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Abstract
Reproductive medicine has been significantly impacted by the coronavirus (COVID-19) pandemic, and this includes the 
gestational carrier (GC) process. The objectives of this commentary are to evaluate the impact of COVID-19 on the GC 
process, as well to communicate Shady Grove Fertility’s considerations of and response to COVID-19 on the GC process 
to the larger assisted reproductive technology (ART) community. We also gathered conclusions drawn from available data 
on the impact of COVID-19 infection on maternal and neonatal morbidity and mortality as well as on counseling patients 
on vaccination. We compiled proposals to mitigate risk and to maximize safe evaluation and treatment for GCs during the 
ongoing pandemic. Over 2 years after the onset of the pandemic, the multiple resurgences of cases in the USA have neces-
sitated nimble strategies to provide ongoing and safe reproductive care and have posed unique challenges to the GC process. 
With the prospect of the virus continuing to spread globally well into the future, as healthcare professionals of the ART com-
munity, we will need to ensure effective collaboration and communication as we provide care during the ongoing pandemic.
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The impact of the COVID‑19 pandemic 
on gestational carriers

Assisted reproduction utilizing a gestational carrier (GC) 
involves a carefully screened volunteer who is recruited or 
known to the intended parents (IP). The GC will carry a 
pregnancy from an embryo transferred after in vitro ferti-
lization (of an egg that is not her own, with sperm). A GC 
is indicated for patients with a diagnosis of uterine factor 
infertility, in the setting of medical contraindications to 
pregnancy, or by patients unable to carry a pregnancy such 
as males with same sex partners. According to the recent 
data in the USA, approximately 2% of all assisted reproduc-
tive technology (ART) cycles occur with GCs [1]. While 
ART centers vary on the number of GC cycles completed 
annually, most practices participate in treatment cycles that 
require a GC. The coronavirus disease (COVID-19) pan-
demic acutely affected the delivery of care at all ART cent-
ers, especially GC-IP arrangements. Even as 2022 draws 
to a close, COVID-19 remains an ongoing challenge to the 
timely completion of these complex treatment cycles. Our 
paper details the challenges of navigating the pandemic 
while still trying to optimize ART treatment cycles involv-
ing a GC.
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Overview of the immediate impact 
of COVID‑19 on GC cycles in the USA

The COVID-19 pandemic appeared as a rapid threat to 
the entire practice of reproductive medicine and was clas-
sified as a pandemic by the World Health Organization 
on March 11, 2020 [2]. COVID-19 is caused by severe 
acute respiratory syndrome coronavirus-2 (SARS-CoV-2), 
a highly contagious RNA virus that is transmitted via res-
piratory droplets. At the onset of the pandemic, the impact 
of COVID-19 infection on pregnancy was unknown. The 
American Society for Reproductive Medicine (ASRM) 
issued guidance for its members on March 17, 2020. The 
multidisciplinary task force of physicians, embryologists, 
and mental health professionals recommended the imme-
diate suspension of new, non-urgent treatment cycles, the 
cancelation of all pending embryo transfers, the suspen-
sion of all non-urgent diagnostic procedures, and a shift 
to the use of telemedicine [3].

In response to the ASRM guidance, Shady Grove Fertil-
ity (SGF) completed its last ongoing GC transfer cycle on 
March 26, 2020 (cycles in progress before the closure can 
take up to 1 month to complete). On this same day, all repro-
ductive care involving a GC was suspended until further 
notice. Telemedicine consults were immediately available. 
Using state and local guidelines regarding safe reopening, 
we gradually resumed treatment for IPs in need of a GC in 
May 2020. The practice considered it safe to initiate trans-
fer cycles when the GC resided locally. At the time, those 
traveling from states with high infection rates were required 
to quarantine upon arrival, thus delaying care. All in-cycle 
monitoring would be performed at one centralized location. 
All diagnostic testing resumed under safety precautions 
including the use of personal protective equipment, limited 
and spaced appointment times, and social distancing.

