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O-139 COVID-19 in pregnant women: a living systematic review
and meta-analysis on the risk and prevalence of pregnancy loss

J. Van Baar1, E. Kostova1, M. Van Wely1

1Amsterdam UMC- University of Amsterdam, Center for reproductive medicine,
Amsterdam, The Netherlands

Study question: What is the risk and prevalence of pregnancy loss (PL) in
women with COVID-19 compared to women without COVID-19?
Summary answer: Pregnant women with COVID-19 do not appear to be
at increased risk of miscarriage.
What is known already: Pregnant women with COVID-19 have an in-
creased risk to deliver preterm and to deliver a stillborn child in comparison to
pregnant women without the disease. Currently, many studies have evaluated
birth outcomes in pregnant women with COVID-19, however few regard the
risk of PL as most data were available on pregnancies infected during the third
trimester. Based on the data currently available, there is no evidence to suggest
that an infection with SARS-CoV-2 poses an increased risk of miscarriage.

M. Landau Rabbi2, I. Gat2, G. Yerushalmi3, M. Baum4, E. Maman4,
A. Kedem2, A. Hourvitz2

1Shamir Medical center, IVF, Tel Aviv, Israel
2Shamir Medical center, Ivf & Infertility unit, Tel Aviv, Israel
3Shamir Medical center, Ivf & infertility uniit, Tel Aviv, Israel
4HMC, Ivf, Herzliya, Israel

Study question: What is the effect of COVID-19 infection on pregnancy
rates in frozen embryo transfer (FET) cycles?
Summary answer: Past COVID-19 infection decreased pregnancy rates in
FET cycles, especially in patients with recent infection.
What is known already: ACE2 and TMPRSS2 are expressed in the endo-
metrium, potentially enabling SARS-COV-2 viral invasion of the cells. Unlike
with bacterial infections, the effect of viral infections in general on implanta-
tion and pregnancy rates is unclear. Some evidence suggests that early embry-
onic and trophoblastic infection, may result in impaired implantation or
placentation. A recently published study including both recovered and vacci-
nated patients did not find an effect of COVID-19 immunity on FET cycle out-
comes. The study did not stratify by time from infection thus the immediate
consequences of infection on pregnancy rates could not be properly
evaluated.
Study design, size, duration: A retrospective cohort study, including 41
COVID-19 recovered women, aged 20-42 years that underwent FET cycles,
and 41 controls between January 1, and June 31, 2021, at a large IVF unit.
Participants/materials, setting, methods: Embryos transferred were the
product of fresh cycles performed prior to infection. Maximal time from infec-
tion to transfer was defined as one year. The study group was matched by
age, number of embryos transferred and day of transfer, to unvaccinated
patients, with no history of past infection that underwent FET cycles during
the same period. Demographics and cycle characteristics were recorded.
Clinical and ongoing pregnancy rates were compared, with further stratifica-
tion by time from infection.
Main results and the role of chance: Clinical pregnancy rates were 29.3%
and 48.8% for the recovered and control patients respectively (p¼ 0.070).
Ongoing pregnancy rates were 26.6% vs. 43.4% (p¼ 0.093). Mean age at
ovum pickup (30.72 vs. 30.69; p¼ 0.929) and at transfer (31.56 vs. 31.58;
p¼ 0.966) was similar between groups, as were the demographic characteris-
tics and previous retrievals and transfers. The predominant transfer protocol
used was different between groups with higher rates of natural cycle (NC)
protocol in the COVID group (61% vs. 33.3%; p¼ 0.013. All other cycle
characteristics including endometrial width, number of embryos transferred,
day of embryo transfer and embryo grade were similar. Stratification by time
from COVID-19 infection to transfer into �60 and >60 days revealed a sig-
nificant difference in pregnancy rates, with recovered women having lower
pregnancy rates if infected in proximity to the transfer (20.7% vs. 55.2%;
p¼ 0.006). In a logistic regression model, infection was a significant variable
(p¼ 0.05, OR 0.325, 95% CI 0.106-0.998). Logistic regression applied on the
subgroup of women infected in proximity to the transfer, further strength-
ened the univariate results, with COVID-19 infection remaining a significant
parameter (p¼ 0.005, OR 0.072, 95% CI 0.012-0.450).
Limitations, reasons for caution: A retrospective study, with a limited
sample size, but nevertheless our results showed significant differences.
Wider implications of the findings: Further studies with larger groups are
warranted to support these findings. Pending further information, in cases of
FET cycles with limited numbers of embryos (advanced age, embryo donation,
fertility preservation, embryos following sperm extraction), postponing embryo
transfer for at least 60 days following recovery might be considered, if feasible.
Trial registration number: HMC-0010-21
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Study question: Does prior SARS-CoV-2 infection in women undergoing
fertility treatments affect outcomes of fresh ART cycles?
Summary answer: SARS-CoV-2 infection does not affect fresh ART treat-
ment outcomes. A possible long term negative effect on oocyte yield should
be further explored.
What is known already: There is evidence that the renin–angiotensin–aldo-
sterone system (RAS) is involved in female reproductive processes such
as folliculogenesis, steroidogenesis, oocyte maturation and ovulation. The ex-
istence of the ACE2 axis and ACE2 markers were confirmed in all stages of
follicular maturation in the human ovary, including the granulosa cells and fol-
licular fluid. A single previous study found no evidence that a history of
asymptomatic or mild SARS-CoV-2 infection in females caused impairment of
fresh ART treatment outcomes.
Study design, size, duration: Retrospective cohort study, including all
SARS-CoV-2 infected women that underwent fresh ART cycles within a year
from infection (the first cycle post infection), between October 2020 and
June 2021, matched to uninfected controls.
Participants/materials, setting, methods: Retrospective cohort
study, including all SARS-CoV-2 infected women that underwent fresh ART
cycles within a year from infection (the first cycle post infection), between
October 2020 and June 2021, matched to uninfected controls.
Main results and the role of chance: 121 infected patients and 121 con-
trols that underwent fresh ART cycles were included. Oocyte yield (12.50 vs.
11.29; p¼ 0.169) and mature oocyte rate (77.71 vs. 81.76; p¼ 0.144) in all
fresh cycles were similar between groups, as werefertilization rates, number
of frozen embryos per cycle and clinical pregnancy rates (42.9% vs. 40.4%;
p¼ 0.737) in fresh cycles with an embryo transfer. Stratification by time from
COVID-19 infection by time from infection <90 day, 90-180 days and > 180
days revealed similar results with no difference in pregnancy rates. In a logistic
regression model, COVID-19 infection did not affect pregnancy rates except
for the small subgroup of patients who recovered more than 180 days prior
to retrieval with a negative effect on oocyte yield (p¼ 0.018, Slope¼-4.08,
95%CI 95% CI -0.7.41 – -0.75).
Limitations, reasons for caution: A retrospective study with data that
was not uniformly generated under a study protocol, no antibody testing for
the control group.
Wider implications of the findings: The study findings suggest
that COVID-19 infection does not affect treatment outcomes in
fresh ART cycles, except for a possible long term negative effect on oocyte
yield when retrieval occurs > 180 days post COVID-19 infection. Further
studies are warranted in order to support these findings.
Trial registration number: HMC-0010-21
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Study question: Does recent mRNA SARS-CoV-2 vaccination effect IVF
pregnancy rate?
Summary answer: We observed no influence of mRNA SARS-CoV-2 vac-
cine on patients’ IVF cycle outcomes; vaccination did not change pregnancy
rates.
What is known already: Two recent studies showed that the BNT162b2
mRNA SARS-COV-2 vaccine does not appear to have negative effects on
oocytes during controlled ovarian stimulation. Assessment of follicular fluid af-
ter vaccination (1) concluded that there was no affect on the follicle quality or
function. An additional study of 36 patients that underwent IVF both immedi-
ately before and immediately after vaccination found no change in ovarian
yield or embryo quality (2).
Study design, size, duration: A retrospective case control study including
385 women from January 1, 2021 to May 31st of the same year.

