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Fig. 4 A summary of our findings and proposed solutions

a very opaque peer-review process coupled with a mis-
use of preprints and raw-data-sharing policies not being
enforced. Full adoption of Open Science principles could,
however, have saved precious research resources: open
peer review would have helped in the detection of the edi-
torial conflicts of interest and made it apparent whether
manuscripts were thoroughly reviewed; adoption of reg-
istered reports would have strengthened study designs
and data analysis plans; proper and monitored use of
preprints would have helped the communication of early
results between researchers; strengthening of the policies
of raw-data sharing or reviewing could have prevented
the Surgisphere scandal; and full Open Access might have
accelerated the search for solutions to the pandemic both
in medical and socio-economic contexts. In addition to
this, statistics reviews could have helped to make stud-
ies and their results more robust and limit the impact of
exaggeration or misinterpretation of results.
It remains, however, that these principles are not

enough. The pandemic has highlighted other issues that
Open Science cannot solve. For instance, the misuse of
preprints by journalists probably stems from the fact
that many journalists may not be trained to understand
and navigate the complex academic publication system,
and some journalist may be seeking sensationalist news
headlines. The pandemic has also highlighted the already-
existing science-literacy issue [120, 121]. Finally, we can-
not exclude that some of the misuses and abuses that
we have highlighted are a direct result of the current

metric-centered evaluation of research and researchers
which has already been shown to lead to questionable
research practices in the past and has been the subject
of criticism from scientists for decades [43, 122, 123].
Researchers have argued that the adoption of trans-
parency should be coupled with the adoption of a more
diverse set of metrics to evaluate researchers [124, 125]
or a rejection of metrics altogether [126, 127] to truly
limit questionable research practices. A wider adoption of
theseOpen Science Principles cannot be achieved without
the endorsement and support of institutions, publishers
and funding bodies. International initiatives, such as the
Declaration on Research Assessment (DORA), have been
put in place to reform the process of research assess-
ment and funding [128], promoting research quality over
quantity of outputs. Senior academics have also been
identified as key agents in the support of Open Research
[129]. For Open Science principles to be clearly and widely
adopted, all actors in the scientific community have a role
to play: established researchers should encourage a tran-
sition to transparent research; institutions and funding
agencies should diversify research evaluations; journals,
editorial boards, and funding agencies should make all
Open Science practices the de facto standard for sub-
missions (especially Open Data and registered reports);
publishers should strive to make all papers Open Access;
and policy-makers and international review boards should
consider opening sensible data to reviewers or trusted
parties for external validation. We recognize that the
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a b s t r a c t 
Background: Chloroquine and hydroxychloroquine have been found to be efficient on SARS-CoV-2, and 
reported to be efficient in Chinese COV-19 patients. We evaluate the effect of hydroxychloroquine on 
respiratory viral loads. 
Patients and methods: French Confirmed COVID-19 patients were included in a single arm protocol 
from early March to March 16 th , to receive 600mg of hydroxychloroquine daily and their viral load in 
nasopharyngeal swabs was tested daily in a hospital setting. Depending on their clinical presentation, 
azithromycin was added to the treatment. Untreated patients from another center and cases refusing the 
protocol were included as negative controls. Presence and absence of virus at Day6-post inclusion was 
considered the end point. 
Results: Six patients were asymptomatic, 22 had upper respiratory tract infection symptoms and eight 
had lower respiratory tract infection symptoms. 

Twenty cases were treated in this study and showed a significant reduction of the viral carriage at 
D6-post inclusion compared to controls, and much lower average carrying duration than reported in the 
litterature for untreated patients. Azithromycin added to hydroxychloroquine was significantly more effi- 
cient for virus elimination. 
Conclusion: Despite its small sample size, our survey shows that hydroxychloroquine treatment is signifi- 
cantly associated with viral load reduction/disappearance in COVID-19 patients and its effect is reinforced 
by azithromycin. 

© 2020 Published by Elsevier B.V. 
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1. Introduction 
In late December 2019, an outbreak of an emerging disease 

(COVID-19) due to a novel coronavirus (later named SARS-CoV- 
2) started in Wuhan, China and rapidly spread in China and out- 
side [1 , 2] . The WHO declared the epidemic of COVID-19 as a pan- 
demic on March 12 th 2020 [3] . According to a recent Chinese study, 
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• intra-scientific (simplicity, external and internal coherence, empirical adequacy, scope, fruitfulness...) 
or extra-scientific (moral, social, political values)

• necessary to make choices which are not rule-governed, when logic and evidence alone are not 
sufficient, in various stages of scientific inquiry

 

Upstream phase
• Choice of research

avenues and questions

Core phase
• Choice of evidence 

and methods
• Drawing conclusions

Downstream 
phase

• Communicating and 
using results

Parallel phase
• Management of research
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• Because theory choice is underdetermined by evidence and inevitably influenced by value-laden 
background assumptions… but the latter can be arrived at by intra-scientific considerations

• Because scientists have to consider the consequences of making errors when accepting 
hypotheses… but one can distinguish the scientific corpus from claims taken as a basis from action

• the objectivity, truth and reliability of scientific knowledge is preserved (for future research, for multi-
purpose applications)

• the autonomy of science results users is preserved.

• The scientific corpus should keep high entry requirements;
• Uncertainties associated with scientific claims should be stated clearly instead of being bridged with 

values.
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1. make scientific research more replicable and reliable (true / empirically adequate for good reasons); 
2. make scientific information accessible and relevant to others (scientists + non-scientists: decision-makers, 

the general public);
3. promote scientific discovery and innovation.

• more systematically publish scientific results (Chalmers et al. 2013);
• preregister studies (FDAAA 2007; Kupferschmidt 2018);
• promote open-access publishing (Else 2018);
• post papers to preprint websites (Bourne et al. 2017);
• make all study data publicly available (NAS 2018);
• make peer review more transparent (Lee and Moher 2017); 
• encourage or mandate sharing of study materials and computer code (Nosek et al. 2015);
• report the progress of studies in real time so that other scientists can provide input (Foster and Deardor 

2017; NAS 2018); 
• promote successful communication between experts and decision makers so they can make effective use of 

scientific information (Holloway et al. 2018; Royal Society 2012)
• …



• quality, rigour, 
• replicability
• reliability
• scrutiny, critique

• integrity
• diversity, inclusiveness
• transparency

• responsibility, accountability
• sustainability



1. Intra- and extra-scientific values
2. The philosophical debate about values in science

1. OS and its values
2. The rightful place of extra-scientific values in OS



• the (scientific) ‘strengths and weaknesses’ and limitations of the design and results of various studies, 
• disagreements among members of the scientific community (about the evidence used / the methodology of 

studies / the interpretation of results)
• whether alternative results might have been obtained if different studies had been performed.



• intra-scientific goal of ensuring replicability and promoting scientific discovery
• intra- and extra-scientific goal of ensuring reliability and promoting scientific innovation.

• If we allow extra-scientific values to lower the LER, we run the risk of accepting false claims into the 
corpus, which can have detrimental consequences both:

• Within science (future research is based on false claims)
• Outside of science (scientific knowledge is used for all sorts of practical applications)

• We can still allow extra-scientific values to decrease the LER to accept a claim as a basis for action:
• Within science: to test an uncertain hypothesis
• Outside science: to take precautionary measures.
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