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Highlights:
- A 43-country survey reports an average of 60 days delay (range 0-228) for IVF during the
COVID-19 pandemic
- Clinics were more likely to follow restrictions rather than advice
- We found a lack of guidelines for prioritising fertility patients needing care more urgently
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ABSTRACT

RESEARCH QUESTION: What is the impact of the response to COVID-19 on the management
of fertility treatments and clinical practice around the world.
DESIGN: We approached fertility clinic associates around the world. They completed an online
survey containing 33 questions focused on the country’s response to the COVID-19 pandemic.
Known fertility clinic associates were contacted comprising scientific directors, medical directors,
and lab managers.
RESULTS: We obtained 43 individual country responses from Asia (13), Africa (3), Europe (17),
North America (3), Oceania (2) and South America (5). In 9 countries, clinics followed their
government body recommendations, in 22 countries there was a combination of
recommendations, in 3 countries changes were made by clinic initiative and 9 countries did not
specify. In 34 countries IVF/ICSI and FET treatments had an average delay of 59 days (IVF/ICSI)
and 60 days (FET) (minimum 0, maximum 228 days). During the shutdown, the number of
freeze-all cycles increased in 22 countries. Only 23 countries reported patients having to
undergo a SARS-CoV-2 test, 20 countries did not report any COVID-19 testing in their clinic.
Additional support counselling was offered in 28 countries, partner restrictions to clinics were
reported in 41 countries and time between patients’ appointments was increased in 39 countries.
CONCLUSION: The implications of COVID-19 mitigation measures proved the need for
government societies to introduce a set protocol that includes requirements such as increased
patient counselling and additional guidelines for prioritizing couples who need care most
urgently.
Key words; Patient care, global, COVID-19, infertility services, ART
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INTRODUCTION
The initial months of 2020 experienced a rapid spread of a new coronavirus named severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2), which causes Coronavirus disease 2019
(COVID-19). On the 11th of March 2020, the World Health Organization declared a global
pandemic (WHO, 2020). As of 17th September 2021, there has been 226,844,344 confirmed
cases recorded of SARS-CoV-2, of which 4,666,334 people have died (WHO, 2021).
As the strain of the virus was new, limited information was available for its effects on pregnancy
and fertility (Ory et al., 2020, Anifandis et al., 2020). The knowledge available regarding the
effect the virus may have on fertility or pregnancy, was based on very limited data (Madjunkov et
al., 2020, Requena et al., 2020). A meta-analysis performed by Allotey et al in August 2020
found 10% of women attending or admitted to hospital for any reason were diagnosed with
COVID-19 or suspected of COVID-19 (SCOVID) (Allotey et al., 2020). The high incidence could
be however due to the increased screening in pregnant and newly pregnant women (Madjunkov
et al., 2020).
With the limited knowledge known regarding COVID-19 and its effects on fertility and pregnancy,
a cautionary approach was advised to fertility clinics. Living with the uncertainty of the virus, most
countries cancelled or delayed assisted reproductive technology (ART) treatment in the initial
months of the pandemic (Blumenfeld, 2020). Most clinics opted for telehealth consultations for
the purpose of continuing communication with fertility patients (Karavani et al., 2021). The advice
given to fertility clinics from professional societies, was to stop or delay treatment (Boivin et al.,
2020). The cessation of treatment was guided not only due to the uncertainty of the new strain,
but also due to the need to reduce the burden of non-essential medical treatments in hospitals
and to allow as many clinical staff and resources available, to help with the COVID-19 related
health pandemic (Bhattacharya et al., 2021). The delay in treatment also gave embryology
laboratories the time to set up policies to adjust to the transmission of the virus (Maggiulli et al.,
2020). It was suggested that clinics go through three phases; “shutdown preparation,
maintenance during shutdown and restart” (Hickman et al., 2020).
On March 17, 2020, the American Society for Reproductive Medicine (ASRM) announced the
need to “delay any but the most important reproductive care cases” (ASRM, 17 March 2020). On
the 19th of March, the European Society of Human Reproduction and Embryology (ESHRE)
advocated “a cautionary approach and recommended all infertility patients considering or
planning treatment to avoid becoming pregnant at this time due to the restricted information
known about COVID-19 and its effects on pregnancy” (ESHRE, 19 March 2020). On March 19,
2020, The Fertility Society Australia (FSA) also suggested patients should discuss with their
specialist the appropriateness of postponing treatment (FSA, 2020).
In Australia, fertility clinics around the country were advised to stop IVF (in vitro fertilisation) and
other treatments from the 1st of April until the 27th of April 2020. The adjustment was guided by
recommendations from the Fertility Society of Australia (FSA) and the Australian Government.
The question stands as to how other countries responded to the initial shutdown and how the
shutdown period affected the function of their fertility clinics.
Thus, the aims of this study were to examine the effects that the initial COVID-19 mitigation
measures on the management of fertility patients and the variation of clinical practice in different
countries around the world.
METHODS
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We performed a prospective observational cohort study using a questionnaire approved by
Monash Health Human Research Ethics Committee (Reference: 65223). We surveyed fertility
clinics with an online questionnaire developed through the platform RedCap (HELIX) (Paul A.
Harris, April 2009). All study data was collected and managed using REDCap electronic data
capture tools hosted and managed by HELIX (Monash University). REDCap (Research
Electronic Data Capture) is a secure, web-based application designed to support data capture for
research studies, providing; an intuitive interface for validated data entry, audit trails for tracking
data manipulation and export procedures, automated export procedures for seamless data
downloads to common statistical packages and procedures for importing data from external
sources (Paul A. Harris, April 2009).
The questionnaire contained a total of 33 questions (Supplementary Figure 1) in relation to the
country’s first response to COVID-19 and focused on the differences of country responses to
different body guidelines. We contacted fertility clinic associates around the world using a known
contact list comprising scientific directors, medical directors and lab managers. Emails were sent
to contacts in rounds, if no response, a new contact was used for that country. Each survey was
only identified by country name, allowing participant and clinics to remain anonymous. The
survey consisted of questions relating to patient load pre/post lockdown regarding insemination
in vitro (IVF), intra-cytoplasmic sperm injection (ICSI), frozen embryo transfer (FET), inter uterine
insemination (IUI), oocyte freezing and ovulation induction (OI). The survey also contained a
separate section that included questions in relation to laboratory procedure responses and
fertility clinic functioning responses. As the implications of the virus affected different parts of the
world at different times, the questionnaire was sent to contacts from 13th October 2020 until 15th
September 2021. To reduce recall bias, the survey was answered in one session and the survey
questions were of a factual nature.
Analysis
Descriptive statistics were used to describe quantitative data including mean, median, standard
deviation, standard error of mean and minimums and maximums. Spearman’s correlation test
was conducted to explore the relationship between different outcomes, such as FET delay and
IVF/ICSI delay. Pearson’s t-test was also used to compare the relationship between IVF/ICSI
and FET loads. Crosstabulation tests were used to compare the relationships between the
IVF/ICSI and FET loads with delays and policies. A significance level of 0.05 was considered
significant. The results of the survey were analysed through the program SPSS (statistical
package for the social sciences) (IBM Corp. Released 2020. IBM SPSS Statistics for Windows,
Version 27.0. Armonk, NY: IBM Corp).

