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1. Introduction

COVID-19 is a viral rapidly spreading pandemic resulting in a severe respiratory

infection that can be fatal especially to patients who have preexisting conditions.
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There are limited case series reporting the impact of COVID-19 during preg-
nancy, and so their management is a challenge because of the insufficient data.

The aim of this study is to bring out the clinical, biological and therapeutic
aspects of pregnant women and women in the post-partum infected by the SARS
COV 2, to study the vertical transmission of the disease if it exists, and also the

impact of the disease on the offspring.

1.1. Origin and Virology

Novel coronavirus 2019 (COVID-19) also known as severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) is an enveloped, non-segmented positive-
sense RNA virus belonging to the beta-coronaviridae family [1].

It may have emerged in Hubei province in China as early as November, 2019,
originating most likely from bat-associated coronavirus. The USA, Brazil and In-
dia are the countries currently most affected after Europe countries especially It-
aly and Spain [2].

Coronaviruses contain the largest genomes of all RNA viruses. They have hel-
ical nucleocapsids and an envelope that is derived from intracellular membranes.
Electron micrographs show spikes sticking out of their surfaces (due to a large
glycoprotein), leading to their name (corona = crown) [3].

The whole genome sequence of nCoV-2019 has been decoded, and its genom-
ic characterization has shown close homology with bat-derived severe acute
respiratory syndrome (SARS)-like coronaviruses, bat-SL-CoVZC45 and bat-SL-
CoVZXC21. Structural analysis of the receptor binding site has confirmed that 2019-
nCoV binds with the same ACE 2 receptor protein as human SARS virus [2].

It has been shown that three human coronaviruses cause acute and severe
maternal illnesses:

e MERS-CoV that causes Middle East Respiratory Syndrome (MERS).
e SARS-CoV that causes severe acute respiratory syndrome (SARS).
e SARS-CoV-2 that causes COVID-19 [4].

1.2. Transmission

There are two routes by which COVID-19 can be spread. The first is directly
through close contact with an infected person (within 2 meters) where respira-
tory secretions can enter the eyes, mouth, nose or airways. The second route is
indirectly via the touching of a surface, object or the hand of an infected person
contaminated with respiratory secretions and subsequently touching one’s own

mouth, nose or eyes [5].

1.3. Diagnosis

Sars-cov-2 could be recovered on woman and newborns by real-time RT-PCR
from nasal and throat swabs, sputum and feces of symptomatic patients but not
from vaginal swabs, amniotic fluid, cord blood, neonatal blood or breast milk

[6].
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The sensitivity of real time RT-PCR testing varies from a site to another. It is
around 63% in nasal swabs, 93% in bronchoalveolar lavages and 29% in feces
(7].

In our study, all of the samples were from nasal swabs, which have a high per-
centage of false negatives. It pushed us to repeat the tests and to take more cau-
tion for symptomatic women with negative nasal swab.

The test should be done for any symptomatic woman or a woman in contact
with an infected patient A contact is defined as any of the following:

e Providing direct care for Covid-19 patients without using proper protective
equipment.
e Being in the same close environment as COVID-19 patient.

e Traveling in close proximity (within 1 - 2 meters) to a Covid-19 patient [8].

1.4. Clinical Presentation in Pregnant Women

¢ Although the review of the literature is limited, the clinical, biological and radi-
ological presentation of COVID-19 infection in pregnant and post-partum
women doesn’t seem to be any different from general population.

e The majority of pregnant women only experience a mild cold, sometimes as-
sociated with cough, fever or dyspnea. Some may be asymptomatic carriers
whereas others may experience a severe presentation of the disease with an
acute respiratory distress syndrome requiring respiratory support and admis-
sion to intensive care unit [9]. Women who were treated in our facility were

no different.

2. Methods
2.1. Study Design and Patients

It is a prospective observational study on women admitted in gynecology and
Obstetrics department of the University hospital of Marrakesh, within a four and
a half months’ period (from 1% of March to 15" of July 2020) and who were
tested positively for Covid-19 via nasopharyngeal RT-PCR after presenting res-
piratory symptoms or having a contact with an infected person. During that pe-
riod, 51 suspected patients were tested and 11 of them were positive for COVID-
19.

