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Abstract
The COVID-19 pandemic has fueled numerous debates in the field of assisted reproductive technology (ART) as the effect of
SARS-CoV-2 on pregnancy and infancy is still considered uncharted territory. Various theses and recommendations on what
optimal practice is have emerged, as evidenced by surveys, webinars, and recent publications. ART specialists are faced with
dilemmas in light of the lack of concrete scientific evidence required to pave the way towards future safe practice. Meanwhile,
infertile couples were similarly left in limbo unable to exercise their reproductive autonomy unlike fertile couples—where
achieving a pregnancy via natural conception is a matter of decision. ART treatment being classified as non-essential has only
recently re-started, facing new challenges while enabling pregnancy at a time of uncertainty. This article highlights matters of
bioethical nature to be considered in the ART world at the time of COVID-19 while presenting an all-inclusive critique of the
current status.When pursuing pregnancy through IVF treatment during the pandemic, distancing and caution have the lead role in
an effort to defend the health of the intended parents and future children. To promote patient autonomy along with our ethical,
moral, and legal duty towards our patients, emphasis should be given on ascertaining shared decision-making, and ensuring that
an appropriate all-inclusive informed consent is signed prior to initiating any IVF treatment.
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ART as “non-essential” care, the response
of the ART field, and discrepancies
in management

As the COVID-19 pandemic introduced an unprecedented
strain on the global health care system, numerous countries
issued directives and instructions suggesting that non-
essential care must be discontinued, in an effort to reorganize

resources to fight the spreading of SARS-CoV-2 [1]. The
definition “non-essential care” triggered a rise of concern on
behalf of special interest groups. Considering that the field of
assisted reproductive technology (ART) does not constitute a
first-line field of Medicine, in comparison with the field of
oncology, where typically cases require urgent management,
various opinions have been raised with respect to
discontinuing or not proceeding at all to fertility treatments.
This generated a division of views with regard to what is
deemed necessary and essential in healthcare discerning be-
tween elective and non-elective and how straightforward and
bioethically “correct” it is to draw this theoretical line.
Projection of the impact on the overall fragile and susceptible
health care system certainly served as a driver in forming
respective views.

Following an initial estimate of the risk, reflexes were ac-
tivated urging the field to respond. The series of events that
followed and the attitudes adopted by the field of ART with
respect to providing services were formed in response firstly
to the fact that we were “navigating unchartered waters” and
secondly in response to the guidelines issued [2]. The reaction
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of the ART field to COVID-19 being perceived as a harmful
event interestingly resembled the “fight,” “flight,” or “freeze”
response. The “flight” attitude referred to treatment cessation
all together, followed by the somewhat literal response of
“freeze” described as the decision to avoid embryo transfers
during the initial stages of the pandemic and proceed with
cryopreserving any generated embryos in the laboratory.
This led to the “fight” response, confirmed by the restart of
providing in vitro fertilization (IVF) services employing
COVID-19-fit protocols.

During these unsettling times, fertility treatments were ini-
tially suspended across certain countries due to the COVID-19
pandemic in accordance with the recommendation of the
British Fertility Society, American Society for Reproductive
Medicine (ASRM), and European Society of Human
Reproduction and Embryology (ESHRE). With fertility pa-
tients left in limbo and the Assisted Conception Units not
treating new patients, uncertainty and anxiety have been
expressed [3].

What the field has experienced over the last few months
since the emergence of the pandemic are discrepancies in the
manner and the extent that ART treatment is offered. Both
public and private centers have been equally affected since
no difference between the two in terms of the status of pro-
viding services has been documented, with the exception of an
earlier restart of activities in private centers of some countries
[4]. Regarding both the public and private sectors, fertility
services are offered following instructions and recommenda-
tions that may be open to interpretation, inevitably leading to
discrepancies in practice. Newly published data on medically
assisted reproduction activities in Europe during the COVID-
19 pandemic noted these discrepancies and emphasized on the
lack of a common approach in the clinical field of ART [2].
This is still an issue that remains to be addressed with the
pandemic still raging, at a time when the value of consistency
cannot be stressed enough.