It is fair to assume that ASRM viewed the drastic reduc-
tion of all fertility treatments as a temporary measure, with 
the normal delivery of reproductive care resuming in rea-
sonable time. However, more than 2 years after its onset, 
COVID-19 has presented as a series of infectious waves 
as new variants have emerged. The multiple resurgences 
of cases in the USA have necessitated nimble strategies to 
provide ongoing, safe reproductive care. The ART commu-
nity must adapt to provide care with the effects of COVID-
19 extending years in the future. The field must also be 
prepared for future epidemics and pandemics. In this arti-
cle, we share insights from our response to COVID-19 on 
the GC process to the larger reproductive care community. 
We also gathered available data on COVID-19 infection 
and vaccination during pregnancy and suggested proposals 
to mitigate risk and to maximize safe evaluation and treat-
ment for GCs during the ongoing pandemic.

Changes in the GC evaluation process 
in response to COVID‑19

The medical and psychological evaluation process for a GC 
is complex. It often requires several months to complete. 
The GC uterine evaluation remains one of the most impacted 
steps by the pandemic. Previously, a GC would complete 
the mock embryo transfer (MET) and hysterosalpingogram 
(HSG) during one visit. The MET is a practice embryo trans-
fer with an empty catheter and saline, completed prior to 
the actual embryo transfer. It provides information about 
the ease of passing through the endocervical canal and the 
length and shape of the uterine cavity. The HSG is an X-ray 
test to outline the internal shape of the uterine cavity and 
evaluate the patency of the fallopian tubes. Of note, while 
the HSG is considered a standard test by most practition-
ers, practices may utilize other anatomical tests such as a 
sonohysterogram to visualize the uterine cavity. The ability 
of a GC candidate to partially complete laboratory testing 
and/or the uterine evaluation remotely had become common 
prior to the pandemic. Many GCs do not live geographically 
near the fertility center where the IPs have cryopreserved 
embryos for future use. The utilization of remote testing 
is more important than ever in the GC process. The advan-
tages of remote testing are numerous including minimizing 
inconvenience for potential GCs, mitigating travel costs, and 
reducing the travel-related risks of COVID-19 exposure. 
However, the process is dependent on outside ART centers 
being willing to conduct testing on patients who will com-
plete a treatment cycle elsewhere.

The transition to complete remote testing of GCs comes 
with a loss of direct contact. Prior to COVID-19, all GCs 
were required to make at least one in-person visit to the ART 
center. The GC would receive in-person teaching regarding 
the medications necessary for uterine endometrial lining 
preparation for a frozen embryo transfer (FET) cycle. The 
GC would also leave with the ability to complete a mock 
estrogen cycle (MEEP) remotely if required. The MEEP is 
a practice hormonal stimulation of the endometrial lining 
to confirm its optimal development. This coordinated in-
person visit also permitted the efficient scheduling of the 
final psychological evaluation. The GC (and partner if appli-
cable) requires an individual counseling session followed by 
a group meeting that includes the IPs. This coordinated visit 
served as a decisive step to allow patients to meet the clinical 
team, complete testing, and have their questions answered. It 
provided the most efficient way to care for out-of-state and 
international IPs. Prior to the pandemic, after completion 
of this process, the IPs were instructed to proceed with the 
execution of legal contracts. Due to changing federal and 
state travel requirements and quarantines, a coordinated in-
person visit has been difficult to arrange or impractical for 
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international IPs and out-of-state GCs. This resulted in a less 
efficient timeline to complete a match.

The urgency of the pandemic required innovation, and our 
practice has adapted new policies and procedures, including 
for the GC evaluation process. The psychological evalua-
tion is now being completed via telemedicine. If possible, 
a GC can schedule the medical evaluation remotely. The 
pre-COVID-19 GC evaluation was intended to maximize 
the probability that the potential GC would be an appropriate 
candidate, minimize the cost and time requirements for all 
the participants, and reduce the potential for psychological 
harm to the IPs and GC from disappointment over a canceled 
match. Over the coming years, the impact of these changes 
regarding patient satisfaction and outcomes will need to be 
reassessed.