RESULTS
We contacted 125 participants from 75 different countries (Figure 1). After two email reminders
were sent, there were 43 individual country responses [(Asia (13), Africa (3), Europe (17), North
America (3), Oceania (2) and South America (5)] (Table 1).
Professional bodies
Of the 43 countries, 9 countries followed their government body recommendations, 22 countries
followed a combination of recommendations, 3 countries made changes by clinic initiative and 9
countries did not specify. ASRM (6) and ESHRE (12) were the two most common guidelines
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followed. Additional professional body groups also followed included; Argentine Society for
Reproductive Medicine (SAMER), Brazilian Society of Assisted Reproduction (SBRA), Finnish
Fertility Society, Greek National Authority of Assisted Reproduction, Indian Society for Assisted
Reproduction (ISAR), Indonesian In Vitro Fertilisation (PERFITRI), Israel Fertility Society, British
Fertility Society (BFS), Spanish Fertility Society, Dutch Society of Obstetrics and Gynaecology
(NVOG) and Fertility Society Australia and New Zealand (FSANZ).
Delay in ART treatments
IVF/ICSI treatment had a mean delay of 59 days (standard deviation; SD: 52.58). The median
delay was 50 days, with a minimum of 0 days and a maximum of 228 days. For FET treatment a
mean delay of 60 days (SD; 53.6) was reported. The median delay was 54 days for FET, with a
minimum of 0 days and a maximum of 228 days.
In terms of type of treatments, couples undergoing timed intercourse experienced the least delay
in treatment (19 countries, mean delay of 34 days, SD: 55.35). IUI/OI patients had delayed
treatment in 32 out of 43 countries (mean delay of 55 days, SD: 56.19) with fertility consultations
being delayed in 26 out of 43 countries (mean delay of 42 days, SD: 54.53).
In terms of specific countries, Scotland showed the largest delay in treatment with a delay of 228
days for both IVF/ICSI and FET treatments (Figure 2A-B). Six countries (Austria, China,
Germany, Hong Kong, Norway, and Portugal) did not experience delays in either IVF/ICSI or
FET treatments (Figure 2A/B). There was a positive correlation (0.725 – Spearman’s; p< 0.001)
between days delayed in IVF/ICSI and days delayed in FET treatment (Figure 3).

