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A B S T R A C T

Objective: The aims of this study were to follow up the monitoring, health and anxiety from women who
became pregnant after an embryo transfer or a intrauterine insemination during the COVID-19 epidemic
in France
Study Design: This is a single centre, retrospective study from December 2019 to March 2020 based on a
phone call interview using a specific questionnaire sheet specially developed for this study.
Questionnaires from 104 pregnant women were completed and descriptive data are then analyzed.
Results: Women with ongoing pregnancies (n = 88) did not change their physician visits. The COVID-19
outbreak has created no or few additional stresses for 77 % of pregnant women since the lockdown
started. We report a miscarriage rate of 14.4 % (n = 15) and documented 10 patients (11.3 %) who had
symptoms related to COVID-19. No severe symptoms and no hospitalization in intensive care unit were
identified.
Conclusion: The epidemic context did not disrupt the medical monitoring of pregnancies and we did not
recover an increased rate of miscarriage after ART. None of the patients who had COVID-related
symptoms presented with severe clinical manifestations. Surprisingly, pregnant women were
psychologically able to experience the lockdown.
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1 Introduction

The COVID-19 pandemic is an emerging infectious disease
caused by the coronavirus SARS-CoV-2 (Severe Acute Respiratory
Syndrome Coronavirus 2). It appeared on 17 November 2019 in the
city of Wuhan, central China, and then spread worldwide and
declared on January 30, 2020, as a public health emergency of
international concern by the World Health Organization (WHO). In
France, on December 2, 2020, the first case was identified in
eastern France but it cannot be excluded that there may be other
previous undetected cases. From March 17 (8 days after Italy), to
reduce contact and travel to the strictest minimum, the entire
French population with 67 million citizens was placed in lockdown
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to stop the exponential spread of the COVID-19 and, in so doing, to
reduce to a minimum the number of people affected, the number of
patients admitted in intensive care unit (ICU) and therefore the
number of deaths. At that time, 7730 cases and 175 deaths were
related to the COVID-19 disease in France. Then rapidly, our
country became the fourth most affected European countries and
our Assisted Reproduction Technologies (ART) Center located in
Paris has been in one of the most affected regions. On 22 March
2020, after the regional health agency and the French biomedicine
agency recommendations, our ART Center had to stop its activities
in all fields as In Vitro Fertilization (IVF) for infertile couples,
Fertility Preservation (FP) and Preimplantation Genetic Testing
(PGT). We had to organize ourselves in a stressful environment for
both patients and health care staff. We also have to suspend
initiation of new cycles aimed at achieving pregnancy [1]. For those
who had started treatment, after making sure they were no flu-like
symptoms we gave them a choice. After understanding the
potential adverse event related to COVID-19 in case of infection
during pregnancy [2], patients could therefore choose between
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cryopreserve their embryos or receive a fresh embryo transfer.
Hence, many patients were transferred before or immediately after
knowledge of the COVID-19 outbreak on French territory. While
the literature review on pregnancy and COVID-19 related maternal
and perinatal outcomes [3–5], no publication has yet been
published on the monitoring and follow up of patients recom-
mended by ESHRE three weeks after embryo transfer in the context
of the COVID-19 outbreak (Eshre guidance and recommencing ART
treatments, 2020).

The objectives of this study were i) to evaluate the impact of the
lockdown on ongoing pregnancies monitoring ii) to describe the
anxiety felt by ongoing pregnant women during a period
characterized at increased risk for them and during lockdown
iii) to evaluate the incidence of COVID 19 infection for women who
became pregnant after embryo transfer before closing our IVF
center.

2 Materials and methods

2.1 Population studied

From December 2019 to 22 March 2020, 174 female-patients
who became pregnant after either an IVF cycle for infertility
(n = 65), an Intra Uterine Insemination (IUI) cycle (n = 11) or a
frozen embryo transfer (FET) (n = 49) were retrospectively con-
tacted according to ESHRE’s recommendations (Eshre guidance
and recommencing ART treatments, 2020) by telephone to respond
to a follow-up questionnaire. Twenty-one patients were excluded
because they opposed to the research or underwent a miscarriage
before the started date of COVID-19 outbreak in France. Finally, 104
couples were included in the study (Fig. 1). All couples included
agreed to participate in this study and signed a written informed
consent for the use of their medical data for publication. The
database received authorization by the appropriate French
authority (Commission Nationale de l’Informatique et des Libertés,
CNIL no. 1,217,921) on February 21, 2007.
Fig. 1. Flowchart of the study.
The study period was determined since the first case of COVID-19 had been confirmed in 

pregnancy (3�22-2020). One hundred and twenty-five women who became pregnant du
higher than 100 ng/mL measured three times at 48 -h intervals from the 10th day afte
2.2 Methods to patients’ follow-up