Recommended guidelines for restarting
practice and emerging concerns

Highly esteemed societies issued recommendations for prac-
tice and announced the restart of ART treatment. Prognostic
stratification coupled with apt identification of patients requir-
ing timely treatment was highlighted as the means to ensure an
optimal and gradual restart of ART services [5]. Following
“restrictions’ relaxation,” and in an effort to convey safety in
practice, certain strategies have been adopted. These indica-
tively include patients’ and personnel’s recurrent testing, pro-
motion of tele-healthcare, personal protective equipment
(PPE) use, along with introducing employment of the well-
known triage questionnaire addressing both the personnel and
the patient perspective, while employing strict safety protocols

for both patients and personnel. The question arising is “will
this be enough?” With IVF treatment by definition being a
product of “team effort” between the medical, the nursing,
and the embryology teams, how can the concept of “individ-
ualized care” be realized is a challenge from any perspective.
Definitive guidance on embryos’ and gametes’ management
is yet to be fully elucidated, and the risks entailed in case of
contamination have yet to be explored. The hypothesis that the
ART field can ensure safe and effective practice by
implementing the valued proposals submitted hitherto still
needs to be tested. The field is called to address a triad of
issues with respect to patient safety, personnel safety, and
finally gamete and embryo safety in the andrology and em-
bryology laboratory and the cryopreservation bank. To add to
the intricacy of the equation, consider the intertwined relation-
ships between these three levels, and the amplified complexity
of the matter is instantly highlighted. As the COVID-19 pan-
demic still progresses more so in some parts of the world,
infertility treatment perseveres raising bioethical concerns
and skepticism.

In the newly found COVID-19 era of “zoom fatigue” and
non-stop webinars, it appears that ART professionals are con-
templating whether adopting optimal protocols in the IVF
laboratory could provide a safety net. This is indicated as
numerous surveys have been promoted and undertaken and
special interest webinars targeting clinical embryologists and
physicians in ART are scheduled around the clock to provide
us with insight and feedback on attitudes and understanding of
risk. Employment rights have been compromised during this
time and mitigation processes may be subject to interpretation
of the recommendations and guidelines leading to uncertainty
and stress experienced by the professionals in ART along with
other fields of Medicine. This describes a highly complex and
demanding situation one where, in the interest of communal
health, employees were expected to sustain a considerable and
unexpected financial strain extending to their ability to sup-
port themselves and their families [6]. The reinstatement of
fertility clinics was certainly not the outcome of the influx of
comforting robust data and knowledge on COVID-19; hence,
it is inevitable to raise concerns regarding the timing along
with the safety of such a decision in its entirety.
Nonetheless, with the world entering a phase of restart on all
socioeconomic levels, ART treatment following appears to be
the way forward.

The case for patient prioritization

ART is a special field in medicine. Women undergoing fertil-
ity treatment may not always be infertile and infertility may
not always be related to a medical condition. Should we be
advising our patients to wait—should they have the luxury of
time—to address infertility at a more peaceful time? In the
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prospect of the face of the pandemic becoming a familiar one,
how should we consult our patients taking into consideration
that the demand for fertility restoration is present and consis-
tent? Oncological patients along with patients of advanced
maternal age and compromised ovarian reserve should be pri-
oritized as poor prognosis patients as supported by published
data [7]. Prioritization should also be recommended for all
time-sensitive patients experiencing anxiety with regard to
planning their treatment schedule [8]. Further to that, it has
been reported that men similarly may be detrimentally affect-
ed in the prospect of postponing diagnostic semen analysis
and respective cryopreservation to the bank. With ART ser-
vices becoming unavailable, biological parenthood for men
may be equally compromised [9]. In the words of Professor
Berger providing a valuable thesis on the general situation,
“control measures should be equitable and inclusive” [6]. On
the other hand, and on the matter of timing being of the es-
sence for diminished ovarian reserve (DOR) patients, interest-
ing data has just been published by Romanski and colleagues
providing a retrospective data analysis on DOR patients in-
vestigating the effect of receiving treatment with a 6-month
delay. The study concluded that a short-term delay in treat-
ment that may be stemming from reasons of medical, logistic,
or financial nature does not exert any negative effect on treat-
ment outcomes [10]. With contradicting theses on how a po-
tential delay may affect outcome, and whether a 6-month pe-
riod is considered a short-term delay, we may be back to the
acknowledgment that the truth lies somewhere in the middle.
It may be so that our attention should be focused on
documenting patients’ views on postponing treatment. It is
imperative for this perspective to be accounted for. This will
provide us with valuable insight from another point of view
that can equally help shape future practice. Furthermore, such
data can guide us on matters of educating and raising aware-
ness regarding the association of infertility to age and aging.
Our duty to future generations may perhaps be to prevent our
“future patients” from becoming our “future patients”—while
there is still time. At a time of crisis, it is anticipated that the
human race contemplates onmatters of importance. Fecundity
and fertility and the planet’s population certainly make for
topics worth analyzing.