Patient load changes
During the quarantine period, the number of freeze-all cycles increased in half of the countries
(22 out of 43) (Table 2). The ratio of IVF to ICSI remained mostly constant pre and post
lockdown (41 countries selected “stayed the same”) with exception to an increase of ICSI in Peru
and a decrease of ICSI in Iran (Table 2). Regarding patient load post lockdowns for IVF/ICSI,
44% of participants reported a decrease in patient load for IVF/ICSI and 44% of participants
reported an increase in patient load (12% no change) (Table 2/Figure 4A). For FET treatment,
37% of participants reported a decrease, 49% reported an increase and 14% reported no change
(Table 2/Figure 4B).
Clinic policy changes
For clinic policies, COVID-19 testing was present in 23 (53%) of respondent’s clinics (Figure 5).
Furthermore, 21 (49%) COVID-19 testing clinics reported waiting for a negative result prior to
starting treatment, 41 (95%) responses reported postponing treatment for patients who tested
positive, and a procedure was in place for staff who tested positive in all 23 clinics where COVID19 testing was implemented (Figure 5). Moreover, patients completed a “prior to treatment
exposure questionnaire” in 34 (79%) respondent’s clinics. However, only 16 (70%) of COVID-19
testing clinics reported a procedure in place for patients who test positive prior to collection or
post transfer.
There was no correlation found between clinic policies and changes in patient loads (0.029
Spearman’s, p= 0.856), nor between additional counselling and patient loads (0.052 Spearman’s,
p= 0.741). Additionally, patients were not deterred from treatment due to additional policies or
screening procedures. However, it was found that clinics were more likely to have a procedure in
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place for timetabling of appointments (90%) and partner policies (95%) rather than increased
counselling (65%).
For clinic and laboratory changes, 33 (77%) participants reported the implementation of masks or
face shields to be worn constantly when having contact with patients. Furthermore, 15 (35%)
clinics reported having reduced number of embryologists in laboratories. 30 (70%) clinics
reported an increase of time between patients for oocyte collection and transfers. Finally, only 5
(12%) of clinics reported no changes to laboratory procedures.
DISCUSSION
The results of this survey allow reflection on which guidelines were implemented worldwide and
where improvements may be warranted. This survey showed that clinics were more likely to
follow guidelines such as partner restrictions, than recommendations like additional counselling.
Most countries experienced delays in most treatment categories. The differences between
delays, such as, timed intercourse, IVF/ICSI treatments and FET cycles may be due to the
reduced patient visitation to the clinic. Furthermore, an increase of freeze all cycles was seen in
clinics world-wide which may be due to the uncertainty of the virus with pregnancy and the
advice of societies to delay pregnancies where possible. Additionally, clinics also showed an
increased proportion of FET treatments compared to IVF/ICSI cycles, which could be due to
reducing the clinic traffic.
Importantly, the results of this survey show that most clinics were following professional society
guidelines, which left the treatment of patients in the care of professional societies. Societies
advised fertility clinics to take a cautionary approach, however only guidelines such as partner
restrictions to the clinic, or recommendations such as counselling were suggested (ESHRE, 19
March 2020). Although the societies did give recommendations and enforce restrictions to help
reduce virus exposure and transmission, there was a lack of advice for clinics in two main areas
– increasing psychological support and how to prioritise patients (ESHRE, 19 March 2020, FSA,
19 March 2020, ASRM, 17 March 2020).
Furthermore, the results of this survey showed that clinics were more likely to follow guidelines
rather than recommendations. This was evident by clinics implementing restrictions such as
partners coming to appointments (95% clinics), more readily than the recommendation of offering
additional counselling (65% clinics). Importantly, our study found increased counselling was only
offered in 65% of clinics. Surveys performed throughout the pandemic such as Boivin 2020 and
Haham 2021, reported patients’ response to clinic changes and lockdowns as a threat to future
parenthood (Boivin et al., 2020, Vaughan et al., 2020, Marom Haham et al., 2021). Boivin 2020
reported that 11.9% of respondents were not able to cope and reported intense feelings of
hopelessness and deteriorating wellbeing and mental health (Boivin et al., 2020). Additionally,
Haham et al. reported patient feelings of sadness (66%), anxiety (60%) and helplessness (60%)