Ourevaluationwasbasedonaphonecall interviewusingaspecific
questionnaire sheet specially developed for this study and consisted
of a total of 28 items. The phone calls were performed during one
week by 12 gynecologists and embryologists of our ART Centre.
Questions concerning the follow-up of pregnancies focused on the
following: number, place (hospital, personal physician or both) and
reasons of medical consultations that occurred during lockdown,
number and reasons of telemedicine medical consultations, number
and place of ultrasounds examination performed, number of medical
visits avoiding because of COVID-19 outbreak. To evaluate the
numberof womenaffectedby COVID-19 duringpregnancy, questions
consisted of the following: presence of clinical manifestations of
COVID-19 (cough, unusual headaches, fever, myalgia, anosmia, loss of
taste), result of women testedfor COVID-19 and knowledge of contact
with potentially or confirmed infected individuals. To evaluate the
anxiety felt by our specific pregnant population during lockdown we
focused on a declarative scale with 4 levels of anxiety. With the same
scale, we've been trying to determine whether the end of the
lockdown could be a source of anxiety. We also evaluated the number
and reasons for going out during lockdown.

2.3 Statistical analysis

Descriptive Data are presented as the mean � standard devia-
tions [minimum-maximum] for continuous variable and as
absolute numbers (percentages) for categorical variables as
appropriate. Pregnancy was defined by a blood level of βhCG
higher than 100 ng/mL measured three times at 48 -h intervals
from the 10th day after embryo transfer

3 Results

One hundred and twenty-five pregnant women were contacted
within the study period. The response rate was of 83 % with 104
France (12�2-2019) until the suspension of new cycles initiation aimed at achieving
ring this study period were enrolled. Pregnancy was defined by a blood level of βhCG
r embryo transfer.



Table 1
xxx.

Women characteristic (n = 88)

Age 33.6 � 4.1
BMI (Kg/m2) 24.8 � 4.4
Pregnancy follow-up
Term of pregnancy on the day of women
enrollment (WG)

16.9 � 4.6 [7.9�30.7]

Term of pregnancy at the time of lockdown
(WG)

9.9 � 4.6 [1.7�24.1]

Ultrasound examination performed 2.5 � 1.4 [0.0�8.0]
Women benefited from a telemedicine
consultation (%)

35 (39.7)

Patients avoided a medicine consultation
because of COVID-19 outbreak (%)

10 (11.3)

COVID-19 infection
Ongoing pregnancy with COVID-19
symptoms (%)

10 (11.3)

Tested for COVID-19 5
Positive for COVID-19 2
Lockdown experiences
Anxiety felt by lockdown (%)
Any anxiety 40 (45.5)
Few anxiety 25 (28.4)
Mild anxiety 11 (12.5)
Severe anxiety 12 (13.6)
No. exits per week from home during
lockdown (%)

0 19 (21.6)
1�2 56 (63.6)
3�4 8 (9.1)
>4 5 (5.7)
Anxiety felt by the end of lockdown (%)
Any anxiety 22 (25.0.)
Few anxiety 23 (26.1)
Mild anxiety 25 (28.4)
Severe anxiety 28 (20.5)

Data are expressed as mean � SD [min-max] ; WG: weeks of gestation.
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questionnaires completed. The mean age of the study population
was 33.6 � 4.1 years and the mean BMI was 24.8 � 4.4 kg/m2. In
line with our objectives data were presented only for ongoing
pregnancy (n = 88) in Table 1.

