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Dear Editor,

We have carefully perused the letter titled “CRISPR-based techniques: Cas9, Cas13 and their appli-
cations in the era of COVID-19” published in the European Review for Medical and Pharmacological 
Sciences journal1.

The Authors have concluded that application of clinical practices ought to be conducted in 
adherence to the highest standards of ethics, safety and the rule of law designed to safeguard 
those vital aspects. Such warnings must be heeded, we believe, if we are to preserve the very 
fabric of our society in an ethically sustainable way. Nonetheless, the high standards which have 
been outlined and stressed by the Authors are nothing but a reflection of philosophical values 
and priorities that appear to be slowly changing; some could view it as a positive evolution, some 
others may view it as a degeneration, but it is hard to deny that such a shift has been slowly un-
folding. First and foremost, we refer to the notion of health care as a means to preserve physical 
and mental well-being; nowadays, the underlying notion of “preserving” is often conflated with 
“improving” or “enhancing”, and that association encompasses the notion of preventing, when-
ever technically possible, “unfit” individuals from even being born. Hence, that enhancement is 
poised to be carried out at the genetic level, as enhancement technologies are perfected, and 
their scope widened. The availability of CRISPR-Cas9 genome editing techniques has ignited a 
spirited debate centered around human enhancement for purposes other than medical and ther-
apeutic ones2,3. For instance, the maximization of human performance has long been the target 
of military research, for the purpose of bridging the gap between major warfare innovations 
and the human physical, mental and intellectual limitations4,5. Interestingly, several schools of 
thought subscribe to a set of ethical-philosophical principles that most of us are likely to find 
extreme and provocative: genetically editing humans long before birth is desirable and maybe, 
even morally imperative. Prominent bioethicist Julian Savulescu is in that respect a distinguished 
advocate, and he has gone so far as to posit a way to genetically edit behavioral characteristics 
in order to prevent criminal behaviors, arguing that intervening in eliminating the criminal ten-
dency of future children is morally and ethically justifiable6. That path would be pursued at the 
embryonic level: according to the contentious “Principle of Procreative Beneficence”, parents 
would be morally obliged to discard an embryo with potential criminal genes and at the same 
time choose the embryos that have the most favorable genes for himself and for society7. After 
all, techniques such as preimplantation genetic diagnosis and screening have become rather 
widespread, along with the development of assisted reproduction techniques (ARTs)8, which 
have been regulated by each country with varying degrees of restriction due to the legal, moral 
and ethical challenges9,10 they entail. This principle naturally evolves into the notion that the new 
genome-editing technologies should become available for use on a large scale, thus producing 
beneficial enhancements for millions of people, at least potentially. That is however bound to 
give rise to a quandary of major magnitude: should germline editing and genetic enhancement 
be not only advisable, but made legally mandatory? What could keep governments from pro-
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moting better health in people yet to be born or, to put it rather bluntly, prevent certain “ad-
verse” genes from making future citizens unhealthy11 or maladjusted within society12? Supporters 
of such techniques have drawn a parallel with vaccination programs, which prevent viruses from 
triggering life-threatening diseases: they contend that interventions designed to stave off ill-
nesses, whether virus-induced or genetic, have a social, moral, philosophical and even economic 
value, considering the potential reduction in health care costs such an approach would produce 
over time13. That takes on even greater significance in the current SARS-CoV-2 pandemic under 
which we have been struggling for over a year; many researchers have been looking into genome 
editing to counter future pandemics such as the current brutal healthcare crisis that has plagued 
and besieged almost every nation in the world. In that respect, not only could CRISPR techniques 
be implemented to disable viruses by altering their genetic code, but also to edit human genes 
in order to enhance their resistance to infection14. A potential COVID-19 therapy based on CRIS-
PR-Cas13 for termed Prophylactic Antiviral CRISPR in human cells (PAC-MAN) has been looked 
into as a means to inhibit SARS-CoV-2, with a study proving degradation of genomic sequences 
of SARS-CoV-2 and influenza A virus (IAV) in human lung epithelial cells15. The potential such 
methods hold in the long terms is considerable; there is in fact no denying that the pandemic 
has laid bare a brutal reality: most countries across the world are not adequately equipped to 
handle unexpected, massive strain on healthcare systems, and that has led to ethically daunting 
decisions such as selecting patients who should get prioritized access to intensive care units16,17. In 
addition, COVID-19 patients are not the only ones being heavily impacted: a significant number 
of patients with cancers or cardiovascular conditions, for example, have been cut off from treat-
ments or diagnosis in a timely fashion. Psychological repercussions such as fear, anxiety, and severe 
stress have impacted people all over the world, worsening latent psychiatric and psychological 
disorders and exacerbating addiction issues18. Hence, new preventive and therapeutic approaches 
based on genome editing could prove invaluable in terms of sparing millions of people horrific suf-
ferings and death, although this strategy may face demanding challenges for approval in human 
clinical trials. Cancer research using genome-based techniques has also shown great promise. New 
prognostic tools such as non-coding RNAs are already available and have a proven value in some 
types of cancer19,20. Furthermore, some have looked into ways, for example, to target cells that play 
a pivotal role in the body’s immune response, the T cells21. Such trials have involved the genetic 
alteration of T cells via gene transfer in order to “guide” them to target cells of interest and have 
focused on tailoring T cells for adoptive cell transfer (ACT) for cancer22. Several trials are also being 
conducted aimed at genome editing T cells in cancer patients for the ultimate purpose of heighten-
ing anti-tumour immunity23,24. It is worth noting, however, that such gene editing practices differ 
from germline editing in that they target non-reproductive cells: such changes are therefore not 
heritable, which makes them rather less controversial.  Still, some predict that germline editing25 
could become more effective at optimizing T-cell functioning26. It is hard to see, in our view, what 
moral objection could be raised against the prospect of curing diseases that cause millions of ca-
sualties or disabilities worldwide every year. That being said, the sheer magnitude of the moral 
dilemmas posed by genome editing calls for a well-balanced, thoroughly devised and enacted set 
of precautionary and regulatory measures. While outlining such rules, it is of utmost importance to 
take into account complexities such as the moral status of the embryo and the rights of genetically 
modified individuals, who had no say in what was imposed on them by the will of other humans 
rather than by nature. There is a rather general consensus that any intervention entailing major 
risks, which may not be properly offset by the expected benefits, is unacceptable27. 

Hence, it stands to reason that therapies applied to individuals who cannot grant or refuse 
their informed consent are only ethically tenable and justifiable if the benefits to be expected are 
the survival or the well-being of those yet to be born. That is the case with vaccinations, corrective 
surgeries and the like28. Besides, unique human identities have to be preserved: therapies which 
may lead to the modification or selective destruction of individuals or of their identities are ethical-
ly unjustifiable. Therefore, regulatory frameworks specifically tailored to genome editing ought to 
be aimed at preventing uncontrolled advances in such techniques from hijacking our deeply-held 
core values, public health, freedom from suffering and the common good, while discussing how 
far to take scientific innovations. 
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