous :

A/ neither as regarding the age :

37 years old versus 51 years old – with no evidence of which group has an
advantage in terms of the rate of viral load decline. (source)

https://www.les-crises.fr/wp-content/uploads/2020/04/essai-raoult-26.jpg
https://www.les-crises.fr/wp-content/uploads/2020/04/essai-raoult-27.jpg
https://nfaivre.netlify.com/files/master.html
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Age and gender distribution in the groups

B/ nor as regarding their clinical status :

Let ’s make sure we do note that there are 25% asymptomatic in the control
group.

Second remark: many data points are missing (the black boxes). Indeed, in the
centres that are not in Marseille, and which include the majority of the control
group, the tests are not done on a daily basis.

And we even observe that 5 patients in the control group are not tested on the
6th day, which is astounding, since it  is the day of the assessment of the major
criterion of  judgement  ! The investigators arbitrarily counted these 5 patients as
still posit ive. This is not at all rigorous.

A sixth patient (from the chloroquine group this t ime) was also not tested in
Marseille on days 5 and 6 (light grey). But as he was negative on days 2, 3 and 4,
one can reasonably assume that he is still negative. But again, this is not serious:
why was he not tested at the IHU, since, not lost sight of, he was obviously still in
hospital ?

3-5 The problem of how reliable the tests are

Didier Raoult ’s choice was to carry out a clinical trial not on the question « Will
chloroquine help to treat and protect serious cases in order to save lives » but on
the question « Does chloroquine help the organism get rid of the virus at the back
of the nose more quickly ». In fact , he removed all severe deteriorations from the
study.

https://www.les-crises.fr/wp-content/uploads/2020/04/repartition.jpeg
https://www.les-crises.fr/wp-content/uploads/2020/04/poids-40.jpg
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So his test basically measures how fast the virus is cleared from the nose (the
term « cure » he uses is a bit  hasty, there’s nothing to say that there isn’t  some virus
left elsewhere in the body – but never mind) – and he does this by testing people
who are sick.

These are the famous tests that Raoult is always talking about. But, as usual,
Raoult doesn ‘t  say everything, far from it .

To put it  simply, he has 2 main steps: 1/ sampling 2/ PCR analysis

The sampling is not easy to do: the swab has to go to the far end of the
nasopharynx to soak up the secretions, and it  is uncomfortable. This is a major
cause for failure – even when it  is done by professionals – because if it ’s not done
properly, you won’t  be able to take enough virus, and the result  will be falsely
negative.

PCR (Polymerase Chain Reaction) is the laboratory technique for nucleic acid
amplification. Let ’s schematize. We take the virus sample from the swab and put it
into the PCR machine. A primer, which is a short piece of the genetic code of the
RNA of the virus in mirror (we can use different ones) is introduced; the primer will
stick on the corresponding code of the virus; we will then multiply this duplicate,
and recover twice the amount of genetic code Q (PCR 1). We run the machine
again: at PCR 2, we have 4 t imes the quantity Q. At PCR 3, we have 8 t imes the
quantity Q, etc. There is an exponential growth. There is a moment when there is
such a mass of virus that we will be able to detect it  (by fluorescence), because it
exceeds the mass M, which is the detection capacity (remember, this is a rough
diagram for the general public here).

The measure of viral load shown in the charts is not « a weight of virus » but the
number of t imes the PCR must be run to reach the « M » detection limit. This
number of cycles is called the final CT = « cycle threshold » and therefore
represents the point at which the signal is significantly greater than the
background noise, i.e. the minimum number of cycles needed for the amplified virus
RNA to be detectable. (For PCR enthusiasts, you may wish to refer to
this dedicated post on Wikipedia).

Then you still have to define a threshold to stop the PCR, in order to declare that at
that moment, without RNA being detected, it  is assumed that no RNA was present
in the sample. Typically, this threshold is defined using posit ive and negative
control samples, and is dependent on the PCR primers that are selected. This work
is rarely reported in the methods for a publication, and the scientific community
most often trusts this development as long as the results appear to be consistent.
However, when the results seem to be inconsistent, for example when the virus
disappears and then reappears as if by magic, there is reason to doubt the quality
of this above development and the selection of the detection threshold. Whatever

https://www.les-crises.fr/wp-content/uploads/2020/03/photo_2020-03-31_13-50-53.jpg
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the threshold chosen, there will always be false negatives and false posit ives:
setting it  too low will lead to a sample being too easily considered negative, and
setting it  too high will lead to a sample being too easily considered posit ive.