The matter of patients' psychological state
during the pandemic

Following the initial suspension of IVF treatments, patients
understandably experienced insecurity and a state of height-
ened stress. The psychological state of infertile patients during
these times is certainly a topic that merits further investigation
as data accumulates. Perhaps the compromised psychological
state of IVF patients during the pandemic and the need for this
to be addressed by the IVF field should be accordingly

underlined, and—albeit it may not be viewed as a priority at
a time of crisis—it should not be underrepresented when rec-
ommendations are issued. A plethora of newly published sci-
entific articles aiming to shed light on this pandemic have
come to the rescue. A systematic review [11] of the current
evidence showcased a clear impact of the COVID-19 pandem-
ic on the mental health of the general population, health
workers, and patients who seek various treatments during this
period [12–14]. Considering the given and acknowledged
psychological strain and the burdened mental well-being of
couples pursuing infertility treatment that has been showcased
[15–17], it becomes evident that infertile couples subjected to
IVF treatment during the pandemic may face a heightened
psychological distress under the circumstances of this global
health crisis [5]. With infertile patients being more susceptible
to suffer from anxiety than in other medical disciplines where
time may not be of the essence, psychological support by
clinicians and embryologists is recommended [8]. In a recent
survey conducted by ASRM, including a total of 518 patients,
the authors concluded that considering the severity of this
global situation the physical, financial, and emotional impact
is significant and should not be underestimated for these pa-
tients [18]. As data is limited, in order to evaluate the true
long-term effect on IVF patients’ mental state, we need to
allow time for further data to accumulate in order to extract
safe conclusions and not extrapolations. Meanwhile, this issue
remains open and in progress adding another level of com-
plexity to designing optimal ART practice during COVID-19.

Implications of exercising the right
to reproduction employing ART
during the pandemic

The impact of COVID-19 on embryos and the potential under-
lying mechanisms affecting progress of pregnancies remain to be
further investigated Hitherto, research concerning the impact of
COVID-19 on pregnancy and embryos is still fluid, despite the
influx of new data emerging. On COVID-19 and pregnancy, the
Centers for Disease Control and Prevention (CDC) has not hith-
erto reported any issues regarding the first and second trimesters;
nonetheless, conclusive data still eludes us [19]. Some evidence
suggests that COVID-19 may present notable perils for pregnant
women [20, 21]; thus IVF specialists should be extremely cau-
tious during the decision-making process. Further to that, the
prospect of medication in case of an infection during the first
and second trimesters of gestation involving certain drugs and
protocols is certainly contraindicated [7]. Apart from the lack of
robust foolproof data on the risks entailed in IVF treatment, the
fact that COVID-19’s impact during pregnancy and infancy still
eludes us to a large extent raises valid bioethical concerns with
regard to the fact that IVF treatment promotes pregnancy at an
uncertain time.Albeit a bold statement, thismay be a harsh reality
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so the cliché of further studies being required to delineate the
identity of this pandemic is inevitable and essential. Where does
the ART field stand in the midst of all of that is? And how could
that affect infertile patients towards exercising their right to pro-
create, especially when natural conception is certainly not subject
to any medical recommendation with regards to being avoided?
Should ART indications change during a pandemic especially as
there is no concomitant recommendation for women to avoid
pregnancy through sexual intercourse? Should pregnancy be pro-
moted for the reproductively challenged couples and if not why is
it that no Scientific society has issued a respective concern for
pregnancies ensued via natural conception? Following in that
mindset, why should IVF patients be prevented from pursuing
a pregnancy? From an ethical point of view, it has already been
voiced that declining the infertile patients’ right to have access to
IVF treatment in order to pursue a pregnancy—even at the time
of a pandemic—would be an act of discrimination against fertile
couples where natural conception is a matter of decision [7].
COVID-19’s impact on opting for and receiving IVF treatment
showcases that this lockdown can be symbolically paralleled to a
lockdown of options. Nonetheless, it remains to be seen whether,
and to what extent, the pandemic affected the decision of couples
to conceive naturally or via IVF treatment. Along these lines, in
order to draw valid conclusions during this major global event,
guidance in collecting data properly is required [4].

