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Abstract
Recently, an article by Seneff et al. entitled “Innate immunosuppression by SARS-CoV-2 mRNA vaccinations: The role of 
G-quadruplexes, exosomes, and MicroRNAs” was published in Food and Chemical Toxicology (FCT). Here, we describe 
why this article, which contains unsubstantiated claims and misunderstandings such as “billions of lives are potentially at 
risk” with COVID-19 mRNA vaccines, is problematic and should be retracted. We report here our request to the editor of 
FCT to have our rebuttal published, unfortunately rejected after three rounds of reviewing. Fighting the spread of false infor-
mation requires enormous effort while receiving little or no credit for this necessary work, which often even ends up being 
threatened. This need for more scientific integrity is at the heart of our advocacy, and we call for large support, especially 
from editors and publishers, to fight more effectively against deadly disinformation.
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In this commentary, we would like to alert the scientific 
community against the dissemination of pseudoscience in 
presumed trustful scientific journals, and the dangers that 

such a spreading are causing to public health [1]. We will 
explain and detail our recent failure to get a problematic 
paper retracted and our rebuttal published by the editor 
to raise awareness among the scientific community of the 
rising misuse of the scientific publication process. The 
problem is far from novel, and we have seen during the 
pandemic an explosion of misinformation, especially in 
the domain of poorly conducted clinical trials of unproven 
drugs such as hydroxychloroquine and ivermectin [2, 3]. 
Predatory journals have taken advantage of the threats on 
public health to publish hundreds of papers of low or null 
scientific value [4, 5]; they considered the pandemic as an 
opportunity to gain access to the mainstream media and to 
flatter the general public [6]. In contrast, when a true scien-
tific journal published erroneous reports, as it was the case 
for The Lancet or The New England Journal of Medicine in 
2020 [7, 8], the paper was rapidly retracted with the apolo-
gies of the journal’s editors. This is the way allowing sci-
ence to improve, but it is very difficult to combat predatory 
journals or journals whose editor remains deaf to substanti-
ated alerts and supports the dissemination of fake medicine.

The problem is different when seemingly rigorous sci-
entific journals publish false science under pressure from 
the Editor in order to increase their impact factors points 
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and, they think, notoriety. Such an attitude is also predatory 
and authors, editors and publishers of such articles should 
be publicly condemned by the scientific community. This 
technique of using science to vehiculate nonsense has been 
named ‘agnotology’ by Robert N. Proctor, which he defines 
as “the study of deliberate, culturally-induced ignorance or 
doubt, typically to sell a product or win favor, particularly 
through the publication of inaccurate or misleading scien-
tific data” [9]. There is some similarity between the conniv-
ance of the tobacco industry with some ‘key opinion leaders’ 
who made the propaganda in favor of tobacco consump-
tion; just to name a few [9]: Clarence Cook Little, renown 
geneticist, former president of the universities of Maine 
and of Michigan, who declared in 1969 that “there is no 
demonstrated causal relationship between smoking and any 
disease”; Victor Buhler, former president of the College of 
American Pathologists who declared, also in 1969, that “the 
cause of lung cancer remained unknown”; more recently, 
Suzanne Oparil, former president of the American Heart 
Association, who claimed in 1997 that the epidemiological 
data relating lung cancer to tobacco consumption were old 
and that “how accurate they are is really not clear to [her]”.

We are presently witnessing the same type of misinfor-
mation carried out by scientists and journal, endangering 
millions of people. We would like to describe the fight that 
we have engaged, and share with the readers our concerns 
on public health matters. In April 2022, Food and Chemical 
Toxicology, an Elsevier journal, published a review article 
dealing with mRNA anti-SARS-CoV-2 vaccines [10], pre-
tending that these vaccines are at the cause of a series of 
dreadful diseases for a large number of people (neurode-
generative disease, myocarditis, immune thrombocytope-
nia, Bell’s palsy, liver disease, impaired adaptive immunity, 
impaired DNA damage response and tumorigenesis). This 
16,071-words review including 231 references was first sub-
mitted on February  9th 2022 and accepted on April  8th. It was 
submitted just one month after a call for papers on potential 
toxic effects of Covid-19 vaccines in this journal made by 
its Editor in chief, Prof J.L. Domingo [11]. Alerted by the 
unusual number of shares on social networks (> 30 k tweets 
and > 10 k Shares, Likes & Comments on Facebook) [12] 
and overwhelmingly within the anti-vaccination spheres, 
we were concerned by the content of the manuscript which 
contains unsubstantiated claims such as “billions of lives are 
potentially at risk” with mRNA COVID-19 vaccines. The 
authors pretend that mRNA COVID-19 vaccines are respon-
sible for the “suppression of type I interferon responses” 
resulting “in impaired innate immunity” and therefore that 
they “potentially cause increased risk to infectious diseases 
and cancer”.