In the analysis of Raoult ’s trial, this threshold is only specified once, in very small
print below the chart with the list of patients (see above) it  is 35 :

Let us underline, for the follow-up, that this important information is not clearly
included in the dedicated part of the article which talks about PCR (in one line…):

nor there

Hence, Raoult ’s team decided that if, after running the PCR 35 times, there was still
no RNA detection, then the patient no longer had any virus in the back of his nose.
But this threshold is totally arbitrary: they could have picked 32 or 38.

However, this method also has a problem of  reliability, which adds to the problem
of sampling. And it  is not anecdotal – although there is no information on the
reliability of the PCR used in Marseille. But we can cite this edifying scientific
article (source ; pdf) from March 4th (which we have translated in this post) :

« In this study, we have developed and compared the performance of three new
real-t ime RT-PCR assays targeting the SARS-CoV-2 RNA polymerase
(RoRp)/helicase (Hel) genes […] with the RoRp-P2 assay which is used in more than
30 European laboratories. Of the three new tests, the COVID-19-RdRp/Hel assay
had the lowest in vitro detection limit […]. Of the 273 specimens from 15 patients
with laboratory-confirmed COVID-19 in Hong Kong, 77 (28.2%) were posit ive for
both the COVID-19 RoRp/Hel assay and the RoRp-P2 assay. The COVID-19-
OrdRp/Hel assay yielded an addit ional 42 negative RoRd-P2 specimens [119/273
(43.6%) versus 77/273 (28.2%), P<0.001] ».

To sum up, when 273 samples that you are sure contain the virus are tested using
the widely used « RoRp-P2 » PCR, the result  is posit ive in only 28% of the cases –
that ’s 72% false negatives! Of course laboratories use different methods to greatly
reduce inaccuracy…

Let us also mention this art icle from the American CDC (source ; pdf) :
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« Negative results are not sufficient to rule out Covid-19 infection and should not be
used as the sole basis for treatment or other decisions regarding patient care. A false
negative result may occur if a specimen is improperly collected, transported, or
handled. False negative results may also occur if amplification inhibitors are present
in the specimen or if insufficient organisms are present in the specimen. …] Positive
and negative predictive values are highly dependent on prevalence. False negative
test results are more likely when the prevalence of the disease is high. « [CDC, March
30, 2020]

But let ’s not be too harsh about the reliability of PCR testing, it ’s really a fantastic
tool. Just think: we discovered the virus less than 3 days ago; we sequenced it  in 2
weeks, and were able to have PCR tests less than a month later, and in France
thousands of them can be carried out per day. Of course, this was not enough at
the beginning of the epidemic, one more mistake of our country. But if we were in
1960, we would still be wondering what this weird virus was made of…

Lastly, we refer the reader to this post quoting Professor Vincent Thibault , head of
the virology laboratory at Rennes University Hospital, who explains on France Bleu
radio station that coronavirus screening tests are only 70% reliable. « In the case
of this young girl [16 years old, who died from Covid-19] it  seems that two init ial
samples were negative. She was sent home and her condition deteriorated rapidly
with a result  that finally turned out posit ive. This sad case illustrates the problem
we face today. » And, last but not least, he adds:

« Today we do nasal swabs, but we know that the virus is not in the nose
at everystage of the disease (…) A test can therefore be negative although the patient
is symptomatic and indeed contaminated. This is because the virus is located much
deeper, in the lungs for example.”

This sentence totally invalidates the very core of  the Gautret / Raoult
protocol – whose acceptance by the authorit ies is all the more surprising.

Indeed, the nasal viral load of  the most severely contaminated patients could
very well decrease, because the virus would in fact be migrating into the
lungs (as such was perhaps the case for the patient that was judged and
presented as « negative »). It  is therefore baffling that the protocol did not include
a clinical status of the patients on day 6 – so that it  was possible to make sure
they were cured, and not on their way to the resuscitation unit… Another serious
scientific blunder.

