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It has been over a year since the first case of severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
infection was announced in China on 31 December
2019. By 21 December 2020, there were more than
70 million confirmed cases of coronavirus disease
2019 (COVID-19), over 1.6million deaths and about
46 million recovered patients'. We grieve for those who
lost their lives to this unprecedented pandemic and we
thank all healthcare workers for their outstanding effort
in combating COVID-19. In this Opinion, we provide
a timeline of the scientific research and main events in
relation to COVID-19 (Figure 1), focusing mainly on the
obstetric and gynecological settings and the contribution
of Ultrasound in Obstetrics & Gynecology (UOG).

The beginning of the unknown

On 31 December 2019, the Chinese government reported
a series of patients with pneumonia of unknown cause.
On 24 January 2020, Huang etal? and Zhu etal?
reported a series of cases related to a previously unknown
coronavirus, which was different from Middle East res-
piratory syndrome coronavirus (MERS-CoV) and severe
acute respiratory syndrome coronavirus (SARS-CoV).
On 29 January, Lu etal.* reported the genome sequence
of the virus and stated that it was sufficiently divergent
from that of SARS-CoV to be considered a new infecting
beta-coronavirus, while on the same day, Chen etal’
described the clinical characteristics associated with
the 2019 novel coronavirus (2019-nCoV) infection and
showed that older men with comorbidities were at an
increased risk of severe and even fatal respiratory disease.
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On 30 January, the World Health Organization
(WHO) declared a global emergency when the first case
of 2019-nCoV infection was reported in the USA by
Holshue et al.®. On 3 February, when the number of con-
firmed new cases worldwide jumped to 2794, Wu etal.”
and Zhou et al.® demonstrated that the genome sequence
of 2019-nCoV was 96% identical to that of a bat coro-
navirus, supporting the idea of a trans-species mutation.
On 4 February, Wang et al.” showed that remdesivir was
effective against 2019-nCoV in in-vitro studies. Three
days later, Wang etal.'® reported a 4.3% mortality rate
in 138 hospitalized patients with 2019-nCoV in Wuhan,
China. On 11 February, the name of the virus was changed
from 2019-nCoV’ to ‘SARS-CoV-2’!1, and subsequently,
WHO designated ‘coronavirus disease 2019 (COVID-19)
as the official name for the disease caused by SARS-CoV-2.
Shortly after, the Johns Hopkins Coronavirus Resource
Center was created to track all cases around the world!.
On 26 February, the first case of COVID-19 in Latin
America was described!?. In order to better understand
how this new disease affected the population, Guan
etal.’3 reported on the first 1099 laboratory-confirmed
cases of COVID-19 from 552 hospitals in 30 provinces in
China, demonstrating a median incubation period of the
virus of 4 days and that ground-glass opacity was the most
common finding on chest computed tomography (CT)
imaging, observed in 56.4% of patients on admission.

Ultrasound in Obstetrics & Gynecology in action

On 5 March 2020, the first manuscript in UOG related to
COVID-19 was published, by Yang et al.'*, describing the
clinical manifestations of SARS-CoV-2 infection during
pregnancy and raising concerns about the possibility of
vertical transmission. Four days later, in The Lancet,
Zhou etal.’3 described an association between poor
prognosis of patients with COVID-19 and risk factors,
such as older age, high sequential organ failure assessment
score and D-dimer > 1 mg/mL on admission.

On 11 March, WHO declared the COVID-19 out-
break a pandemic. It was on the same day that UOG
published the first International Society of Ultrasound in
Obstetrics and Gynecology (ISUOG) Interim Guidance
on COVID-19 during pregnancy and puerperium'®, pro-
viding important information for healthcare professionals
about the diagnosis and management of SARS-CoV-2
infection in pregnant women. On 17 March, Mullins
etal.'” published the first rapid review on COVID-19
in pregnancy, based on the first 32 reported cases of
SARS-CoV-2 infection during pregnancy, according
to which COVID-19 appeared to be less lethal than
SARS-CoV and MERS-CoV infection and to be associated
with a preterm delivery rate of 47%, while there were
no cases of vertical transmission. Soon after, Gautret
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Figure 1 COVID-19 timeline
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etal.'® published an open-label non-randomized clinical

trial on the use of hydroxychloroquine (HCQ) and
azithromycin as treatments for COVID-19, showing
promising results but lacking adequate methodology. The
latest meta-analysis, based on seven randomized trials
and 14 cohort studies, showed that HCQ with and with-
out azithromycin lacks efficacy in reducing short-term
mortality in hospitalized patients with COVID-19 or the
risk of hospitalization in outpatients with COVID-191°.
On 23 March, the ISUOG Safety Committee Position
Statement on the safe performance of obstetric and
gynecological scans and equipment cleaning in the
context of COVID-19 was published?’. Subsequently,
Moro etal.?! illustrated a practical approach to perform
lung ultrasound examination in pregnant women; lung
ultrasound was utilized widely for the diagnosis of
pneumonia in pregnant women at the peak of the
epidemic in Italy, as it was not always possible to perform
CT chest imaging. On 28 March, the first fast test for
SARS-CoV-2 was developed??. On 31 March, the ISUOG
Consensus Statement on how to organize routine and
specialized obstetric ultrasound services in the context of
COVID-19 was published?3.