2.2. Data Collection

After informed consent of all the patients, data collection was performed using a
customized form containing medical history, clinical criteria, biological and ra-
diological findings as well as the treatment and maternal and neonatal outcome.

Suspected patients were identified according to national definition (phase 2), a
specific management protocol was established to reduce the risk of contagion.
They were all isolated in a specialized obstetrics Covid-19 department, until the
results of the nasopharyngeal samples were obtained.

The patients who were tested negative have been redirected to the obstetrics
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service, and the patients who were positive stayed in the COVID-19 department
or in the intensive care unit, during a period of at least 14 days, receiving the
necessary treatment and medical care, until the control of the RT-PCR was neg-
ative. Some of the patients were transferred from other hospitals.

Nasopharyngeal samples were obtained in the examination room, by the phy-
sician on call, using a CDC recommended kit. First the Pasteur Institute of Ca-
sablanca processed these samples, later local laboratory becomes in charge, per-
forming an RT-PCR enhancing the viral RNA.

Other blood samples were taken including a blood count, C reactive protein
and ferritin levels, liver and kidney function tests. Chest CT-scan was performed
only in patients with severe respiratory signs.

A day 10 RT-PCR control was performed for all the patients.

The evolution was considered favorable when the symptoms of respiratory
infection disappeared and the RT-PCR was negative. No control CT-Scan was
performed.

The spontaneous labor and the usual C-section indications were respected,
there were no particular indication related to COVID-19 apart from respiratory
distress.

We have also analyzed a few samples of amniotic fluid, stool, placenta and

breast milk from a few patients.

2.3. Statistical Analysis

Statistical analysis was performed using Excel program version 2019. Continuous
variables were expressed in range, and categorical variables were expressed as

number (percentage).

3. Results

3.1. Clinical Characteristics and Symptoms

Most of the admissions occurred in April. The duration of stay was on average of
17.45 days (Table 1).

The medium age of patients was 28 + 10 years old. The majority of them 77%
(9 cases) had no medical history. One of the patients had a history of previous
C-section for severe preeclampsia. 72.72% (8 cases) had a contact with a known
infected person. Most of Covid-19 infections occurred during the third trimester
54.54% (6 cases), 9.09% during the second trimester (1 case), 18.18% (2 cases) on
the first trimester and 18.18% (2 cases) patients were infected in the post-partum
period. The first registrated case was a patient admitted in maternity anesthesia
intensive care unit at first for eclampsia complicated with Pres syndrome and
kidney failure (Table 2).

Most of the patients experienced only mild symptoms with an Early Warning
Score EWS below 4 (90.90%). The most common symptoms were cough and
headache (54.54%), followed by myalgia (45.45%) fever (36.36%), anosmia (36.36%)
and diarrhea (9.09%).
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Only one woman (9.09%) presented severe symptoms according to EWS and
was admitted in intensive care unit (ICU). She had a history of an early C-sec-
tion, and experienced a premature labor and early rupture of the membranes

which resulted in another C-section (Table 3).

3.2. Biological and Imaging Results

Regarding biological results, 9.09% (1 case) of the patients had elevated white
blood cells, 45.45% (5 cases) had anemia, 45.45% (5 cases) had an elevated

Table 1. Date of admission and duration of patient stay.

Patient 1 2

3 4 5 6 7 8 9 10 11

Date of admission 4/3/20 3/4/20

Duration of stay 21 days 16 days

12/4/20  16/4/20  26/4/20  27/4/20  28/4/20 2/6/20 2/6/20 10/6/20  14/6/20

19days 16days 15days 13days 25days 13days 17days 20days 17 days

Table 2. Clinical and obstetrical characteristics of patients.

