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Are miscarriages more
common during the COVID-19
pandemic? An analysis

of in vitro fertilization
pregnancies in British Columbia

Women who are planning to conceive do not need to delay their plans
due to the COVID-19 pandemic because pregnancy and miscarriage rates

do not appear to be affected in in vitro fertilization treatment outcomes.

ABSTRACT

Background: An assessment was conducted to
determine whether the ongoing COVID-19 pan-
demic is associated with increased miscarriage
rates in in vitro fertilization pregnancies.

Methods: A retrospective quality assurance analysis
with case-matched controls was conducted at a
private fertility centre in BC. In vitro fertilization/
intracytoplasmic sperm injection cycles between
April and December 2020 (during the pandemic)
were compared with cycles from April 2018 to
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An analysis of IVF pregnancies
in British Columbia.

® We sought to determine whether

ARE MISCARRIAGES MORE COMMON
DURING THE COVID-19 PANDEMIC?

® We analyzed two cohorts of IVF pregnancies to
assess whether miscarriages were more common
during the pandemic.

o Clinical pregnancy rates were similar during the pandemic compared to
prepandemic, as were the biochemical miscarriage rates per positive bHCG.

occurring during the

pandemic were associated with changes in IVF pregnancy and miscarriage rates.
.

® Women planning to conceive do not need to delay their plans as a result of the pandemic.

® Pregnancy and miscarriage rates do not appear to be changed in IVF treatment outcomes.
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March 2020 (prepandemic) to assess differences
in pregnancy and miscarriage rates, including fresh
transfer cycles, frozen donor egg cycles, and frozen
embryo transfer cycles (with and without preim-
plantation genetic testing). The miscarriage rate
was analyzed per pregnancy.

Results: In total, 854 cycles that occurred during
the pandemic were compared with 1852 cycles

that preceded the pandemic. Patients’ ages were
similar between the two groups. The mean number
of embryos transferred was similar in the donor egg

cycles and frozen embryo transfer cycles (with and
without preimplantation genetic testing). Signifi-
cantly fewer embryos were transferred in the fresh
transfer group than in the frozen transfer group
(1.36 versus 1.54 [P < 0.0001]), which is likely attrib-
uted to a temporal change in practice. Overall, there
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were no significant differences in clinical pregnancy
rates. In all treatment types, the biochemical loss
per positive beta-human chorionic gonadotropin
and the spontaneous miscarriage rate per clinical
pregnancy were not significantly higher during
the COVID-19 pandemic than prepandemic, nor
was the total loss rate per positive beta-human
chorionic gonadotropin.

Conclusions: The COVID-19 pandemic and associ-
ated intangible factors do not appear to affect
clinical pregnancy rates or miscarriage rates in
in vitro fertilization patients.

Background

Individuals have experienced increased stress
due to the ongoing COVID-19 pandemic.!
Higher stress levels can be associated with in-
creased spontaneous miscarriage rates.” Pan-
demic stress may be exacerbated in patients
who are undergoing fertility treatments due
to numerous factors, including financial strain,
anxiety, delays in care, pandemic uncertainty,
and advancing age.>® We analyzed two co-
horts of in vitro fertilization (IVF) pregnan-
cies to assess whether miscarriages were more
common during the pandemic. We sought to
determine whether intangible factors such as
stress, changes in disinfection protocols, and
asymptomatic COVID-19 infections during
the pandemic were associated with changes in
IVF pregnancy and miscarriage rates.

Methods

A retrospective quality assurance study with
case-matched controls was conducted at the
Pacific Centre for Reproductive Medicine, a
private university-affiliated fertility clinic in
British Columbia. Quarterly outcomes assess-
ments are conducted routinely to monitor centre
outcomes and provide valuable information
to clinicians and patients. IVF cycles between
April and December 2020 (during the pan-
demic) were compared with cycles from April
2018 to March 2020 (prepandemic) to assess
for differences in pregnancy and miscarriage
rates. Both biochemical miscarriages (human
chorionic gonadotropin > 10 IU/L without
ultrasound evidence of a pregnancy) and clini-
cal miscarriages (ultrasound evidence of a ges-
tational sac/yolk sac but with no fetal heart
activity) were examined.

Four IVF treatment categories were includ-
ed: fresh embryo transfer cycles, frozen donor
egg cycles, and frozen embryo transfer cycles
(with and without preimplantation genetic test-
ing). Asymptomatic patients were not tested for
COVID-19; however, comprehensive screening
was conducted during each clinic visit, in keep-
ing with provincial standards for nonhospital
medical surgical facilities. The miscarriage rate
was analyzed per pregnancy. Statistics were
analyzed using the Student’s # test (continuous
variables) and Fisher exact test (proportions).

Results

Nine months of IVF data from the start of the
pandemic (854 cycles) were compared with
the 24 months immediately preceding the
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pandemic (1852 cycles). Stratifying by cycle
type, patients’ ages were similar between the
two groups. The mean number of embryos
transferred was similar in the donor egg cycles
and frozen embryo transfer cycles (with and
without preimplantation genetic testing). Sig-
nificantly fewer embryos were transferred in the
fresh transfer group than in the frozen transfer
group (1.36 versus 1.54 [P < 0.0001]), which is
likely reflective of a temporal change in prac-
tice, which encourages single embryo transfer
to reduce twin pregnancies.