Such important statements should be supported by 
undoubtable facts, especially when they are made in a sci-
entific article (published in a journal with an impact factor of 

6), and should not solely rely on the authors’ fallacious infer-
ences. We thus contacted Prof J.L. Domingo to warn him 
against the highly misleading nature of many of the authors’ 
assertions and the highly contentious nature of previous 
authors’ publications. We therefore asked for the retraction 
of the article to prevent it from being used as a scientific 
reference for the dissemination of false information on vac-
cination. Prof Domingo answered on the April  18th 2022: 
“When this manuscript was submitted to the journal, due to 
its topic, I already anticipated it could be potentially con-
troversial. Therefore, for the review process, instead of mak-
ing my decision in the comments / recommendations of 2–3 
reviewers, as usual, the decision for that paper was based 
on the comments of 5 reviewers experts in the field. Based 
on your e-mail, and of course if you wish it, I invite you to 
submit a Letter to the Editor on that paper where you can 
state your concerns.”

We therefore wrote a Letter to the Editor [13], in which 
we demonstrated that this article contained several falla-
cious scientific assumptions leading to misunderstandings 
and thus invalidating the conclusions drawn by the authors. 
We suggested that the article be withdrawn because a care-
ful analysis of the provided bibliography indicates profound 
misinterpretations of the topics and conclusions about the 
negative impact that vaccination against SARS-CoV-2 could 
have on immunity. To illustrate our point, we have detailed 
a non-exhaustive list of 10 misunderstandings in the litera-
ture interpreted by the authors (Table 1 in Ref 13). We were 
thus able, on the basis of the published literature, to show 
exactly the opposite of what the authors have asserted on 
the effect of IFN type I by the vaccine. From the abstract, 
the authors allege that they will provide “evidence that vac-
cination induces a profound impairment in Type I interferon 
(IFN) signaling, which has various adverse consequences 
to human health”. This claim relies on a still unpublished 
preprint available on medRxiv since August 2021 [14] but 
of which it should be noted that the final conclusion estab-
lished “[….] that despite the lack of dramatic inflamma-
tion observed during infection, the vaccine elicits a robust 
adaptive immune response”. Data shows a differential gene 
expression profile in peripheral dendritic cells based on vac-
cinal status, but does not support the authors’ claim that 
there is Type I IFN suppression due to the vaccine. Pub-
lished research shows this is simply the reaction expected 
from any vaccine: a high immune response without a sys-
temic and uncontrolled inflammation [15, 16]. Furthermore, 
arguing that vaccination would result in loss of the inter-
feron-mediated Type I immune response (and therefore lead-
ing to a higher infectious risk or lack of cancer surveillance) 
contradicts other published data on the immune response 
after vaccination [17]. To date only a set of SARS-COV-2 
viral proteins have been shown to antagonize type I inter-
feron response, not the vaccine [18].
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Of course, we argued that relying on hypothetical physio-
logical disturbances induced by vaccination to suggest a pos-
sible increased risk of various cancers, which had never been 
published so far was unacceptable, especially for patients for 
whom COVID-19 vaccination is still strongly recommended 
such as patients with cancer [19–21]. We then concluded 
that “the important shortcomings and misusage of scientific 
literature and data have no place in a scientific journal. 
Therefore, we suggest that this article should be retracted in 
an effort to prevent further damages to health care policies.”

The revised and corrected letter is available as a preprint 
since it was finally rejected on June  13th 2022 after 3 rounds 
of reviewing by 4 anonymous referees. One reviewer argued 
there was no reason for retraction because “there is no evi-
dence of scientific fraud that justifies the demand for retrac-
tion of the original submission”. Another one stated that “the 
original paper need not be somewhat accurate since this is a 
review, so conjecture is allowed, if disproven it is fine.” And 
the last one questioned our experience and previous works, 
going even as far as to check our résumés and arguing that 
“we might not have the required experience”. Only one out 
4 reviewers made more constructive remarks and gave us 
feedback for the letter to be published.