in response to the Canadian Fertility and Andrology Society guidelines (Marom Haham et al.,
2021). Similarly, Samani et al, used a questionnaire to explore the psychological impact of
COVID-19 restrictions on fertility patients suggesting that an ‘effective strategy is needed to
provide psychosocial support’ to infertility patients during a crisis (Samani and Nemati, 2020).
Considering 65% of clinics surveyed reported increased counselling due to advice given, but
95% of clinics followed restrictions of partners accompanying patient to appointments, it is
important that a protocol includes increased counselling as a requirement.
In terms of fertility treatment, a mean delay of 59-60 days was seen for IVF/ICSI treatments and
FET cycles. ART patients usually undergo one cycle of treatment in approximately three-weeks
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(21 days). With the delays shown, on average, patients missed at least two cycles of treatment.
For instance, patients needing fertility preservation prior to chemotherapy, missing two cycles
may be vital to their chances of parenthood. Romanski et al found that patients with a diminished
ovarian reserve who were delayed by 180 days did not have a lesser chance of live birth
compared with women who started within 90 days (Romanski et al., 2020). Furthermore,
Romanski et al also stated that this trend remained true for patients who were in a high-risk for
poor response to ovarian stimulation (AMH <0.5 ng/ml or being above 40 years old with AMH
<1.1 ng/ml). Intriguingly, a study led by Zhou 2021, found women aged 35-37 were returning to
treatment more frequently than women over 40 years since the reopening of fertility treatment in
America (Zhou et al., 2021). The cohort study by Romanski allows relief for patients over 40
years that a short delay of treatment, although emotionally and psychologically impacting, does
not affect the clinical outcome for the patient. In the early stages of the pandemic there appeared
to be a lack of guidelines on how to prioritise patients. However, a proposal for individualised
treatment based on patient prognosis has been suggested by Alviggi et al in response to the
pandemic (Alviggi et al., 2020). Alviggi 2020 proposes an ordering system, similarly to Eijkemans
et al (2008), that prioritises patients with a poorer prognosis over patients who can withstand the
delay of starting treatment, thus treating those patients with the most urgent need (Eijkemans et
al., 2008).
Additionally, a study by Bhattacharya et al (2021) found there was a backlog of patients waiting
to be treated as quickly as possible (Bhattacharya et al., 2021). It was suggested that the
backlog may be due to the increased social distancing and the changes that fertility clinics had to
make to be able to cope with staff illness (Bhattacharya et al., 2021). The addition of telehealth in
a protocol, has been suggested to help patients by reducing the emotional stress of delays while
also maintaining fertility care (Karavani et al., 2021, Alexander et al., 2021, Dilday et al., 2021,
Berg et al., 2020, Gemmell et al., 2020). Additionally, by using a telehealth service prior to in
clinic appointments doctors would have a better understanding of patient prognosis and give
them the ability to order patients by priority (Hernández et al., 2020).
Although our study did show a broad observation of the regulations followed world-wide, it also
includes limitations. For instance, only one clinic per country was surveyed, therefore the results
for that country were based solely on one clinics approach to the pandemic. This limitation was
addressed by the inclusion of a question within the survey, identifying whether the clinic was
following their country’s regulations or deviating from their country’s stance. However, most
clinics were following their country’s guidelines or those of the larger societies ESHRE and
ASRM. It is also important to highlight that as one clinic per country was used, larger countries
such as the United States may have varied between states. However, these countries did state
they followed of national guidelines such as ASRM.
In conclusion, during the COVID-19 pandemic most fertility services were suspended, leading to
significant delays of IVF/ICSI and FET cycles world-wide. For future events of this nature, a
standardised protocol may benefit outcomes for fertility patients and clinics. Professional
societies such as ASRM and ESHRE advised clinics to offer additional counselling to patients,
however, our results did not support this advice. Thus, the implications of COVID-19 mitigation
measures proved the need for government societies to introduce a set protocol that includes
requirements such as increased patient counselling and additional guidelines for prioritizing
couples who need care most urgently.
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Addendum
Table 1: List of countries with participant responses.
Asia