Does anyone know if  Didier Raoult ever mentioned this « minor » problem of
non-reliability of  the tests?

3-6 Analysis of the hydroxychloroquine results

This problem appears very clearly in the Raoult paper:
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Look at the lines framed in red: some patients are positive one day, negative the
next day, and positive again the day af ter !

Let ’s consider the first one, patient no 4 on days 0, 1 and 2: « 24 / NEG / 33 ». Since
NEG means 35, this means that this patient ’s viral load would have been divided by
about 2,000 (211) and then, the next day, would have been multiplied by about 4…

The measures framed in blue are very surprising, for instance, for patient 21 (2nd
blue-framed line) the recorded values are supposed to be « 16 /34 /24 », which
means that the viral load has been divided by about 250,000 (218) within one
day and then multiplied by about 1,000 (210) the following day…

In short , the measurements do not appear very reliable. And again, this is blindingly
obvious when you study the chart of the results published by the team:

Note: A reviewer who has repeated the calculations reports that he finds P-values
that are twice as high (source). This should be checked.

So there’s one scientist who wrote without batting an eyelid – and 17 others are
supposed to have reviewed before signing – that the control group had :

1 negative out of 16 on day 3;

4 negatives out of 16 on day 4;
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but 3 negatives out of 16 on day 5;

and thus only 2 negatives out of 16 on day 6 (the day of the result  of this
study).

And this is clearly visible on their graph, which was widely circulated when the study
was published :

Everyone focused on the difference between the curves, without taking any notice
of the fact that the percentage of  positives increased 3 times in the control
group, which is obviously ridiculous!

Here is another problem. As we have seen, many missing measurementsare missing
for the control group (the famous « NDs » on the black background).

All scientists know that the results must be analysed in light of the statistical
uncertainty of the result  measurement.

Let ’s take an example. Let ’s imagine that we want to determine the average age of
the Presidents of the French Republic on the day of their first election. With only
one value, for Macron, the average is 39. With 2 values (Holland, 57) the average
is 48. With Sarkozy (52) the average is 49. When including the 8 presidents of the
Fifth Republic, we reach an average of 56. With all the others, we reach
the real value of 60. It  is therefore obvious that the robustness of the 39- year
average corresponding to the Macron measure alone is much lower than that of the
56-year average corresponding to 8 values. The more measurements there are, the
closer we get to the correct value.

To reflect this, scientists use error bars which are graphical representations of the
variability of data and are used on graphs to indicate the error, or uncertainty in a
reported measurement. They give a general idea of the accuracy of the
measurement, or conversely, how far away from the reported value the true value
is. In most cases, error bars represent a standard deviation of uncertainty,
a standard error, or a certain confidence interval (e.g. a 95% confidence interval)
(source: Wikipedia). See the following 2 examples for a better understanding:
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Here the measurements displayed as histograms are accompanied by a confidence
interval (in red) indicating the amplitude where the actual value lies with a
probability of, let ’s say, 95%. The height depends on the size of the sample on which
the measurement is made (it  would be very large for Macron’s 39 years, but much
smaller for the 56 years of the 8 measurements).

Similarly, the above graph shows the theoretical variability of the curve
measurements.

To make a long story short , a PubPeer contributor (source) presented the
uncertainty that should have been included in Raoult ’s paper as follows:
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It  appears clearly that the sample is so small that the uncertainty bars are
overlapping across the two curves, which means that they have absolutely no
statistical robustness, and that the differences between the curves may be as
much the result  of chance as of treatment.

Problem: The sample is far too small to enable any conclusion to be drawn.

And that ’s not all !

3-7 Results for Hydroxychloroquine and Azithromycin

We’ll come back to this in the next post, but it  should be noted that Raoult also
tested a hydroxy-chloroquine + azithromycin (antibiotic) combination, with the
following results:
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By day 5, all patients treated with Raoult cocktail are cured!

We have to admit that, presented this way, the effectiveness of the treatment
seems very convincing indeed.