3.1 Pregnancy follow-up

The evaluation of the ongoing pregnancies (n = 88) follow-up
was carried out in the first trimester of pregnancy for half of the
patients and half in the second trimester with a mean pregnancy
term of 16.9 � 4.6 weeks of gestational age. Only two embryo
transfers (ET) were performed between the beginning of the
lockdown and the closure of our IVF centre (1 IVF-ET and 1 FET-ET).
Ultrasound assessment of gestational age was performed for 87
patients either in hospital (63 patients, 72.4 %) or by a personal
physician 24 patients, 27.8 %). One patient, working as a nurse, had
her ultrasound canceled because she tested positive for COVID-19.
More than one third of female-patients (39.7 %) benefited from
medicine teleconsultation for pregnancy follow-up, written off
sick renewal or for suspicion of COVID-19 related symptoms. Only
ten pregnant women (11.3 %) avoided a medical visit because of the
pandemic situation.

3.2 COVID-19 infection

We've documented 10 patients (11.3 %) who had symptoms
related to COVID-19 after ET. Six of them report having been in
contact with someone who had symptoms or tested positive. Fever
and cough were the most frequent clinical manifestation recorded
by pregnant women (5/10) prior to unusual headache and myalgia
(4/10) and agueusie/anosmia (3/10). No severe symptoms were
identified. No patient have been admitted to hospital. COVID PCR
test was performed on 5 out of the 10 female-patients with
symptoms. Two of them were positive (40 %) and three negative
(60 %).

3.3 Lockdown experience

Most patients (85.2 %) left their homes less than twice a week.
The main reasons for going out (excepting for medical appoint-
ments) were the need to go for a walk, to walk the dog or to grocery
shopping. Among the 82 patients who were employed at the time
of lockdown, twenty-eight patients (43.3 %) continued to work.
Thirty of them teleworking (78.9 %), four patients were in health or
childcare professions and continued to go to the office (7.9 %) and
four (10.5 %) were teleworking and going to the office. Most of the
88 pregnant patients (73.9 %) experienced little (45.5 %) or no
anxiety at all (28.4 %) by the situation related to lockdown in an
epidemic context. The dispersion of patients regarding their
anxiety related to the end of lockdown is more evenly distributed
with about a quarter of patients in each category of feeling (any,
few, mild, and severe).

3.4 Miscarriages

Among the 104 female-patients who respond to the question-
naire,15 underwent a spontaneous miscarriage representing 14.4 %
of our study population. Two of them underwent a late
spontaneous miscarriage. The first one was caused by a large
subchorionic hematoma with a miscarriage at 19 weeks of
gestational age. The second one occurred at 18 weeks of gestational
age in a context of cervical insufficiency and chorioamniotisis. This
patient has also presented COVID-19 related symptoms with
unusual headache, myalgia, dyspnea and diary. Her husband also
had COVID-19 symptoms as diary and chills. Both have not been
tested for COVID-19. No other patients have presented with COVID-
19 related symptoms.

4 Discussion

As recommended by the ESHRE guidance, our study is the first
to investigate the follow-up and stress for 88 pregnant women
after ART during COVID-19 outbreak. This follow up shows that
pregnant women did not change their physician visits for fear of
being contaminated by the SARS CoV-2. Furthermore, it appears
that Coronavirus epidemic has created no or few additional
stresses for 77 % of pregnant women since the lockdown started
and for which the patients have been compliant with less than 2
exits per week for most of them. We report a miscarriage rate of
14.4 % (n = 15) with a single miscarriage, related to the symptoms of
COVID 19 but not tested.

France, like many other countries, saw the threat of the COVID
19 epidemic move closer to lockdown on March 17, 2020. The
population has therefore had access to a large amount of
information through television, radio, written and web media
coverage. Every day the population could follow the number of
new COVID 19 cases and the number of deaths increasing
exponentially until the epidemic peak on at the beginning of
May 2020. This situation can be potentially very stressful. In this
context one can wonder if the obstetrical follow-up is indeed the
one recommended. Many pregnant women do not go visit their
physician due to the concerns that they may be exposed to the
SARS CoV-2 in the hospital environment or and the way to the
hospital. We report that the follow-up of pregnant patients was not
disrupted by the pandemic context and that only 11.3 % of patients
avoided a consultation. The context made it possible to develop
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teleconsultations with more than one out of three patients (39.7 %)
having benefited from this new system.