Africa

Europe

North America

Oceania

South America

Bangladesh

Egypt

Austria

Barbados

Australia

Argentina

China

South Africa

Belgium

Canada

New Zealand

Bolivia

Hong Kong

Uganda

Czech Republic

United States

Brazil

India

Denmark

Chile

Indonesia

Finland

Peru

Iran

France

Israel

Germany

Malaysia

Greece

Nepal

Iceland

Pakistan

Italy

Saudi Arabia

Netherlands

Thailand

Norway

Vietnam

Portugal
Scotland
Spain
Sweden
United Kingdom
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Table 2: Participant Responses to patient load changes
Did the amount of
Did your patient load for
How much did your patient
freeze-all cycles
IVF/ICSI treatment
load for FET treatment
Country
increased in your
increase/decrease after the
increase/decrease after the
clinic during the
lockdown period and by
lockdown period?
quarantine period?
how much?
Argentina
Yes
decrease by 50-75%
no change

Has the ratio of ICSI to
IVF cycles;
Stayed the same

Australia

Yes

increase by 25-50%

increase by 25-50%

Stayed the same

Austria

Yes

increase by < 25%

no change

Stayed the same

Bangladesh

Yes

decrease by 25-50%

decrease by 50-75%

Stayed the same

Barbados

No

decrease by 25-50%

decrease by 25-50%

Stayed the same

Belgium

Yes

increase by 25-50%

increase by <25%

Stayed the same

Bolivia

No

decrease by 50-75%

increase by <25%

Stayed the same

Brazil

No

no change

no change

Stayed the same

Canada

No

increase by < 25%

increase by 25-50%

Stayed the same

Chile

No

increase by < 25%

no change

Stayed the same

China
Czech
Republic
Denmark

No

no change

increase by <25%

Stayed the same

Yes

no change

no change

Stayed the same

Yes

increase by < 25%

increase by <25%

Stayed the same

Egypt

No

decrease by 50-75%

decrease by 50-75%

Stayed the same

Finland

Yes

increase by < 25%

increase by 25-50%

Stayed the same

France

No

decrease by 50-75%

decrease by 50-75%

Stayed the same

Germany

Yes

increase by < 25%

increase by <25%

Stayed the same

Greece

Yes

decrease by 25-50%

decrease by 25-50%

Stayed the same

Hong Kong

No

no change

no change

Stayed the same

Iceland

Yes

increase by < 25%

no change

Stayed the same

India

No

decrease by 50-75%

decrease by 25-50%

Stayed the same

Indonesia

Yes

increase by 25-50%

increase by 50-75%

Stayed the same

Iran

Yes

decrease by 25-50%

decrease by 25-50%

Decreased

Israel

No

increase by 25-50%

increase by 25-50%

Stayed the same

Italy

Yes

increase by < 25%

increase by <25%

Stayed the same

Malaysia

Yes

decrease by 25-50%

decrease by 25-50%

Stayed the same

Nepal

No

increase by < 25%

increase by <25%

Stayed the same

New Zealand

Yes

increase by < 25%

increase by <25%

Stayed the same

Norway

Yes

increase by 25-50%

increase by <25%

Stayed the same

Pakistan

Yes

increase by < 25%

increase by <25%

Stayed the same

Peru

No

decrease by 25-50%

decrease by 25-50%

Increased

Portugal

Yes

decrease by < 25%

increase by 25-50%

Stayed the same

Saudi Arabia

No

no change

increase by <25%

Stayed the same

Scotland

Yes

increase by < 25%

increase by <25%

Stayed the same

South Africa

No

decrease by 50-75%

decrease by <25%

Stayed the same

Spain

No

increase by 25-50%

increase by 25-50%

Stayed the same

Sweden

Yes

no change

increase by 25-50%

Stayed the same
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Thailand
the
Netherlands
Uganda
United
Kingdom
USA
Vietnam

No

decrease by 75-100%

decrease by 75-100%

Stayed the same

No

decrease by 25-50%

decrease by 25-50%

Stayed the same

No

decrease by 25-50%

decrease by <25%

Stayed the same

Yes

decrease by 25-50%

decrease by 25-50%

Stayed the same

No

increase by < 25%

increase by <25%

Stayed the same

No

decrease by < 25%

decrease by <25%

Stayed the same

FIGURES:

Figure 1: A total 125 participants were contacted from 75 different countries. The above map
shows the spread of countries contacted with the difference of respondents to no-response.