And there is more to it :
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This has to be read carefully:

1/ « hydroxychloroquine is ef f icient in clearing viral
nasopharyngeal carriage (…) in only three to six days, in most patients.« 

It  is quite unbelievable to draw such definit ive conclusions on such a small sample
in a trial full of biases;

2/ This difference with « control group starts even as early as day 3 post-
inclusion« 

This is, indeed, quite remarkable, considering the fact that this control group is very
poorly tested on a daily basis:

3/ These results are « of great importance because a recent paper has shown that
the mean duration of  viral shedding (…) in China was 20 days (even 37 days for
the longest duration) ».

First of all, it  is odd that a small sample treated in Marseilles be compared in a
clinical trial with a population hospitalised in China 2 months earlier – it  is not even
certain, for instance, that the strain of virus is the same…

This is yet another proof of the lack of seriousness attached to such an important
study. One reviewer (source) pointed out that the previous graph is not identical to
the one presented by Raoult on March 16 th, during his presentation (in his video,
orhere, archive, source here, archive):
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However, it  is certain that if the treatment was able to suppress the viral carriage
« in just 3 to 6 days », when the average duration « in China was 20 days », it  would
be spactacular.

If it  were true…

3-8 Viral carriage

This section, although it  may seem a bit  technical, is crucial to the understanding
of a very serious bias in the study.

3-8-1 Overview

The purpose of this trial is therefore to compare the speed with which the virus can
be evacuated from the back of the nose – also called viral carriage.

This study, published by the Lancet in February, traced the evolution of the viral load
in two Chinese patients, in their throat (in red) and sputum (in blue):

There clearly is a measurement abnormality on day 7, on the right – the red line of
the patient on the left  (patient 1) is more easily readable.

We see that the viral load starts increasing in the nose between the 2nd and the
4th day, reaches a peak between day 5 and day 7, and for those 2 patients
disappears on day 9 – which doesn’t  necessarily mean that those patients
were heaaled at that moment.

Thus, as we want to know about the speed of viral shedding among patients, we
must take into acount the moment at which we start monitoring the patient: the
shedding duration will be much shorter if you start monitoring the patient on the
7th day after the onset of the symptoms than if you start on the 2nd day…

This is why the analysis specifies that on average, the patients join the trial 4 days
after the onset of symptoms..
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This means that the patients are monitored, at the end of the trial, 10 days after
the onset of symptoms

This would be half of the duration of the viral shedding in China; the amount of
negative tests would then be a great result for the treatment.

« WOULD BE »…

3-8-2 « The average duration of  viral carriage […] in China was 20 days

This information about the average duration of 20 days is a key point in the
argumentation of Raoult art icle. The reference is to be found in this study (there):

This art icle was published on March 11 th (and is therefore quoted in Raoult art icle
on March 16 th) and indeed says :

Let ’s first observe that if the duration of viral shedding for this group composed of
hundreds of hospitalized Chinese people is indeed 20 days (between 17 and 24, to
be precise), ranging from 8 to 37 days, the article mentions the median duration
(it ’s longer for half of the patients, shorter for the other half) and not the average
duration, those are different figures.

Problem: Raoult team merges average durations and median durations.

However, the study calls for caution regarding the robustness of this data:

« the estimated duration of viral shedding is limited by the frequency of respiratory
specimen collection, lack of quantitative viral RNA detection, and relatively low
positive rate of SARS-CoV-2 RNA detection in throat-swabs »

« the estimated duration of viral shedding is limited by the frequency of respiratory
specimen collection, lack of quantitative viral RNA detection, and relatively low
positive rate of SARS-CoV-2 RNA detection in throat-swabs »
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But actually, that ’s not the point. Because in order to average viral
shedding, youneed to have the measurements history of the patients who are no
longer carrying the virus. And therefore, we need to define when these patients are
no longer carrying the virus. We therefore need to look into the methodology of the
study – which actually refers to another study (available here):

The Chinese scientists aim at the envelope gene of the virus, during 45 cycles.

So they have a very thorough search for traces of the virus. Which is not of the
same nature or level as the one carried out in Marseilles…

Therefore, one cannot compare average durations and median durations on
such dif ferent bases!