Patients clinical characteristics

Patient 1 2 3 4 5 6 7 8 9 10 11
Age (in years) 28 21 38 19 30 26 28 34 18 19 39
Surgery for Early C-section at
Medical history - - - cervical 28 weeks for severe - - - - - -
hernia preeclampsia
Contact with
infected No No  Yes Yes No Yes Yes Yes Yes Yes Yes
patient
Gestational age on
d icei lst’ 2nd’
? Ir;lSS'IOIl ( Post-partum 3T IT 3T 3T 2T 1T 3T 3T 3T Post-partum
3" trimester or
postpartum)
Eclampsia, Press Premature rupture Preeclampsia
Pregnancy
. syndromeand No No No of membranes and  No No No No and HELLP No
complications .
renal failure early labor syndrome
Table 3. Patients clinical symptom.
Clinical symptoms
Patient 1 2 3 4 5 6 7 8 9 10 11
Fever Yes Yes No No Yes No No No Yes No No
Caugh Yes Yes Yes Yes Yes No No No Yes No No
Dyspnoea Yes Yes No No Yes No No No No No No
Anosmia No No Yes Yes No No No Yes No No Yes
Diarrhea No No No No No No No No Yes No No
Myalgia Yes Yes No Yes No No No No Yes No Yes
Headache Yes No Yes Yes No No No No Yes Yes Yes
Early warning score (EWS) <4 <4 <4 <4 >4 <4 <4 <4 <4 <4 <4
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Table 4. Patients biological results.

C-reactive protein and only 9.09% (1 case) had an elevated ferritin.
No patient had hepatic dysfunction and only one had a renal failure complica-
tion of eclampsia (first case) for which she received hemodialysis (Table 4).
CT-thoracic Scan has been performed for 3 patients (27.27%). Among them,
two had typical signs of viral infection (Table 5).

3.3. Medical Treatment

36.3% (4 cases) of women received Azithromycin 500 mg at day 1 and 250 mg
from day 2 to 7 according to the national protocol. One patient received cef-
triaxone 2 g per day during 7 days. 36.3% (4 cases) of the patients were treated
with hydroxychloroquin (Plaquenil) with a dosage of 200 mg twice a day during
10 days. Namely that Ceftriaxone was given to a patient because of the severity
of her infectious syndrome, she also had premature rupture of membranes.
18.18% (2 cases) received the association Lopinavir/Ritonavir 400 mg x 2 per
day. All the patients received vitamins and LMWH 0.4 ml per day. Only 18.18%
(2 cases) needed oxygen support (Table 6).

36.36% (3 cases) of the patients are still pregnant to date. 18.18% (2 cases)
gave vaginal birth after negativation of the RT-PCR, 36.3% (4 cases) underwent a
C-section for obstetrical indication, meanwhile 18.18% (2 cases) were seen in the
post-partum period. The indications for C-section were Fetal distress (2 cases),
Preeclampsia (1 case) and early labor with premature membranes rupture with a
history of a previous C-section at 7 months pregnancy [10]. Note that in recent

weeks some samples of amniotic fluid, stool, placenta and breast milk have been

Biological results

Patient 1 2 3 4 5 6 7 8 9 10 11
Hyperleukocytosis (>15,000 cells/uL)  No Yes No No No No No No No No No
Anemia < 11 g/dl Yes Yes No Yes No No No No Yes Yes No
Low palatels < 150,000 cells/uL No No No No No No No No No No No
Elevated C reactive protein > 10 Yes Yes No No Yes No No No Yes No Yes
Elevated Ferritin > 150 ng/ml Yes No No No No No No No No No No
Cytolysis (ASAT > 35 U/L or No No No No No No No No No No No
ALAT >45U/L)
Renal dysfunc.ti?n (Urea > 0.5 g/L or Yes No No No No No No No No No No
Creatinin > 9 mg/L)
Table 5. Patients thoracic CT-Scan imaging.
Imaging
Patient 1 2 3 4 5 6 7 8 9 10 11
Thoracic CT-Scan performed Yes Yes No No Yes No No No No No No
Typical signs of viral infection Yes No - - Yes - - - - - -
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Table 6. Patients medical treatment.

taken.