This right to reproduction has been discussed thoroughly in
the last few years [22]. A right is something to which one is
entitled unless trumped by a stronger opposing claim of right.
A legal right is arbitrary but enforceable. A moral or ethical
right is established by force of argument but is not enforceable
unless enacted into law. The debate about why reproductive
autonomy is important enough to prioritize along with other
morbidities during COVID-19 may be up for discussion.
Reproductive autonomy right was and will be a conundrum
to all parties involved long before the onset of this pandemic.
Nonetheless, it should be noted that autonomy is not
privileged in pandemic ethics, while justice is. Once more, it
appears that conflict resolution between non-maleficence and
respect for autonomy is far more complex and multifaceted.

Bioethical dilemmas practitioners face
and attitudes to adopt

What is certain is that opting to enable pursuing pregnancy
requiring assisted reproduction treatment during the pandemic
raises valid ethical concerns, which should be navigated
employing the five bioethical principles of beneficence, non-
maleficence, veracity, distributive justice, and autonomy [23].
We may be faced with a bioethical dilemma here and be re-
quired to achieve a fine balance. On one hand, we should
certainly not be discriminating against infertile patients and
their need for IVF treatment, while on the other hand, we are

called to rise to the highly responsible position of providing
services in a safe and effective fashion. From worrying on
PPE shortages and staff well-being [24] to the clinician’s ob-
ligation to the intended parents and children, stress can add up.
It is certain that future research will highlight the detrimental
effect on the IVF practitioners’ well-being—from a psycho-
logical perspective—when being called to provide healthcare
services during the pandemic [25].When the common denom-
inator is that pregnancy during the pandemic may be a risk—
with so much still in a grey zone—finding the balance is
challenging as there may not be a right or wrong answer, a
fact that surely fuels debate. From the perspective of the ART
field practitioners, it is of paramount importance to abide by
the principle of non-maleficence as raised by Hippocrates—
the father of medicine—presenting the earliest expression of
medical ethics. It appears that even a few months in the pan-
demic both the practitioners and the patients are still facing a
conundrum and in the words of Duzinsky and colleagues, “we
may find ourselves exhausted from running a sprint that is in
fact turning into a marathon as we speak.” In reality, the prac-
tice may have to be subject to various ethical standards—at
the same time. We may be called to shift priorities from re-
specting patient autonomy by working towards an individual
patient’s advantage, to being more concerned for the greater
good. It becomes evident that at times as such the concept of
patient’s autonomy may be jeopardized [24].