We then contacted the ethical board of the publisher, 
Elsevier. To date, we received no answer.

In 2015, the United Nations established 17 Sustainable 
Development Goals (SDG), including Target 3.3: Fight 
communicable diseases. We believe that vaccine disin-
formation is hindering such efforts. Vaccine hesitancy 
was also flagged by the World Health Organization as 
one of the ten major global health threats in 2019. That's 
why papers criticizing vaccines should only be published 
when claims are strongly supported, which is not the case 
in Seneff et al.'s paper.

We therefore made a militant choice, refusing to 
change our position about the demand of retraction of 
the paper. We do think that this is not a scientific contro-
versy, but a matter of public health; millions of people 
have been protected from the disease by the vaccines 
that have been developed and distributed all over the 
world (although not enough in developing countries) 
[22], and this article, as well as the publicity that it has 
received on social media, tends to destroy the unprece-
dented efforts to save people from disease and premature 
death. Fighting against scientific disinformation may be 
risky, too slow and insufficient [23, 24]. The scientists 
involved in such efforts receive little to no credit for 
this necessary work and can often end up being threat-
ened [25]. Aside from the recent recommendation by 
Besançon et al. to improve the error-checking culture of 
academics and the correction of the scientific literature, 
we believe that the present case of the Seneff et al. arti-
cle in Food and Chemical Toxicology, further highlights 

the need for more transparency in reviewing and edito-
rial processes. Indeed, there is currently no information 
above the article from Seneff et al. that would highlight 
to readers the fact that the scientific community heav-
ily disputes the claim of the article. We believe that the 
valid concerns we have raised, to which the Editor in 
Chief seemed to initially adhere, should have rapidly 
been reflected in an editorial note above the article. Fur-
ther, this case illustrates the need for reviewers’ reports 
to be made transparently available particularly with 
“potentially controversial” research articles. If this had 
been done, scientists and readers could have verified the 
rigor of the reviewing process [25] and have had access 
to the potential concerns raised by the reviewers about 
the article at hand. We also argue that the pervasive 
use of metrics to assess scientists and their productions 
is partially responsible for the continued existence of 
questionable research practices [26]. As long as the sole 
metric to evaluate scientific journals remains the Impact 
Factor, editors and publishers will have no incentives to 
take actions on problematic papers. Eventually, we join 
Besançon et al. in their suggestions to destigmatize and 
speed up the scientific correction process. We hope our 
efforts in rebutting Seneff et al. will successfully counter 
the misinformation on COVID-19 vaccine and the risk 
for cancers as well as promote the thankless but essential 
tasks of fighting against scientific fraud [27].

We don’t know how many people were convinced 
to keep smoking because they believed the ‘scientific 
authorities’ who declared, in spite of evidence, that it was 
not harmful; we will never know how many people will 
contract COVID-19 and how many will die because they 
believed in the false science published in an otherwise 
respected scientific journal. But, as we can say that peo-
ple like Clarence Cook Little participated to the organ-
ized crime conducted by the tobacco industry, we can 
say that the authors of this paper, as well as the Editor 
of Food Chem Toxicol, participate to deadly misinforma-
tion. The declaration of Joseph R. Biden, President of the 
United States, that “the only pandemic we have is among 
the unvaccinated; and they’re killing people” applies 
especially to the people who encourage the unvaccinat-
ed’s beliefs.

Acknowledgements All authors are a group of scientists from different 
horizons and countries with the same goal of fighting against scientific 
misinformation. This publication has been written on their free time 
with no funding.

JB is a medical oncologist, involved in COVID-19 vaccination for 
patients with cancer and is author or co-author of more than ten publica-
tions on this topic. FF has a PhD in Biological Sciences and is today a 
CEO web-designer and data manager. LB has a PhD in computer science 
and is now a postdoctoral researcher at Linköping University, Sweden. 
AS has a PhD in molecular biology and is today a high school teacher. 