3-8-3 The Marseilles case

As we’ve seen, the article refers to another art icle on the methodology of the PCR
technique that has been used (it ’s here)

The article indicates the ARN primer of the virus,
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We‘ve also checked: The team from Marseilles has simply shifted the Chinese
primer :

The PR will replicate the part of  the genetic code of  the virus displayed here,
between the primers (arrows)

Unfortunately, the article doesn’t  mention the number of cycles, refering to another
article (here) :

We finally discover that, it  seems, the practice should be to do 45 cycles:

We’ll see that this issue is not anecdotal

3-8-4 Another example to make it clear

This excellent art icle SARS-CoV-2 Viral Load in Upper Respiratory Specimens of
Infected Patients (source) dated February 19th gives us interesting informations,
from the measures of viral loads of about 15 Chinese patients.

Here is the viral carriage (the higher the number, the less virus there is, the reverse
scale is therefore normal). The patients in intensive care are indicated in red, in blue
are those whose state is moderate.
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The curve of the average viral load according to the cycle threshold (Ct) is shown in
blue. This means that a viral load is indeed observed up to 18-21 days, but this is
because the detection threshold is 40 Ct.

Thus, with a value of  35 Ct  (which is not fully comparable to that of Raoult , but
should be quite close), anaverage duration of  8-9 days would probably have been
necessary for the virus to disappear. That is to say a little less than in the
Marseilles sample treated with chloroquine…

3-8-5 Conclusion

In view of the methodological weakness of the article, it  would help if the
investigators could:

specify the primer that has been used;

confirm the Ct value of 35;

indicate whether this Ct value is customary in Marseilles – and if not explain
why;

and explain how they can compare their results with those of the Chinese
study with a Ct value of 45.

Indeed, it is more than likely that a Ct of  45 would have led to 100% of  the
patients treated with chloroquine being, like the control group, positive on day
6, invalidating the result.

A Ct value of 45 in Marseilles would probably have led to this:

But we have to admit that this would have made it  more difficult  to sell to the
media.
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Let ’s hope the IHU will give some explanation about this (was the Ct used in the
trial a usual practice; why not use a Ct value of 45 as in China since the results were
compared with those of the Chinese study) in order to leviate the doubt.

Last remark: it  was noted that patients in the control group that were not treated
in Marseilles had no Ct value but only a POSitive or NEGative status. It  can
therefore be assumed that the samples were not analysed in Marseilles but in the
laboratories of the various hospitals where they were. Therefore, there is no way of
knowing whether they used the same primer and a Ct value of 35 for their PCR.

And ther is also nothing that indicates that all of  them detect the same level of
virus. If  they were f iner in their analysis, they would detect the virus
forsignif icantly longer, which would totally distort the comparison with
thechloroquine group treated (and would then account for the discrepancy) –
and would therefore make the clinical trial totally useless.

3-9 Let’s put some seriousness in this trial…

We are therefore dealing with a trial comparing the speed of recovery of 2 groups,
this speed depending on the seniority of the disease.

The article indicates that the the control group, comprising 16 people with a mean
time of 3.9 days, is comparable to the treated group:

But this is a lie.

Patients 1, 4, 2 and 3 are asymptomatic; no date of first symptoms is available for
patients 13 and 7! Same thing for the 2 in the group treated with chloroquine.

3.9 is a mean value for the 10 other patients in the control group. Not for the 16
patients obviously.
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Indeed, it is not scientif ically acceptable to include in this trial (on speed of
recovery) people whose time of  the disease is not known!

Similarly, it  is not scientifically acceptable to include 6 patients who have not been
tested on day 6 in the evaluation of the trial on day 6 ! As Didier Raoult likes to say,
« It ’s delirious! »

So here is what this litt le trial would look like once cleared of these abnormalit ies:

Unfortunately, there are only 5 people left  in the control group (but we will see that
Didier Raoult is not really interested in control groups) as compared with 18 in the
treated group.

We can, however, calculate the average day of passage in negative, for the
negatives: 8th day for URTIs, 9th day for LRTIs. This is exactly what was shown
in the previous Chinese study for a Ct of 35…

Here is, therefore, what remains of this trial – when excluding the numerous above-
mentioned biases

When considering the last column alone, the treatment seems to be working very
well.