11

Figure 2A: Number of days that in vitro fertilisation/intracytoplasmic sperm injection (IVF/ICSI) (inc.
oocyte freeze) was delayed as a result of the initial COVID-19 lockdown. Black asterix symbolising
countries who made changes to clinic functioning based on clinic initiative. Clinic initiative being noted
as clinics that stated they did not follow any professional body guidelines but made changes based on
their own initiative.

Figure 2B: Number of days that frozen embryo transfers (FETs) were delayed as a result of the initial
COVID-19 lockdown. Black asterix symbolising countries who made changes to clinic functioning
based on clinic initiative and two red asterix for countries who had a difference between IVF/ICSI, and
FET days delayed.
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IVF/ICSI (inc. oocyte freeze) days delayed vs FET days
delayed in initial COVID-19 lockdown
FET days delayed

250
y = -0.1289x + 68.291
R² = 0.016'
Spearnan's correlation = 0.725

200
150
100
50
0
0

50

100

150

200

250

IVF/ICSI (inc. oocyte freeze) Days Delayed

Figure 3: IVF/ICSI (inc. oocyte freeze) days delayed versus FET days delayed in initial COVID-19
lockdown. This plot indicates the relationship between days delayed for IVF/ICSI treatment versus
FET treatment.
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Figure 4. IVF/ICSI and FET patient loads post lockdown. The two pie charts reflect the participants
answers of how the patient load changed as a result of county lockdowns. A) Did your patient load for
ICSI/IVF treatment increase/decrease/no change after the lockdown period? B) Did your patient load
for FET treatment increase/decrease/no change after the lockdown period?
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Implemented Policies
95%

95%
90%

65%
53%

COVID-19 TestingPPE Worn by staff
Partner
for patients
Restrictions to
appointments

Timetabling to
reduce clinic trafic

Additional
Counselling

Figure 5: Implemented clinical policies as recommended by professional bodies such as ESHRE,
ASRM and FSA.