Psychological impact of COVID‑19 on the GC 
process

The psychological impact of the pandemic on the GC pro-
cess remains unstudied. The GC process often results in a 
special lifelong connection between all participants, who 
now need to cope with increased uncertainty regarding 
delays in testing, potential travel restrictions, financial impli-
cations, and the evolution of data on the risks of COVID-19 
in pregnancy.

Psychological outcomes of the GC experience prior to 
the pandemic in the USA have not been rigorously studied, 
although qualitative interviews highlight that GCs consider 
their role meaningful and do not have adverse psychologi-
cal outcomes from their participation in the arrangement. 
A 2018 qualitative study showed that bonding with the IPs 
and creating “fictive kin” ties is often the outcome of the 
intense and intimate process of collaborative pregnancy [4]. 
A cross-sectional study from early 2020 demonstrated that 
many GCs viewed this as a positive experience, involving 
deliberate efforts to establish a trustful GC-IP partnership, 
and having a meaningful impact on other people’s lives. 
Most IPs and GCs maintained ongoing contact after birth 
[5].

Until the pandemic ends, the physical interactions 
between the IPs and GC will be significantly reduced. It 
is now common for a GC previously unknown to the IP to 
have an ongoing pregnancy with no prior in-person meet-
ing. Protocol modifications intended for safety will exacer-
bate stress for participants. SGF has intermittently limited 
those allowed in the transfer room (video is permitted). IPs 
also must manage intermittent restrictions regarding routine 
obstetrical appointments and the potential for hospitals to 
limit the number of support people in the delivery room. The 
reworked protocol of the GC selection process could lead to 

a significant emotional fallout for the IPs and GC, making 
the overall experience far less intimate and rewarding.

ASRM has issued ethics and practice committee guide-
lines for GCs that include recommendations for the psycho-
logical consideration of a GC’s own family [6]. In a study 
investigating the impact of COVID-19 on family life, com-
mon themes reported by parents included concerns about 
the effect of COVID-19 on their children, health concerns 
for others, the stresses of the balancing act of parent life, 
assisting with children’s school work, and working from 
home [7]. The pandemic has placed extra stress on parent-
ing, and psychological consideration of the GC and fam-
ily is pertinent to ensure adequate psychological evaluation 
and preparation. Consideration of COVID-19 induced family 
stressors are likely important to minimize GC withdrawal 
during the prolonged screening process or even after a failed 
treatment cycle. Most IP-GC contracts will include up to 
three transfer cycles to achieve a successful delivery. The 
commitment of a GC to the process might diminish if not 
successful immediately.

Is it safe to get pregnant?

The COVID-19 pandemic is now part of the foreseeable 
future. No major medical organizations are advising patients 
to avoid pregnancy. In the USA, over 90 million cases and 
over 1 million deaths have been reported since 2020. Among 
pregnant patients, there have been over 200,000 cases and 
close to 300 deaths [8].

For logistic and clear chain of custody reasons pre-
COVID-19, all GC transfer cycles at our practice were FETs. 
The IPs would proceed with an IVF cycle and embryo vitrifi-
cation as soon as feasible, in most cases prior to starting the 
recruitment of a GC. Thus, it is possible for IPs who are not 
comfortable with the unknown risks of COVID-19 to delay 
recruiting a GC or scheduling a FET. However, after over 
2 years of the pandemic, waiting for its conclusion seems 
impractical.