 Stem Cell Reviews and Reports

1 3

VS is a Pharm-D biologist at Gustave Roussy anticancer Institute, France, 
and co-author of three publications related to COVID-19 and cancer, 
EB is a senior scientist in immuno-oncology and full-time employee of 
Novartis Pharma AG (NIBR), author and co-author of five publications 
related to COVID-19. AJA is an associate professor in Pharmacology 
at TTUHSC-JHHSOP, USA. He is an expert of the blood-brain barrier, 
teaching basic pharmacokinetics to PharmD and PhD students, phar-
macology and neurosciences to PhD students of the Graduate Program 
in Pharmaceutical Sciences. BSS is full time professor of immunology 
at The Côte d’Azur University, France, and is involved in SARS-CoV-2 
immune response and more specifically interferon response. JR is emeri-
tus professor of cancer science at the University of Bordeaux, France, 
and honorary Hospital practitioner at the Cancer Center of Bordeaux; he 
is past President of the French Cancer Society.

Author Contributions Manuscript writing: JB, JR contributed equally. 
All other authors made substantial modifications and gave critical revi-
sion of the manuscript. AA designed the graphical abstract and sub-
stantial corrections of the final version of the manuscript.

Data availability Declaration of data availability does not correspond 
to this type of publication.

Declarations 

Conflict of Interest EB is a full-time employee of Novartis Pharma AG 
(NIBR). Others authors have no conflict of interest to declare.

References

 1. Balthasar, U., & Maidment, S. (2006). Pseudoscience should not 
be published in Nature. Nature, 444(7120), 679–680. https:// doi. 
org/ 10. 1038/ 44467 9e

 2. Peiffer-Smadja, N., Rebeaud, M. E., Guihur, A., Mahamat-Saleh, 
Y., & Fiolet, T. (2021). Hydroxychloroquine and COVID-19: A 
tale of populism and obscurantism. The Lancet Infectious Diseases, 
21(5), e121. https:// doi. org/ 10. 1016/ S1473- 3099(20) 30866-5

 3. Alvarez-Moreno, C., Cassell, J. A., Donkor, C. M., Head, M. G., 
Middleton, J., Pomat, W., Saka, B., & Yirgu, R. (2021). Long-
term consequences of the misuse of ivermectin data. The Lancet 
Infectious Diseases, 21(12), 1624–1626. https:// doi. org/ 10. 1016/ 
S1473- 3099(21) 00630-7

 4. Raynaud, M., Goutaudier, V., Louis, K., Al-Awadhi, S., Dubourg, 
Q., Truchot, A., … & Loupy, A. (2021). Impact of the COVID-19 
pandemic on publication dynamics and non-COVID-19 research 
production. BMC Medical Research Methodology, 21(1), 255. 
https:// doi. org/ 10. 1186/ s12874- 021- 01404-9

 5. Zilber, S., Maisonneuve, H., Migaud, H., Clavert, P., & Beaufils, 
P. (2020). Scientific medical publication. Ongoing change ben-
efits and risks: Predatory journals. Orthopaedics & Traumatol-
ogy, Surgery & Research: OTSR, 106(8), 1453–1455. https:// 
doi. org/ 10. 1016/j. otsr. 2020. 10. 002

 6. Caulfield, T. (2020). Pseudoscience and COVID-19 - 
we’ve had enough already. Nature. https:// doi. org/ 10. 1038/ 
d41586- 020- 01266-z

 7. Mehra, M. R., Desai, S. S., Ruschitzka, F., & Patel, A. N. (2020). 
RETRACTED: Hydroxychloroquine or chloroquine with or without 
a macrolide for treatment of COVID-19: A multinational registry 
analysis. Lancet. https:// doi. org/ 10. 1016/ S0140- 6736(20) 31180-6

 8. Mehra, M. R., Desai, S. S., Kuy, S., Henry, T. D., & Patel, A. 
N. (2020). Retraction: Cardiovascular disease, drug therapy, 
and mortality in covid-19. N Engl J med. https:// doi. org/ 10. 

1056/ NEJMo a2007 621. The New England journal of medicine, 
382(26), 2582. https:// doi. org/ 10. 1056/ NEJMc 20212 25.

 9. Proctor, R. N. (2012). Golden holocaust: Origins of the cigarette catas-
trophe and the case for abolition. University of California Press.