15

REFERENCES
ALEXANDER, V. M., SCHELBLE, A. P. & OMURTAG, K. R. 2021. Traits of patients seen via
telemedicine versus in person for new-patient visits in a fertility practice. F&S Reports, 2, 224229.
ALLOTEY, J., STALLINGS, E., BONET, M., YAP, M., CHATTERJEE, S., KEW, T., DEBENHAM, L.,
LLAVALL, A. C., DIXIT, A., ZHOU, D., BALAJI, R., LEE, S. I., QIU, X., YUAN, M., COOMAR,
D., SHEIKH, J., LAWSON, H., ANSARI, K., VAN WELY, M., VAN LEEUWEN, E., KOSTOVA,
E., KUNST, H., KHALIL, A., TIBERI, S., BRIZUELA, V., BROUTET, N., KARA, E., KIM, C. R.,
THORSON, A., ESCURIET, R., OLADAPO, O. T., MOFENSON, L., ZAMORA, J. &
THANGARATINAM, S. 2020. Clinical manifestations, risk factors, and maternal and perinatal
outcomes of coronavirus disease 2019 in pregnancy: living systematic review and metaanalysis. BMJ, 370, m3320.
ALVIGGI, C., ESTEVES, S. C., ORVIETO, R., CONFORTI, A., LA MARCA, A., FISCHER, R.,
ANDERSEN, C. Y., BÜHLER, K., SUNKARA, S. K., POLYZOS, N. P., STRINA, I.,
CARBONE, L., BENTO, F. C., GALLIANO, D., YARALI, H., VUONG, L. N., GRYNBERG, M.,
DRAKOPOULOS, P., XAVIER, P., LLACER, J., NEUSPILLER, F., HORTON, M., ROQUE,
M., PAPANIKOLAOU, E., BANKER, M., DAHAN, M. H., FOONG, S., TOURNAYE, H.,
BLOCKEEL, C., VAIARELLI, A., HUMAIDAN, P. & UBALDI, F. M. 2020. COVID-19 and
assisted reproductive technology services: repercussions for patients and proposal for
individualized clinical management. Reprod Biol Endocrinol, 18, 45.
ANIFANDIS, G., MESSINI, C. I., DAPONTE, A. & MESSINIS, I. E. 2020. COVID-19 and fertility: a
virtual reality. Reproductive BioMedicine Online, 41, 157-159.
ASRM. 17 March 2020. Patient Management and Clinical Recommendations During the Coronavirus
(COVID-19) Pandemic [Online]. American Society for Reproductive Medicine. Available:
https://www.asrm.org/globalassets/asrm/asrm-content/news-and-publications/covid19/covidtaskforce.pdf [Accessed].
BERG, W. T., GOLDSTEIN, M., MELNICK, A. P. & ROSENWAKS, Z. 2020. Clinical implications of
telemedicine for providers and patients. Fertility and Sterility, 114, 1129-1134.
BHATTACHARYA, S., MAHESHWARI, A., RATNA, M. B., VAN EEKELEN, R., MOL, B. W. &
MCLERNON, D. J. 2021. Prioritizing IVF treatment in the post-COVID 19 era: a predictive
modelling study based on UK national data. Hum Reprod, 36, 666-675.
BLUMENFELD, Z. 2020. Possible impact of COVID-19 on fertility and assisted reproductive
technologies. Fertility and Sterility, 114, 56-57.
BOIVIN, J., HARRISON, C., MATHUR, R., BURNS, G., PERICLEOUS-SMITH, A. & GAMEIRO, S.
2020. Patient experiences of fertility clinic closure during the COVID-19 pandemic: appraisals,
coping and emotions. Human reproduction (Oxford, England), 35, 2556-2566.
DILDAY, E. A., AL-SAFI, Z. & DOUGLAS, C. R. 2021. TELEHEALTH PROVIDER EXPERIENCE IN
REPRODUCTIVE ENDOCRINOLOGY AND INFERTILITY CLINICS DURING THE COVID-19
PANDEMIC AND BEYOND. Fertility and Sterility, 116, e33.
EIJKEMANS, M. J. C., LINTSEN, A. M. E., HUNAULT, C. C., BOUWMANS, C. A. M., HAKKAART, L.,
BRAAT, D. D. M. & HABBEMA, J. D. F. 2008. Pregnancy chances on an IVF/ICSI waiting list:
a national prospective cohort study. Human Reproduction, 23, 1627-1632.
ESHRE. 19 March 2020. Coronavirus Covid-19: ESHRE statement on pregnancy and conception
[Online]. European Society of Human Reproduction and Embryology: ESHRE. Available:
https://www.eshre.eu/Press-Room/ESHRE-News.aspx [Accessed].
FSA. 19 March 2020. COVID-19 was declared a pandemic on 11 March 2020 by the WHO. [Online].
The Fertility Society of Australia. Available: https://www.fertilitysociety.com.au/wpcontent/uploads/20200324-COVID-19-Statement-FSA-Response-Committee.pdf [Accessed].
FSA. 2020. The Fertility Society of Australia & New Zealand [Online]. Available:
https://www.fertilitysociety.com.au [Accessed].
GEMMELL, L. C., WILLIAMS, Z. & FORMAN, E. J. 2020. Considerations on the restriction of Assisted
Reproductive Technology (ART) due to COVID-19. Seminars in Perinatology, 44, 151288.
HERNÁNDEZ, C., VALDERA, C. J., CORDERO, J., LÓPEZ, E., PLAZA, J. & ALBI, M. 2020. Impact
of telemedicine on assisted reproduction treatment in the public health system. Journal of
Healthcare Quality Research, 35, 27-34.
HICKMAN, C., ROGERS, S., HUANG, G., MACARTHUR, S., MESEGUER, M., NOGUEIRA, D.,
PORTELA, R., RIENZI, L., SHARP, T. & YE, H. 2020. Managing the IVF laboratory during a
pandemic: international perspectives from laboratory managers. Reproductive BioMedicine
Online, 41, 141-150.