3.4. Obstetrical and Medical Outcome

All the patients had a good evolution with disappearance of all the clinical symp-
toms and negativation of the RT-PCR. The average time when the PCR was pos-
itive was 17.27 days (Table 7).

Concerning newborns, the first patient showed signs of infection 20 days after
her delivery thus no sample was obtained. The third, the sixth and the seventh
patients are still pregnant. Samples were obtained for all the others who gave
birth at our structure.

87.5% (7 cases out of 8) were tested negative on all the nasopharyngeal sam-
ples. One of them was positive after contamination of the mother in the
post-partum period. One case of positive SARS CoV2 RT-PCR on the placental
sample was registered (out of 3); amniotic liquid was negative in 3 cases out of 3.

Two newborns 33, 3% (out of 6) were delivered prematurely and one of them

is dead by respiratory failure.

Medical treatment

Patient 1 2 3 4 5 6 7 8 9 10 11
Antibiotics Yes Yes Yes No
e Azythromycin Yes Yes No Yes No No No No No No Yes

e Ceftriaxone No No Yes No
Hydroxychloroquin Yes Yes No No Yes No No No No No Yes
Antivirals No No No Yes No Yes No No No No No
LMWH Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Oxygen support Yes No No No Yes No No No No No No
Vitamins Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Zinc Yes Yes Yes Yes No Yes Yes Yes Yes Yes Yes

Table 7. Patients obstetrical and medical outcomes.

Obstetrical and medical outcome

Patient 1 2 3 4 5 6 7 8 9 10 11
Post Still Natural Still Still Natual Post-
Delivery mode o8 C-section ! a.ura C-section ! ! C-section a. ua C-section o8
partum pregnant  delivery pregnant pregnant delivery partum
Labor with Preecla
Indication of Fetal history of Fetal mpsia +
C-section distress early C- distress Fetal
section distress
Disappearence of
. es Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
clinical symptoms
Duration of
positivity of 15 13 45 15 13 10 24 11 14 20 10
RT-PCR (in days)
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Breastfeeding was allowed for the patients who gave birth. Breast milk was

tested negatively for covid19 in 3 cases.

4. Discussion
4.1. Coronaviruses and Pregnancy: Some Considerations

Multiple studies have argued that influenza increased maternal morbidity and
mortality, because of the cardiovascular and respiratory changes that occur dur-
ing pregnancy, as well as the immunologic adaptations that allow a mother to
tolerate an antigenically distinctive fetus.

Previous experience with coronavirus infections with MERS-CoV and SARS-
Cov have shown that pregnant women were at more risk than general popula-
tion.

For example, the SARS epidemic that occurred from November 2002 to July
2003 had caused 25% deaths among pregnant infected women. In the first tri-
mester 4 of 7 infected women have had miscarriages, and in the 2" and 3™ tri-
mester 2 of 5 infected women have had a neonat with intrauterine growth re-
striction [11].

Most of Covid-19 infections occurred during the third trimester 54.54% (6
cases) but our study alone is not enough to affirm that pregnant woman in the
third trimester is more likely to be infected

The outcomes of MERS infection included maternal deaths, premature deli-
very, intensive care treatment for newborns, and perinatal death [11].

Compared with SARS and MERS, COVID-19 appears to be less lethal, ac-
knowledging the limited number of cases reported to date [12].

A joint mission by the World Health Organization consisting of 25 national
and international experts travelled to the affected regions of China between 16
and 24 February 2020. They investigated pregnant women with Covid-19, and
concluded that they were not at higher risk for developing severe disease due to
COVID-19 [13].

4.2. Impact on the Fetus and the Neonate

One of the questions that are yet to be answered, is the impact of the infection
on the fetus and the neonate.

It is known that vertical transmission of pathogens increases with advancing
gestational age, meanwhile the severity of the transmitted infections decreases.