Few published information are known on the psychological
impact and mental health of the general population during the
COVID 19 epidemic. Wang et al. related for the general public in
China a psychological impact of the outbreak as moderate or severe
for 53.8 % of respondents, 16.5 % reported moderate to severe
depressive symptoms, 28.8 % reported moderate to severe anxiety
symptoms and 8.1 % reported moderate to severe stress levels [6].
Our study population is distinct because it included pregnancies
obtained after IVF. Ordinarily, both criterions taken separately can
be an element of stress. In fact, pregnancy is a time of significant
change which can elevate stress levels and increase response to
external sensor [7]. This stress can lead to adverse perinatal
outcomes such as perinatal depression, pregnancy induced
hypertension and pre-eclampsia with prolonged maternal stress
associated with both preterm birth and low birth weight [8].
Secondarily, pregnancies obtained in our study resulting from
fresh or frozen ET after IVF cycles. It is well known that IVF
procedure can be physically rigorous and emotionally difficult and
consequently adds stress to an already complicated situation
[9,10]. In our study we report that the majority of patients (77.3 %)
have little or no anxiety about the lockdown and the outcome of
their pregnancy. Indeed, they were aware of the outbreak and took
their precaution by respecting the rules of lockdown with less than
2 exits per week for the majority of them (86.4 %). However, they
felt more anxious about the perspective of the end of lockdown
with half of them reporting being moderately or very anxious. It
could be interesting to study the number of postnatal depression in
our population in order to confirm the anxiety caused by the
outbreak and the reduction in physical activity related to it [11].

Physiological changes during pregnancy, such as reduced
functional residual volumes, diaphragm elevation, and altered
cell immunity lead to increased susceptibility to viral infection and
worse outcomes (Weinberger et al., 1980; Zhao et al., 2020).
Pregnant women would therefore represent a high-risk population
during infectious disease outbreaks. However, there is no yet
evidence from other severe coronavirus infections such as SARS
Cov and MERS Cov that pregnant women are more susceptible to
infection with SARS CoV-2. In our study, we found that 11.3 % of
pregnant women presented symptoms related to COVID-19.
However, only one had been tested positive for. Whereas the
virus nucleic acid RT-PCR test has become the current standard
diagnostic method for the diagnosis of COVID-19 it has been shown
that there are some numbers of false negatives [14]. A larger study
with the results of serological tests could corroborate the rate of
infection in pregnant women.

Although data are limited and constantly being updated, the
clinical characteristics reported in pregnant women with con-
firmed COVID-19 infection are like those reported for non-
pregnant adult’s patients with confirmed COVID-19 infection with
fewer, cough, and dyspnea. However, pregnant women with
COVID-19 infection can also had adverse maternal complications
as such pneumonia and severe respiratory complications known in
others at risk population [15,16]. In our study, women were
infected with flu like syndrome and none presented more severe
symptoms or were hospitalized in ICU.

When analyzing the data on first trimester recovered for SARS
or MERS infection caused by two others Coronavirus (SARS Cov and
MERS Cov), there were some cases of miscarriages. However series
were very limited with four of the 7 patients had spontaneous
miscarriage for SARS infection [17] and a single case of a woman
with MERS in the first trimester has been reported [18]. Di mascio
et al. in his systematic review and metanalysis, found in the overall
population of pregnancies infected with CoV infections (including
COVID-19) a rate of miscarriages around 39.1 % [3]. This rate
appears to be a slightly higher than the �20 % rate of spontaneous
abortion affecting pregnant women in the general population [19].
In the present study for our specific ART population we found a
miscarriage rate of 14.4 % and just one of them related to COVID-19
symptoms without being tested for.

5 Conclusion

We focused on embryo transfer performed since the first two
cases diagnosed in France on December 2, 2020. We wanted to
carry out an initial follow-up assessment of pregnant women in
the peak of COVID 19 outbreak. The epidemic context did not
disrupt the medical monitoring of pregnancies and we did not
recover an increased rate of miscarriage after ART. None of the
patients who had COVID-related symptoms presented with a
severe clinical manifestations. Surprisingly, pregnant women
were psychologically able to experience the lockdown. This first
data have help to inform and reassure both patients and the
health care team. Due to the short duration of the investigation
period, a more follow up study should be done to evaluate the
psychological and physical health of pregnant women after
delivery and his newborn babies.
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