16

KARAVANI, G., CHILL, H. H., MEIRMAN, C., DIOR, U. P. & BEN-MEIR, A. 2021. Communication
with fertility patients during the COVID-19 pandemic- let's talk about it. European Journal of
Obstetrics & Gynecology and Reproductive Biology, 260, 154-158.
MADJUNKOV, M., DVIRI, M. & LIBRACH, C. 2020. A comprehensive review of the impact of COVID19 on human reproductive biology, assisted reproduction care and pregnancy: a Canadian
perspective. Journal of Ovarian Research, 13, 140.
MAGGIULLI, R., GIANCANI, A., FABOZZI, G., DOVERE, L., TACCONI, L., AMENDOLA, M. G.,
CIMADOMO, D., UBALDI, F. M. & RIENZI, L. 2020. Assessment and management of the risk
of SARS-CoV-2 infection in an IVF laboratory. Reproductive BioMedicine Online, 41, 385394.
MAROM HAHAM, L., YOUNGSTER, M., KUPERMAN SHANI, A., YEE, S., BEN-KIMHY, R.,
MEDINA-ARTOM, T. R., HOURVITZ, A., KEDEM, A. & LIBRACH, C. 2021. Suspension of
fertility treatment during the COVID-19 pandemic: views, emotional reactions and
psychological distress among women undergoing fertility treatment. Reproductive
biomedicine online, S1472-6483(21)00035-3.
ORY, S. J., MILLER, K. A., HORTON, M. & GIUDICE, L. 2020. The global impact of COVID-19 on
infertility services. Global Reproductive Health, 5, 10.1097/GRH.0000000000000043.
PAUL A. HARRIS, R. T., ROBERT THIELKE, JONATHON PAYNE, NATHANIEL GONZALEZ, JOSE
G. CONDE April 2009. Research electronic data capture (REDCap) - A metadata-driven
methodology and workflow process for providing translational research informatics support. J
Biomed Information, 377-81.
REQUENA, A., CRUZ, M., VERGARA, V., PRADOS, N., GALLIANO, D. & PELLICER, A. 2020. A
picture of the covid-19 impact on IVIRMA fertility treatment clinics in Spain and Italy.
Reproductive BioMedicine Online, 41, 1-5.
ROMANSKI, P. A., BORTOLETTO, P., ROSENWAKS, Z. & SCHATTMAN, G. L. 2020. Delay in IVF
treatment up to 180 days does not affect pregnancy outcomes in women with diminished
ovarian reserve. Human reproduction (Oxford, England), 35, 1630-1636.
SAMANI, E. N. & NEMATI, F. 2020. COVID 19 PANDEMIC: ANXIETY AMONG PATIENTS WITH
INFERTILITY IN IRAN. Fertility and Sterility, 114, e182.
VAUGHAN, D. A., SHAH, J. S., PENZIAS, A. S., DOMAR, A. D. & TOTH, T. L. 2020. Infertility
remains a top stressor despite the COVID-19 pandemic. Reproductive BioMedicine Online,
41, 425-427.
WHO. 2020. WHO Director-General's opening remarks at the media briefing on COVID-19 - 11 March
2020 [Online]. World Health Organization. Available: https://www.who.int/directorgeneral/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-oncovid-19---11-march-2020 [Accessed].
WHO. 2021. WHO Coronavirus (COVID-19) Dashboard [Online]. (World Health Organization).
Available: https://covid19.who.int [Accessed 25/03/2021].
ZHOU, B., JOUDEH, A., DESAI, M. J., KWAN, B., NALAWADE, V., WHITCOMB, B. W. & SU, H. I.
2021. Trends in Infertility Care Among Commercially Insured US Women During the COVID19 Pandemic. JAMA Network Open, 4, e2128520-e2128520.

17

Elizabeth Cutting is a PhD candidate who is passionate about helping infertility patients, specifically
patients with unexplained infertility. Elizabeth believes that fertility is a taboo subject within our
society, which leads to miscommunication. Her research aim is to educate younger generations on
their bodies with the hope of prevention over cure.

KEY MESSAGE:
Implications of the response to COVD-19 caused majority of fertility clinics worldwide to suspend
fertility treatment. With advice to take a cautionary approach by their governmental societies,
clinics implemented new policies such as SARS-CoV-2 testing and partner restrictions to
appointments. A protocol that includes requirements such as increased patient counselling and
additional guidelines for prioritizing couples who need care most urgently.
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