In the eye of the storm

With the number of COVID-19 cases increasing expo-
nentially, the possibility of vertical transmission was a
growing concern. On 7 April, Wang etal.’* concluded
that, based on available data, there was no concrete
evidence of vertical transmission of SARS-CoV-2, but fur-
ther high-quality research was needed. At the same time,
Kalafat etal.>> published one of the first descriptions of
CT and lung ultrasound findings in a pregnant woman
with COVID-19.

After 3months of intense research into this new
disease, information was gathered from different parts
of the world and a number of key documents were
published by ISUOG to ensure the safety and adequate
practice of all sonographers. On 7 April, the ISUOG
Safety Committee Position Statement on the safe use
of personal protective equipment and hazard mitigation
for practitioners undertaking obstetric and gynecological
ultrasound?® was published, describing steps to minimize
the risk of SARS-CoV-2 transmission between the patient
and the practitioner during ultrasound examinations. On
the next day, two ISUOG Consensus Statements, one
on rationalization of early-pregnancy care and provision
of ultrasonography?” and the second on rationalization
of gynecological ultrasound services?® in the context
of SARS-CoV-2, were published, acknowledging the
need to perform only the most necessary scans dur-
ing the COVID-19 pandemic. On 9 April, the first
Spanish-translated algorithm for the management of
pregnant women with suspected COVID-19 was released
for Latin American countries’”®. A few days later,
Kwiatkowski etal.3® advocated that clinicians should
not stop prescribing aspirin to pregnant women who are
identified as high risk for pre-eclampsia and fetal growth
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restriction during the pandemic, stating that the benefits
of pre-eclampsia prevention outweigh the potential risks
of adverse outcome related to the use of aspirin in
patients with SARS-CoV-2 infection. In contrast to this
opinion, Gavillet etal3! recommended that aspirin for
the prevention of pre-eclampsia should be stopped upon
diagnosis of SARS-CoV-2 infection, especially in women
in the third trimester in whom the benefit of aspirin is
minimal and could contribute to severe bleeding. Cur-
rently, professional bodies do not recommend stopping
clinically indicated non-steroidal anti-inflammatory drugs
in patients with COVID-19, and it has been shown that
low-dose aspirin is safe at all stages during pregnancy.
Besides, studies in non-pregnant populations suggest
that low-dose aspirin intake may improve COVID-19
outcome’?,

With regard to diagnostic tools for COVID-19, Buon-
senso etal333* illustrated that lung ultrasound could
be used by obstetricians to assess lung involvement in
pregnant women with COVID-19, and that this method
is as sensitive as a chest X-ray in detecting SARS-CoV-2
pneumonia. On 1 May 2020, ISUOG updated the
Interim Guidance on SARS-CoV-2 during pregnancy and
puerperium®’, re-defining the definition of suspected cases
of COVID-19 according to that proposed by WHO and
adding new information with respect to mortality rates,
diagnostic modalities, such as lung ultrasound, triage of
patients, place of care, referral to the intensive care unit
(ICU), management of non-severe and critical disease
during pregnancy, outpatient and inpatient antenatal
care, fetal monitoring and ultrasound, management
during childbirth and risk of vertical transmission. On
14 May, news regarding the first experimental vaccine
from Oxford was like an oasis in the middle of the
dessert, at a time when the pandemic in Europe was at
a peak leading to a huge strain on healthcare systems.
A few days later, a systematic review on the effect of
COVID-19 on maternal, perinatal and neonatal outcome
was published in UOG, demonstrating that despite the
increasing number of published studies on COVID-19 in
pregnancy, there were insufficient good-quality data to
draw unbiased conclusions with regard to complications
in pregnant women as well as vertical transmission and
perinatal complications3°.

Concerns regarding COVID-19-associated thrombosis
due to the inflammatory process in response to the
disease, drove Lou-Mercadé and colleagues’” to propose
a clinical management algorithm for the prevention
of thrombosis in pregnant women with suspected
SARS-CoV-2 infection. Meanwhile, Ceulemans etal.38
evaluated the effectiveness of COVID-19 screening at
childbirth, showing a screen-positive rate of 2.8% in
473 participants. On 28 May, at the time when New
York City was at the center of the pandemic, the first
study on universal screening for SARS-CoV-2 in an
obstetric population was published in The New England
Journal of Medicine, showing that, out of 215 pregnant
women admitted to the labor and delivery unit of a
hospital in New York City, 84.6% tested negative for
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SARS-CoV-2, while of those who tested positive, 87.7%
were asymptomatic and only 12.3% were symptomatic3’.
These findings raised the alarm and indicated that all
pregnant women, irrespective of symptoms, should be
treated as SARS-CoV-2-positive in areas with widespread

transmission.