But if you consider all of it :

for URTIs (bad colds): as the HCQ treatment is 4 days old, and measured on
day 6, we measure on day 10 of symptoms; the average is 8 days of recovery,
so it  is not surprising to have 60% people healed. The subgroup with the
antibiotic is 34 years old on average, so these people have probably eliminated
the virus more quickly. Remains the control group with no negative; but the
« group » consists of 3 people, older than the others, with only 2 days of
clearance; with an average of 8 days of clearance, it  is not very surprising to
have no negative on the 6th day…

https://www.les-crises.fr/wp-content/uploads/2020/04/poids-57.jpg
https://www.les-crises.fr/wp-content/uploads/2020/04/poids-58.jpg


/

for LRTI (pneumonia): the HCQ+AZM group is once again the youngest of the
groups; it  has 5 days of seniority, for an average clearance t ime of 9 days: it  is
normal to have a good result  in this example.The control group only has 2
patients; the one with 2 days of seniority would have just had t ime to go into
negative; the second, starting on day 10, should have gone into negative,
starting with a seniority higher than the average, but this was not the case, he
may have to go to ICU if his condition worsens.

Let ’s mention one more thing: the concentration of chloroquine in the body (which
is given in the chart) does not seem to have a very strong influence on the speed
of shedding.

3-10 But in fact, what was Raoult’s objective on March 9?

In this video dated March 9 th, Raoult ’s objective was as follows:

« Our research project on hydroxy-chloroquine has just been accepted, and we’re
implementing it with two objectives :

Point one is toimprove clinical management, that is specifically for patients
with rather severe symptoms,

and on the other hand, and that is our second objective, it is to see if we can
quickly, because that’s what the Chinese said, reduce viral carriage, i.e. when
the natural viral carriage is apparently around 12 days, Mr. Zhong reported
that under chloroquine the viral carriage was reduced to 4 days.

And so we do hope to confirm these data because then it will allow, especially for
those who carry considerable amounts of virus, to decrease this viral load, and the
risk of secondary contamination. « [Didier Raoult, March 9, 2020]

Thus, on March 9 th, according to Raoult , the average t ime of portage in China
was 12 days, but on the 16th in his paper, he fetched, without a question, a Chinese
study that mentions 20 days. And his goal on March 9 th was to bring it  down
to 4days, but on the 16th he welcomes a treatment that indicates an average viral
carriage of probably 9 to 11 days. Moreover, he does not talk in his art icle about the
improvement of clinical management – but with 1 death and 3 cases of
resuscitation out of 26, it  is true that there is nothing to be glorious about.

This trial is therefore a failure in relation to its init ial objectives, which he refrains
from saying.

3-11 One last big problem

Back to the patients

The patients are therefore all hospitalized. We also have that they are classified
according to their clinical state :
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But in fact , when is the classification established? On the first day, as it  is likely, or
on the 6th?

1/ If it ’s on the 6th day, it  means that some patients‘ status will be different be
they on the 6th day or on the 14th.

And why isn’t  there anywhere a « cured » status? Although there was at least one,
the patient, reported as « lost from sight »:

But why on earth is being cured considered as being lost from sight?

Does this mean that, when a patient has a non detected viral load several days in a
row, and no more symptoms, the investigators still go on treating them, until the
14th day? Why that?

2/ If this happens on the first day, then it  would make more sense. But then, what
happens when the patient ’s condition worsens? The team would be lucky if, among
the 22 UTRI included in a period of t ime of 0 to 10 days after the onset of
symptoms, none worsened into a pneumonia (LTRI)…

We have shown here the evolution of the viral load of the URTI patients (common
symptoms of a big cold) measured in CT (from 15 (many viral particles) to 35 (few
viral particles)) this depending on the number of days after the onset of symptoms
:

The thick green line represents the only URTI patient f rom the control group;
the thick blue lines represent the 2 patients who received the HCQ +
antibiotics treatment; all the others received HCQ

It  is easy to see that some measures are quite surprising, in zigzag patterns. We do
see that although both patients receiving HCQ had a sharp decrease of the viral
load (they are however young, 20 and 48 years old); we must also note that they
started with a small viral load.

Let ’s now focus on the LRTI (pneumonia) patients:
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