Confronting this pandemic, world leaders have introduced
the “invisible”war rhetoric to communicate the severity of the
COVID-19 public health crisis. Is this a play of war we have
been experiencing? Undoubtedly, a pandemic could never be
compared to war as ethicists have stated; however, both con-
vey many parallel indirect effects. Profound changes should
be expected when great crises arise. In the era of readily avail-
able information, patients are enabled to informed decisions
and that certainly extends to matters pertaining to pursuing a
pregnancy in the time of COVID-19 while its exact impact on
pregnancy is still not clearly defined. Fertility treatment pa-
tients’ attitudes have not yet been reported. Faced with this
new fertility treatment reality [3], patients are presented with
options. They could proceed taking special precautions during
treatment abiding by modified protocols, they could proceed
to embryo transfer or cryopreservation of the generated em-
bryos, or they could not pursue treatment altogether until the
pandemic situation is resolved. At a time as such, our respon-
sibility principally lies to ensuring an appropriate informed
consent to treatment is in place, and this entails the basic
principles of informed consent are abided by and medical
ethics are taken into consideration. Medical ethics refers to
the philosophical approach, aiming to consider issues of sen-
sitive nature pertaining to the essence of a medical action and
exerts an inevitable and significant impact on treatment [26].
The value of informed consent for IVF treatment to pursue
pregnancy during the pandemic should be underlined and
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appropriate weight should be conveyed. It is the appropriate
informed consent that ascertains that both autonomy and in-
tegrity are protected while patients are subjected to any med-
ical intervention. Further to that, the informed consent ensures
the alliance between patient and practitioner with the IVF
professional acting in the patients’ best interest medically
while respecting their fundamental human rights [27–31]. It
is our responsibility—which should be reflected in the in-
formed consent—that albeit patients lack the scientific knowl-
edge, they fully comprehend the disclosed information.
Answering a simple question, ticking “yes” or “no,” does
not make for suitable informed consent material, even though
once that may have been the case [30]. It is the shared
decision-making process that facilitates disclosure adequacy
and guarantees evidence-based, informed, and consistent
medical decisions [32]. Nonetheless, ambiguity regarding le-
gal, moral, and clinical perspectives characterizes practical
matters pertaining to the concept of risk disclosure [33].
While providing IVF services during a pandemic, we must
safeguard a patient-centered approach and convey thorough
information in a comprehensive fashion prior to obtaining a
signed informed consent. This shall ascertain that we are ful-
filling our moral duty to these patients [33].

Conclusion

While still in the pandemic—although the infection curve ap-
pears to have peaked and plateaued in some countries [34]—
two phases have been identified regarding ART services. The
first one dictated cessation of treatment courses during this era
of pandemic crisis strengthening the principle of social justice,
prioritizing societal needs over individual or organizational
desires [3]. Phase one is now followed by the so-called restart
phase and IVF treatment proceeds as normal albeit with the
respective required modifications to ensure optimal practice.
For now, the consensus appears to be “proceed with caution”
as fertility treatment is restarted. Studies show that fully mod-
ified protocols and codes of conduct are developed to provide
a safe practice [3, 5, 35] abided by both practitioners and
patients. Recommendations and guidelines from highly
esteemed reproductive societies are in place, and so it appears
that we are well prepared and may be in the clear—albeit all
recommendations may be subject to future reconsiderations
and modifications [36]. Nonetheless, we cannot help but pon-
der whether perhaps restarting while still in the pandemic may
have been premature. On the other hand, similarly to restarting
all other socioeconomical aspects of life, perhaps resuming a
new kind of normal was anticipated to extend to ART practice
equally. The final decision on the appropriateness of the
timing between the two phases shall be provided by future
data. In the meantime, the requirement for a universal protocol
in managing this COVID-19 era in ART may soon become a

prerequisite. It is this approach that will enable—for in-
stance—cross border reproductive care to resume in the future
towards continuing to serve the influx of patients that for
various reasons opt for it. The requirement for certification
and quality assurance of services is more demanding than
ever. Following recommendations, standards shall follow on
appropriate “COVID-19-fit” infrastructures along with a thor-
ough and reliable methodology for patient management.
Aside from transparency in ART services provided during
the pandemic and the modified protocols recruited to serve
the purpose of safe treatment, perhaps ART centers should
be audited, approved, and certified to ensure safe practice
during this time. The identity of this “authority body” may
vary from country to country, as it may be the public or private
health sector that may undertake this task.

To conclude, the pandemic has forced us to create a new
reality in ART, one where distancing and caution are the pro-
tagonists, yet we may fail to define its magnitude and predict
its duration, subsequently jeopardizing our ability to deter-
mine our future and plan accordingly. We are faced with a
new challenge to balance between responding to the commit-
ted eagerness of infertile couples to achieve a pregnancy and
safeguarding the health of the intended parents and children
during the time of this pandemic. The value of an all-inclusive
informed consent that would ascertain protecting and promot-
ing the patients’ autonomy is highlighted here, along with our
ethical, moral, and legal duty towards our patients regarding
shared decision-making. The sense of responsibility is more
heightened than ever dictating that the path forward should be
lit strictly by evidence-based medicine and robust data shap-
ing safe and effective practice.
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