Our practice provides counseling to all patients undergo-
ing treatment during the pandemic and requires the com-
pletion of an additional COVID-19 consent. Existing data 
indicates that COVID-19 in pregnancy increases the risk of 
maternal morbidity and mortality [9]. Available data sug-
gests that those pregnant and symptomatic with COVID-19 
are at increased risk of more severe illness compared with 
their non-pregnant counterparts [10, 11]. Additionally, the 
Centers for Disease Control and Prevention (CDC) includes 
pregnant individuals in the “increased risk” category for 
severe COVID-19 illness. Available data shows that preg-
nant women are at increased risk of intensive care unit 
admissions, need for ventilatory support, and death when 
compared with symptomatic non-pregnant women [11, 12].
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Comorbidities can exacerbate the symptoms of COVID-
19 infection. For example, current data suggests that preg-
nant women with COVID-19 who have gestational diabetes 
are at greater risk of severe illness and mortality when com-
pared to pregnant women without such comorbidity [13–16]. 
Additional comorbidities to consider avoiding in GCs are 
obesity and asthma, as they are common in reproductive-
age women and are also established risk factors for poorer 
outcomes of COVID-19 infection [17, 18]. The optimal 
GC candidate is a woman younger than 35 with at least 
one full-term uncomplicated pregnancy, no miscarriages, 
and no comorbidities. Some centers will be more flexible 
in considering candidates when the potential GC is known 
to the IPs. ART providers need to maintain strict selection 
criteria despite the significant decrease in available GCs. 
The priority must be safety for this special group of medical 
volunteers and the resulting pregnancies.

Emerging data has suggested an association between 
symptomatic and asymptomatic COVID-19 infection and 
preeclampsia [10, 19, 20]. Additionally, there have been 
rare reports of severe placentitis in pregnant individuals 
with SARS-CoV-2 [21]. However, these reports have sev-
eral limitations, and more data regarding preeclampsia and 
placentitis in those with SARS-CoV-2 infection are needed 
to guide any potential changes in clinical management.

The incidence of low birth weight and neonatal inten-
sive care unit admissions for neonates among women with 
COVID-19 appears higher than the general population [22], 
and COVID-19 infection has been shown to increase the rate 
of preterm birth [10]. Compared to asymptomatic pregnant 
individuals, severe to critical COVID-19 illness in preg-
nancy has been associated with adverse perinatal outcomes, 
while mild to moderate illness has not been associated with 
adverse perinatal outcomes [23]. A retrospective cohort 
study identified that offspring of mothers infected with SAR-
CoV-2 during pregnancy were significantly more likely to 
have a neurodevelopmental diagnosis (such as motor or 
language developmental delay) in the first 12 months of 
life, particularly those with mothers with a third trimester 
infection, compared with offspring of mothers in the control 
group (who were not infected) [24].

Proposals to maximize the safe evaluation 
and treatment of GCs during the ongoing 
pandemic

Providers should counsel patients regarding precautions that 
reduce the risk of exposure to COVID-19. Beyond encourag-
ing patients to wear a mask in public, practice hand washing 
frequently, implement physical distancing, and utilize out-
door venues [25], paramount strategies include employing 
vaccination and the use of antiviral medications if indicated.

To date, remdesivir is the only drug approved by the 
Food and Drug Administration (FDA) for the treatment of 
COVID-19. Paxlovid (ritonavir-boosted nirmatrelvir), mol-
nupiravir, and some anti-SARS-CoV-2 monoclonal antibod-
ies have received Emergency Use Authorizations (EUA) 
from the FDA for COVID-19 [26]. The FDA EUA states 
that molnupiravir is not recommended for pregnant patients 
as fetal toxicity has been observed in animal studies [27]. 
Of note, Paxlovid is an investigational medicine that can be 
used in mild to moderate COVID-19 patients who are at sub-
stantial risk of progression to severe COVID-19, including 
hospitalization or death. Pregnancy is considered a condition 
that puts individuals at high risk for clinical progression. 
The safety and efficacy of treating pregnant patients with 
Paxlovid has not been established. The concomitant use 
of Paxlovid and certain drugs utilized in obstetric settings 
(such as nifedipine, methylergonovine, fentanyl, midazolam, 
or betamethasone) may result in potentially significant drug 
interactions [28].

Additionally, routine testing of members of the household 
at risk of exposure can be used as a strategy to prevent infec-
tion. The CDC now suggests that fully vaccinated people can 
refrain from routine screening tests [29]. However, testing 
vaccinated individuals might continue to be useful in some 
situations, including in areas where there is wide commu-
nity spread or low vaccination rates or among individuals 
at a higher risk of more severe infection, such as pregnant 
individuals.