 10. Seneff, S., Nigh, G., Kyriakopoulos, A. M., & McCullough, P. A. 
(2022). Innate immune suppression by SARS-CoV-2 mRNA vac-
cinations: The role of G-quadruplexes, exosomes, and MicroRNAs. 
Food and Chemical Toxicology: An international journal pub-
lished for the British Industrial Biological Research Association, 
164(113008), 113008. https:// doi. org/ 10. 1016/j. fct. 2022. 113008

 11. Domingo, J. L. (2022). Call for Papers on potential toxic effects of 
COVID-19 vaccines. Food and chemical toxicology: An international 
journal published for the British Industrial Biological Research Associa-
tion, 160(112809), 112809. https:// doi. org/ 10. 1016/j. fct. 2022. 112809

 12. Seneff, S., Nigh, G., Kyriakopoulos, A. M., & McCullough, P. 
A. (2022). PlumX Innate immune suppression by SARS-CoV-2 
mRNA vaccinations: The role of G-quadruplexes, exosomes, 
and MicroRNAs. Citation Data Food Chem Toxicol. https:// doi. 
org/ 10. 1016/j. fct. 2022. 113008

 13. Barrière J, Frank F, Besançon L, Samuel A, Saada V, Billy E, 
Seitz-Polski B, Robert J. Reply to “Innate immune suppression 
by SARS-CoV-2 mRNA vaccinations: The role of G-quadru-
plexes, exosomes, and MicroRNAs”: Important concerns on the 
validity of this article. Preprint. https:// osf. io/ m58yh/

 14. Ivanova, E. N., Devlin, J. C., Buus, T. B., Koide, A., Shwetar, J., Cor-
nelius, A., … Koralov, S. B. (2021). SARS-CoV-2 mRNA vaccine elic-
its a potent adaptive immune response in the absence of IFN-mediated 
inflammation observed in COVID-19. medRxiv : the preprint server 
for health sciences. https:// doi. org/ 10. 1101/ 2021. 04. 20. 21255 677

 15. Fiolet, T., Kherabi, Y., MacDonald, C.-J., Ghosn, J., & Peiffer-
Smadja, N. (2022). Comparing COVID-19 vaccines for their 
characteristics, efficacy and effectiveness against SARS-CoV-2 
and variants of concern: A narrative review. Clinical Microbi-
ology and Infection: The official publication of the European 
Society of Clinical Microbiology and Infectious Diseases, 28(2), 
202–221. https:// doi. org/ 10. 1016/j. cmi. 2021. 10. 005

 16. Pormohammad, A., Zarei, M., Ghorbani, S., Mohammadi, M., 
Razizadeh, M. H., Turner, D. L., & Turner, R. J. (2021). Effi-
cacy and safety of COVID-19 vaccines: A systematic review 
and meta-analysis of randomized clinical trials. Vaccines, 9(5), 
467. https:// doi. org/ 10. 3390/ vacci nes90 50467

 17. Arunachalam, P. S., Scott, M. K. D., Hagan, T., Li, C., Feng, Y., 
Wimmers, F., … & Pulendran, B. (2021). Systems vaccinology 
of the BNT162b2 mRNA vaccine in humans. Nature, 596(7872), 
410–416. https:// doi. org/ 10. 1038/ s41586- 021- 03791-x

 18. Hadjadj, J., Yatim, N., Barnabei, L., Corneau, A., Boussier, J., Smith, 
N., … Terrier, B. (2020). Impaired type I interferon activity and inflam-
matory responses in severe COVID-19 patients. Science (New York, 
N.Y.), 369(6504), 718–724. https:// doi. org/ 10. 1126/ scien ce. abc60 27

 19. Corti, C., Antonarelli, G., Scotté, F., Spano, J. P., Barrière, J., 
Michot, J. M., … & Curigliano, G. (2022). Seroconversion rate 
after vaccination against COVID-19 in patients with cancer-a 
systematic review. Annals of oncology, 33(2), 158–168. https:// 
doi. org/ 10. 1016/j. annonc. 2021. 10. 014

 20. Barrière, J., Zalcman, G., Fignon, L., Peiffer-Smadja, N., Audigier-
Valette, C., & Carles, M. (2022). Omicron variant: A clear and pre-
sent danger for patients with cancer. European Journal of Cancer 
(Oxford, England: 1990), 165, 25–26. https:// doi. org/ 10. 1016/j. ejca. 
2022. 01. 010

 21. Re, D., Seitz-Polski, B., Brglez, V., Carles, M., Graça, D., 
Benzaken, S., … & Barrière, J. (2022). Humoral and cellular 
responses after a third dose of SARS-CoV-2 BNT162b2 vaccine 
in patients with lymphoid malignancies. Nature Communica-
tions, 13(1), 864. https:// doi. org/ 10. 1038/ s41467- 022- 28578-0