The clinical pregnancy rates prepandemic
and during the pandemic were similar [Fig-
ure 1], as were the biochemical miscarriage
rates per positive beta-human chorionic go-
nadotropin [Figure 2]. Across all treatment
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FIGURE 1. Pregnancy rates prepandemic and during the pandemic (FET = frozen embryo transfer;

PGT = preimplantation genetic testing; OR = odds ratio).
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FIGURE 2. Biochemical miscarriage rates per positive beta-human chorionic gonadotropin (beta-HCG) prepandemic
and during the pandemic (FET = frozen embryo transfer; PGT = preimplantation genetic testing; OR = odds ratio).
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FIGURE 3. Spontaneous miscarriage rates per clinical pregnancy prepandemic and during the pandemic
(FET = frozen embryo transfer; PGT = preimplantation genetic testing; OR = odds ratio).

types, the spontaneous miscarriage rate per
clinical pregnancy was not statistically signifi-
cantly higher during the COVID-19 pandem-
ic compared to prepandemic. For example, in
fresh embryo transfers, clinical miscarriages
occurred in 12.2% of patients prepandemic and
12.6% during the pandemic (P > 0.05). Clinical
miscarriage rates for frozen embryos (without
preimplantation genetic testing) were 10.5%
prepandemic and 11.8% during the pandemic
(P> 0.05) [Figure 3].

Discussion

As the pandemic evolves, more research on
pregnancy is becoming available. Retrospec-
tive studies thus far have reported reassuring
findings in terms of female fertility, labora-
tory outcomes, and clinical outcomes in pa-
tients undergoing fertility treatment after mild
or asymptomatic SARS-CoV-2 infection.®’
Wang and colleagues studied 65 women with
a positive SARS-CoV-2 antibody result and
found similar results when assessing ovarian
reserve, ovarian stimulation, and fertilization
and blastocyst rates, as well as implantation,
pregnancy, and early miscarriage rates com-
pared to matched controls.® Orvieto and col-
leagues assessed IVF outcomes in seven women
who had resumed treatment after recovering
from COVID-19: there were no significant
differences in their cycles when compared
to their IVF cycles prior to COVID-19 in-

fection, apart from a reduced proportion of
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top-quality embryos postinfection (P = 0.03).”
Rotshenker-Olshinka and colleagues exam-
ined 285 women with first-trimester pregnan-

cies (113 during the pandemic; 172 prior to

Our analysis of pre-
and mid-pandemic IVF
pregnancies indicates

that the less tangible
effects of the COVID-19
pandemic, including
changes in disinfection
protocols affecting the
baseline volatile organic
compounds level,
increased stress endured
by patients, and
possible asymptomatic

COVID-19 infection,

do not appear to affect
clinical pregnancy
rates or miscarriage
rates in IVF patients.

the pandemic) and reported no increases in
first-trimester miscarriage in asymptomatic
patients during the COVID-19 study period.?
In September 2021, the New England Journal

of Medicine published correspondence regard-
ing 2022 pregnant women who had received
a COVID-19 vaccine: 14.1% experienced a
miscarriage, which was within the expected
range based on historical cohorts.’

Our quality assurance analysis of IVF preg-
nancies demonstrated similar pregnancy and
miscarriage rates pre- and mid-pandemic. These
results are reassuring to people seeking fertility
treatment, many of whom might experience
significant age-related oocyte quality decline
should they be forced to wait years for pan-
demic resolution.

A limitation of our study is that none of the
patients were vaccinated against COVID-19
because the vaccine was not available yet. We
also cannot estimate the rate of asymptomatic
infections because, as is the case across BC, pa-
tients were not routinely tested for COVID-19
before outpatient surgical procedures.

Data overwhelmingly indicate that
COVID-19 infection presents a significant-
ly higher risk to pregnant individuals due to
increasing maternal morbidity, mortality, and
neonatal complications; in Ontario, 7% to 15%
of pregnant patients with moderate to severe
infection required hospitalization.'®"! How-
ever, there is good evidence that mRNA vac-
cines can protect pregnant women from severe
COVID-19 symptoms, and the vaccines are safe
and recommended for women prepregnancy
and during pregnancy.’?

Conclusions

Our analysis of pre- and mid-pandemic IVF
pregnancies indicates that the less tangible ef-
fects of the COVID-19 pandemic, including
changes in disinfection protocols affecting the
baseline volatile organic compounds level, in-
creased stress endured by patients, and pos-
sible asymptomatic COVID-19 infection, do
not appear to affect clinical pregnancy rates
or miscarriage rates in IVF patients. Anyone
planning to conceive can be reassured that they
do not need to delay their plans as a result of
the pandemic because pregnancy and miscar-
riage rates do not appear to be affected in IVF
treatment outcomes. ll
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