Risk mitigation not elimination

Providers need to educate patients with accurate, unbiased, 
and current scientific information regarding risks of COVID-
19 while pregnant, although this knowledge continues to 
evolve. The threshold for safety for a GC needs to be even 
higher than that of patients accepting the potential risks of 
their own.

The ART center in charge of the embryo transfer needs to 
establish a consistent SARS-CoV-2 testing strategy for GC 
cycles. The first consideration will be when to conduct viral 
testing. It is reasonable to recommend testing for all GCs 
prior to the start of medication and 1–3 days prior to the 
intended transfer. If a GC develops symptoms of COVID-
19 after the start of a cycle or has a known positive expo-
sure, testing should be completed as soon as possible within 
guidelines. A FET cycle can be canceled up to the day of 
the intended transfer if the lab is notified not to proceed 
with thawing the embryo. It will be particularly important 
to make sure that the GC will have access to timely, accurate 
testing.

The second consideration will be the type of viral test 
to utilize. This requires a nimble strategy that takes into 
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consideration the turnaround time for results, local avail-
ability and access to a testing laboratory, the sensitivity and 
specificity of the test, and the prevalence of COVID-19 in 
the community. The two primary types of tests available 
for diagnosis are nucleic acid amplification tests (NAATs, 
the reverse transcription-polymerase chain reaction or PCR) 
that detect viral nucleic acid genes, and immunoassays that 
detect specific viral antigens [30]. Antigen tests remain the 
most practical and rapid method to test the general public 
with the understanding that its sensitivity is less than the 
PCR test. Unfortunately, antigen tests are more likely to miss 
the asymptomatic GC or one with a low viral load. The anti-
gen test is very specific; a positive result is highly accurate. 
We recommend utilizing PCR testing primarily and antigen 
testing if necessary.

If a GC becomes symptomatic prior to the embryo trans-
fer, the most prudent approach is to cancel the cycle even 
if viral tests are negative. Rescheduling a transfer requires 
1 month. If the pretest probability of infection is high due 
to symptoms, a positive exposure and/or high community 
spread, the likelihood of infection remains high even with 
a negative test.

The optimal testing strategy utilizes a PCR test, if fea-
sible, to minimize false negatives prior to the initiation of 
medication by the GC and occurs as close as possible to the 
day of intended embryo transfer. The timing of the viral test 
relative to symptom onset also influences the false negative 
rate. Of course, an asymptomatic GC who tests negative in 
close proximity to the transfer can develop symptoms and a 
confirmed infection soon after. This risk is part of the coun-
seling that IPs and GCs are given prior to transfer.

An additional precaution for risk mitigation includes 
avoiding cycles during times of anticipated or current surges 
of COVID-19 in areas where the gestational carrier resides. 
This includes winter months (where people spend more time 
indoors, in close quarters, and with less ventilated air) and 
when the climate is drier and colder (which has been shown 
to prolong the degradation of the virus) [31].

Another important consideration should be the occupa-
tion of the GC and her partner. Studies have documented an 
increased risk of COVID-19 in frontline healthcare workers 
who are predominantly women despite the proper use of PPE 
[32, 33]. Occupations that involve primarily telework would 
be preferable to minimize the risks of contracting COVID-19 
in a pregnancy.

Vaccination status and variant risk remain important con-
tributing factors to morbidity in COVID-19 infection dur-
ing pregnancy. Variants have differed in their rate of break-
through infection in people vaccinated, rate of transmission, 
and severity of symptoms [34]. Although mitigation factors 
are important, currently vaccination is the only non-pharma-
cological method proven to reduce morbidity and mortality 
in the GC and fetus. While a GC may become infected with 

COVID-19 during the process, knowingly performing an 
FET in a COVID-19 positive patient should absolutely be 
avoided.