Six months and counting

On 7 June, Magee et al.*° proposed a clinical management
protocol for women with hypertension in pregnancy,
showing that a shared model of care in order to diagnose
and manage remotely pregnancy hypertension was
possible. On 23 June, Casadio etal.*! reported an 40.8%
increase in the rate of ruptured ectopic pregnancy in
northern Italy, likely reflecting the lack of consultations
in early pregnancy due to lockdown.

At the beginning of July, Cheng et al.** raised concerns
about the validity of the conclusion of a review!” that
COVID-19 is associated with a low rate of maternal
mortality, considering that this was based on a small
number of affected cases. At the same time, Joob and
Wiwanitkit*? raised concerns about the usefulness of
lung ultrasound, particularly in low-resource countries
with limited availability of ultrasound equipment. On 17
July, results from the RECOVERY trial** were published,
showing that dexamethasone reduced mortality among
COVID-19-hospitalized individuals; this was the first
drug with positive results on COVID-19.

In August, the possibility of vertical transmission
due to the expression of angiotensin-converting enzyme
receptors on placental tissue was demonstrated*>#®, but
there was no clinical evidence. On 27 August, Mongula
etal.*” described a case of non-reassuring fetal heart rate
related to placental damage due to placental SARS-CoV-2
infection.

In early September, Kalafat ez al.*® showed that the use
of lung ultrasound scoring could facilitate the early diag-
nosis of symptomatic women with probable SARS-CoV-2
infection and could be useful for managing patients when
testing capacity is strained or when waiting for test-
ing results is not an option. At the same time, Quarato
etal.* and Sperandeo and Trovato®® challenged the role
of lung ultrasound in the diagnosis and monitoring of
SARS-CoV-2 pneumonia. On 14 September, The WAPM
(World Association of Perinatal Medicine) Working
Group reported on the maternal and perinatal outcomes
of one of the largest cohorts (at the time) of pregnant
women with SARS-CoV-2 infection’!. In a multinational
cohort of 388 women with a singleton pregnancy affected
by SARS-CoV-2 infection, the authors found that 11.1%
were admitted to the ICU, 9.3% required mechanical ven-
tilation and 0.8% died. Only one (0.4%) newborn tested
positive for SARS-CoV-2, suggesting that the risk of verti-
cal transmission seems to be negligible’!. On 21 Septem-
ber, D’Souza et al.’? reported on the pharmacological con-
siderations during pregnancy in the context of COVID-19.
On 29 September, sadly, the world reached 1 million
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COVID-19-related deaths. On the next day, Vigil-De Gra-
cia etal.>3 provided data on the perinatal outcome of 15
women who recovered from COVID-19, and showed that,
even after recovery, these women remained at high risk of
preterm delivery.

In October, Zanardini etal>* raised awareness of
the possibility of pregnant women retesting positive for
SARS-CoV-2, and suggested that these women should be
managed as potentially infectious.

The last stretch

At the beginning of November, Beigel etal.’> published
the final report of their randomized controlled trial on
remdesivir, showing a faster recovery time compared
to placebo in individuals who were hospitalized with
COVID-19 and demonstrating evidence of lower rate
of respiratory tract infection. This was the second drug
that showed a positive effect in hospitalized patients with
COVID-19.

On 2 December, the UK approved the use of the mMRNA
vaccine (Pfizer-BioNTech) based on pre-published data.
On 8 December, the first person was vaccinated and we
started to see the light at the end of the tunnel; the whole
world, tired of the pandemic, watched the beginning of
the possible end of this battle against COVID-19. Two
days later, Polack etal.’®, in a large randomized trial on
43448 participants, showed a 95% effectiveness of the
Pfizer-BioNTech mRNA vaccine in preventing COVID-19
within the first 2 months following two doses of the
vaccine. These promising results were celebrated by the
whole world. On 11 December, the US Food and Drug
Administration granted authorization for the emergency
use of the Pfizer-BioNTech mRNA vaccine. On 15 Decem-
ber, Martinez-Portilla et al.’” demonstrated, in the largest
cohort of pregnant women with COVID-19 (n=5183)
at the time, that pregnancy is a risk factor for mortality,
pneumonia and ICU admission, similar to the data from
the USA8. This was the last article, amongst a total of 31
manuscripts related to COVID-19, published in UOG in
2020. Soon after, the same researchers showed that young
age is not a protective factor for mortality and pneumonia
among pregnant women with COVID-19, and urged that
all pregnant women with symptoms, irrespective of age,
should seek medical attention immediately>®.

Even though we are still fighting against COVID-19,
there is growing evidence that science will eventually
beat this pandemic. We applaud the contribution of all
practitioners and thank everyone involved in deciphering
this novel virus. The combined effort of researchers
around the world has led to better health practice and
improved safety and care of pregnant women during the
COVID-19 pandemic.
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