Participants/materials, setting, methods: The study group included
patients that received 2 doses of the Pfizer SARS-COV-2 vaccine between 7-
180 days prior to starting IVF and without a history of COVID infection.
Controls included unvaccinated patients from the same time period and his-
torical age matched patients from our hospital from the same months in prior
years. 385 patients under the age of 40 years met the inclusion criteria, 349
in the control and 36 in the vaccinated group.
Main results and the role of chance: Demographic and clinical characteris-
tics were comparable between groups. The pregnancy rate was 33.3%
(n¼ 12) in the vaccinated group vs 31.8% (n¼ 111) in the control group
(p> 0.1). There were no statistically significant differences between the con-
trol and vaccine groups with a small non-significant trend to higher pregnancy
rates in vaccinated patients: pregnancy rate OR for vaccination group was
1.17 (95% CI 0.56-2.44).
Limitations, reasons for caution: Our study size was small and was ob-
servational leaving it open to confounding and selection bias regarding who
chose to receive the vaccine and those in high risk groups for COVID infec-
tion. Additionally, longterm effect of the vaccine and booster were not
assessed.
Wider implications of the findings: We did not observe any effect of this
vaccine regimen on IVF outcomes or pregnancy rates. This underscores
worldwide data and physiologic reasoning that there should not be significant
effects of this COVID vaccine on developing gametes quality and function and
is a good option for those trying to conceive.
Trial registration number: LND 0031-21
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Obstetrics and Gynecology, Hvidovre, Denmark

Study question: What are couples’ needs for health care and support in
subsequent pregnancy after prior early pregnancy loss and do these needs
change across the pregnancy?
Summary answer: Couples described unmet needs for pregnancy care in
the first 20 weeks of pregnancy and were satisfied with care provided the re-
mainder of the pregnancy.
What is known already: Despite early pregnancy loss (PL) being common
(�25% of pregnancies), there is a paucity of research to guide practice to op-
timize treatment and support future pregnancies. There has been low priority
in research and pervasive acceptance that couples should “just try again” after
experiencing PL. However, the notion that PL is a single event without wider
implications has been challenged. Women with prior PL report increased anx-
iety during the first trimester of pregnancy compared to those without previ-
ous PL. No longitudinal studies explore whether anxiety persists across
trimesters, how partners are impacted, and what couples’ needs are through-
out the pregnancy.
Study design, size, duration: This was a qualitative longitudinal study.
During first year of data collection, 13 couples who were pregnant after a
prior pregnancy loss were interviewed four times over their pregnancy.
Couples were recruited from the Copenhagen Pregnancy Loss Research
Programme at Hvidovre Hospital, Denmark. Interviews were held in person
at the hospital or university or online. Interviews ranged from 20 to
90 minutes (average¼ 52 min). Data collection is ongoing and full data will be
presented.
Participants/materials, setting, methods: Couples with at least one
prior pregnancy loss who self-reported a new pregnancy and were willing to
be interviewed together and in English were eligible to participate. Couples
were interviewed together after a positive pregnancy test and once in each
trimester. Interviews were transcribed and data was analyzed using thematic
analysis to compare and contrast needs and experiences within and across
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