 22. Watson, O. J., Barnsley, G., Toor, J., Hogan, A. B., Winskill, 
P., & Ghani, A. C. (2022). Global impact of the first year of 

https://doi.org/10.1038/444679e
https://doi.org/10.1038/444679e
https://doi.org/10.1016/S1473-3099(20)30866-5
https://doi.org/10.1016/S1473-3099(21)00630-7
https://doi.org/10.1016/S1473-3099(21)00630-7
https://doi.org/10.1186/s12874-021-01404-9
https://doi.org/10.1016/j.otsr.2020.10.002
https://doi.org/10.1016/j.otsr.2020.10.002
https://doi.org/10.1038/d41586-020-01266-z
https://doi.org/10.1038/d41586-020-01266-z
https://doi.org/10.1016/S0140-6736(20)31180-6
https://doi.org/10.1056/NEJMoa2007621
https://doi.org/10.1056/NEJMoa2007621
https://doi.org/10.1056/NEJMc2021225.
https://doi.org/10.1016/j.fct.2022.113008
https://doi.org/10.1016/j.fct.2022.112809
https://doi.org/10.1016/j.fct.2022.113008
https://doi.org/10.1016/j.fct.2022.113008
https://osf.io/m58yh/
https://doi.org/10.1101/2021.04.20.21255677
https://doi.org/10.1016/j.cmi.2021.10.005
https://doi.org/10.3390/vaccines9050467
https://doi.org/10.1038/s41586-021-03791-x
https://doi.org/10.1126/science.abc6027
https://doi.org/10.1016/j.annonc.2021.10.014
https://doi.org/10.1016/j.annonc.2021.10.014
https://doi.org/10.1016/j.ejca.2022.01.010
https://doi.org/10.1016/j.ejca.2022.01.010
https://doi.org/10.1038/s41467-022-28578-0


Stem Cell Reviews and Reports 

1 3

COVID-19 vaccination: A mathematical modelling study. The 
Lancet Infectious Diseases, 22(9), 1293–1302. https:// doi. org/ 
10. 1016/ S1473- 3099(22) 00320-6

 23. Ektorp, E. (2020). Death threats after a trial on chloroquine for 
COVID-19. The Lancet Infectious Diseases, 20(6), 661. https:// 
doi. org/ 10. 1016/ S1473- 3099(20) 30383-2

 24. Besançon, L., Bik, E., Heathers, J., & Meyerowitz-Katz, G. (2022). 
Correction of scientific literature: Too little, too late! PLoS Biology, 
20(3), e3001572. https:// doi. org/ 10. 1371/ journ al. pbio. 30015 72

 25. Besançon, L., Peiffer-Smadja, N., Segalas, C., Jiang, H., 
Masuzzo, P., Smout, C., Billy, E., Deforet, M., & Leyrat, C. 
(2021). Open science saves lives: Lessons from the COVID-19 
pandemic. BMC Medical Research Methodology, 21(1), 117. 
https:// doi. org/ 10. 1186/ s12874- 021- 01304-y

 26. Crous, C. J. (2019). The darker side of quantitative academic 
performance metrics. South African Journal of Science, 
115(7/8). https:// doi. org/ 10. 17159/ sajs. 2019/ 5785

 27. Barrière, J., Frank, F., Besancon, L., Samuel, A., Saada, V., 
Billy, E., … & Robert, J. (2022). La lutte contre la fraude sci-
entifique : Une tâche ingrate mais nécessaire [The fight against 
scientific fraud: A thankless but necessary task]. Bulletin du 
Cancer. https:// doi. org/ 10. 1016/j. bulcan. 2022. 06. 013

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds 
exclusive rights to this article under a publishing agreement with the 
author(s) or other rightsholder(s); author self-archiving of the accepted 
manuscript version of this article is solely governed by the terms of 
such publishing agreement and applicable law.

https://doi.org/10.1016/S1473-3099(22)00320-6
https://doi.org/10.1016/S1473-3099(22)00320-6
https://doi.org/10.1016/S1473-3099(20)30383-2
https://doi.org/10.1016/S1473-3099(20)30383-2
https://doi.org/10.1371/journal.pbio.3001572
https://doi.org/10.1186/s12874-021-01304-y
https://doi.org/10.17159/sajs.2019/5785
https://doi.org/10.1016/j.bulcan.2022.06.013

	Scientific Integrity Requires Publishing Rebuttals and Retracting Problematic Papers
	Abstract
	Acknowledgements 
	References