Nevertheless, there wasn’t any proof of vertical transmission for SARS-Cov
nor MERS-Cov [11]. As for SARS-CoV-2, there is no meaningful cohort follow-
ing maternal infection with Covid-19 to be reported with perinatal outcomes [6],
and most of these small studies show that there is currently no evidence for
intrauterine infection caused by vertical transmission in women who develop
COVID-19 pneumonia in late pregnancy [14]. In our study, the majority of the
neonates of positive mothers were tested negative for the virus (87.5%). One

newborn was positive after birth, after his mother was infected during the post-
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partum period. There was one positive SARS-Cov2 RT-PCR on placental sam-
ples in a woman complicated with preeclampsia and fetal distress which suggests
that vertical transmission is possible, and that it may cause abnormal placental
perfusion wish cause the preeclampsia.

Concerning women with early stages of pregnancy, the risk of miscarriage in
those affected by COVID-19 cannot be ruled out from the currently available
data [12]. In our sample, we had two cases of early pregnancy (10 and 5 weeks).
They did not experience any bleeding nor miscarriage.

In women affected by COVID-19 with ongoing pregnancy, surveillance for
fetal growth restriction is reasonable [12].

There are case reports of preterm birth in women with COVID-19, but most
of them were predominantly indications related to the viral infection [5]. There
is however evidence of fetal compromise and prelabour preterm rupture of the
membranes. In our study, one patient had prelabor and premature rupture of
membranes at 30 weeks. Two other patients had a C-section for fetal distress but

it was on a full pregnancy.

4.3. Obstetrical Issues

Another concern for obstetricians is finding guidelines for treatments compati-
ble with pregnancy, for the choice of the date of delivery and delivery mode, and
for neonatal care.

It is recommended that delivery mode should be determined primarily by ob-
stetric indication if maternal illness is not severe [5] [8]. Also, the timing of de-
livery should be individualized based on disease severity and obstetrical compli-
cations of the pregnancy [15].

Vaginal birth is a safe delivery mode since studies have shown negative viral
test results in vaginal specimen secretions [16]. Having a COVID-19 infected
woman in a situation of labor is challenging. RCOG suggest to minimize the
staff entering the room, and to have a continuous electronic fetal monitoring,
due to the rate of fetal compromise reported. A shortening of the length of the
second stage of labor with elective instrumental birth in a symptomatic woman
who is becoming exhausted or hypoxic should be done if need be. The neonatal
team should be given sufficient notice at the time of birth [5].

In the study of M. Ngo Dingom and al 44.4% of patients underwent an emer-
gency cesarean. The indications for cesarean sections were fetal distress and cer-
vical dystocia in a patient with a past history of cesarean section.

Whereas in our series, 66.6% of the patients who gave birth during the study
were by C-section and the most of the indications were fetal distress.

We believe that performing a C-section on an infected woman who is not in
labor is preferable when there is a full pregnancy, as it limits the contact with the
patient. Indeed, accepting vaginal delivery involves a special monitoring of the
fetal heart rate, and multiple examinations. Not to mention that there might be a

complication that will require the performance of a C-section after all.
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RCOG advises that delayed cord clamping should be practiced as normal [5]
whereas ISUOG suggest otherwise: they preconize a prompt clamping of the
umbilical cord, although there is no sufficient evidence regarding the impact of
delayed clamping on the transmission of the virus [8]. In our study, the clamp-

ing was performed as usual.

4.4. Medical Treatments

4.4.1. Corticosteroids for Pulmonary Maturation

There is no evidence to suggest that steroids for fetal lung maturation, when they
would usually be offered, cause any harm in the context of COVID-19. Hence,
RCOG recommend that they should be given when indicated [5].

On the other hand, ISUOG argue that steroids may worsen the clinical condi-
tion of the patient and therefore they should be used with extreme caution [8].

However, short-term (3 - 5 days) administration of methylprednisolone (1 - 2
mg/Kg bodyweight per day) may be used to ameliorate lung inflammation and
prevent acute respiratory distress syndrome [15].