COVID vaccination counseling

Overall, the rate of vaccination for COVID-19 remains lower 
among pregnant individuals than the general population. The 
latest numbers show 67% of the US population, and 56% 
of pregnant persons are fully vaccinated against COVID-19 
[35]. Providers should discuss vaccine safety and efficacy 
with GCs and IPs as part of the consent process. It is impor-
tant to help GCs and IPs understand that seropositivity from 
vaccination or infection does not cause sterility and that 
COVID-19 vaccines are safe during pregnancy and breast-
feeding. The antibodies produced from vaccination or infec-
tion are transferred to the fetus conferring immunity [36]. 
Vaccination continues to be recommended by the ASRM, 
the American College of Obstetricians and Gynecologists 
(ACOG), the Society for Maternal–Fetal Medicine (SMFM), 
and the CDC for all persons who are pregnant or considering 
pregnancy [36–38]. Existing data suggests that COVID-19 
vaccination during pregnancy does not increase the risk of 
miscarriage [9]. At our practice, physicians initially required 
vaccination as a prerequisite for a GC match to proceed. 
However, the practice position changed over time to one of 
strongly encouraging vaccination for GCs. The change in 
policy was mediated by the refusal of the contracting pool 
of GC candidates to be vaccinated. Prior to the pandemic, 
an average match time would be 6–9 months for a GC. Now, 
IPs are routinely being told to expect a 12–24-month wait to 
find a suitable GC. This has created a logistical and ethical 
challenge for ART providers and IPs. The GCs who are hesi-
tant to receive the vaccine are in great demand. The IPs are 
overwhelmed by an extended time period to find any GC at 
all and will often capitulate to the GC’s refusal to be vacci-
nated. ART physicians find themselves in the uncomfortable 
position of facilitating treatment without minimizing risk to 
the GC and the pregnancy. Is it reasonable to proceed with 
treatment if the GC and IPs have been counseled and agree 
to the increased risks of pregnancy without vaccination?

Comprehensive demographic data regarding GCs and 
treatment cycles are not available in the USA; only the 
total number of cycles is reported annually to the Society 
for Assisted Reproductive Technology (SART). Most GCs 
are recruited by independent agencies that are contracted 
to work on behalf of IPs and facilitate GC identification, 
screening, and cycle coordination with the ART clinic. In 
general, agencies are not reporting an issue with GC with-
drawal after a match is complete since the start of the pan-
demic. The agencies are primarily challenged by recruiting 
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from a smaller pool of GC candidates who remain highly 
vaccine resistant.

It is conjecture as to why the more limited pool of poten-
tial GCs appear more vaccine resistant. A recent paper by 
Aly et al. shows lack of trust could be the primary reason 
for vaccine hesitancy in reproductive-age women [39]. 
Additional research is needed to identify the factors that 
make a GC willing to use exogenous hormones to achieve 
a pregnancy and yet remain unwilling to be vaccinated 
despite a preponderance of data showing risk reduction to 
the pregnancy.

Our new reality

The potential risks of COVID-19 may deter both IPs and 
GC from proceeding with third-party assisted reproduction. 
Studies are needed to evaluate the psychosocial impact of 
the virus on the GC experience from multiple perspectives. 
It is plausible that all participants will experience increased 
stress and diminished satisfaction. The IP and GC need to 
contend with uncertainty of a GC acquiring a COVID-19 
infection and the potential consequences for the GC, the IPs, 
and the IPs’ child. The reworked protocol of the GC selec-
tion process could lead to a significant emotional fallout for 
the IPs and GC. The IPs and the GC will experience a loss 
of physical contact and in-person communication with each 
other and with medical providers, making the overall expe-
rience far less intimate. It is the intimacy of this incredibly 
special human relationship and the unique journey to parent-
hood that is highly rewarding for most IPs and GCs.

We will need to remain flexible to provide care during 
the ongoing pandemic. This is also a time to strengthen 
our professional relationships. The GC process involves an 
agency for recruitment, multiple clinical providers, (clinical 
coordinator, nurse, mental health provider, and physician) 
and legal counsel. We encourage institutions to establish 
and host interdisciplinary committees and meetings to allow 
better communication and coordination during this challeng-
ing time.
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