We administered steroids for fetal lung maturation in two cases, when the de-
livery of a premature baby was inevitable (the patient with history of early C-
section who had pre-labor at 30 weeks, and the patient with HELLP sd at 31
weeks). However, we did not give it for the other patients who were in the second

trimester and had no obstetrical complications.

4.4.2. Anticoagulants

The hemodynamic changes during pregnancy make the body in a hypercoagula-
ble state. Adding that there is emerging evidence that suggests that individuals
affected by COVID-19 are also hypercoagulable, it follows that infection with
COVID-19 is more likely to be increase the risk of maternal venous thromboem-
bolism. Therefore, all pregnant women admitted with COVID-19 infection (or
suspected COVID-19 infection) should receive prophylactic LMWH, unless
birth is expected within 12 hours [5]. All of our patients were given LMWH,
whether it was before or after childbirth.

4.5. Antiviral Treatments

Antiviral treatment has been routinely used to treat COVID-19 infection in China,
and is also recommended for pregnant patients. The preferred drug regimen is an-
tiproteases Lopinavir/Ritonavir as it is relatively safe in pregnancy [15].

The recommended dose is 400 mg Lopinavir/100mg of Ritonavir orally to-
gether with nebulized a-interferon inhalation (5 million IU in 2 mL of sterile water
for injection) twice a day [15].

In our study, antiviral treatments were given in 18.18% of cases (2 patients)

with good results.

4.6. Chloroquine and Hydroxychloroquin

Chloroquine, a widely-used anti-malarial and autoimmune disease drug. It has
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recently been reported as a potential broad-spectrum antiviral drug, as it blocks
virus infection by increasing endosomal pH required for virus/cell fusion, as well
as interfering with the glycosylation of cellular receptors of SARS-CoV [17].

Besides its antiviral activity, chloroquine has an immune-modulating activity,
which may synergistically enhance its antiviral effect in vivo [17].

This cheap and well-known drug has shown a highly effective control of
2019-nCoV infection in vitro [17].

36.3% (4cases) of our patients have received in the post-partum a protocol
with antimalarials consisting of Hydroxychloroquine (Plaquenil) 200 mg twice a

day during 10 days.

4.7. Antibiotics

Antibiotics are indicated if there are signs of bacterial secondary infection. The
secondary infection is facilitated by lung destruction caused by the virus.

Azithromycin is a macrolide that has been used for years for treating bacterial
infections. Some studies have shown that it could have an anti-viral effect, Gie-
len and al (2010) have shown that they could decrease the rate of replication of
rhinovirus in bronchial cells by inducting interferons (IFN) by increasing the
expression of Pattern Recognition Receptors (PPR) of IFN S and IFNA2/3 (Schoe-
gler et al 2015) [18].

In vitro studies have also shown an inhibitory effect of macrolides on the res-
piratory syncytial virus (RSV) in bronchial epithelial cells.

Plus, Azithromycin appears to inhibit replication of the zika virus in vitro al-
though the mechanism of antiviral action in this case has not been studied (Re-
tallack et al 2016) [19].

Nevertheless, the only available data concerning the effect of azithromycin on
COVID-19 are of patients also treated with hydroxychloroquine, which is not
enough confirm that it is effective in treating coronavirus infection or reducing
respiratory complications.

In our series, 36.3% (4 cases) of the patients were treated with azithromycin
500 mg in the first day and 250 mg from day 2 to day 7 in combination with hy-
droxychloroquine. Whereas in M. Ngo Dingom and al’s series, Antibiotic (96%)
and anti-parasitic (88%) treatment had been initiated in the majority of patients
[20].

However, it has been mentioned that the association of azithromycin and hy-
droxichloroquin can cause serious cardiac adverse effects [20]. No adverse ef-

fects were noted in our patients.

4.8. Breastfeeding

RCOG, ISUOG, and CGNOF do not recommend separating COVID-19-affected
mothers and babies [11] [13] [15]. Transmission via breastfeeding is currently
regarded as improbable [14], however the main risk of breastfeeding is the close

contact between the mother and her baby and therefore the passage of the virus
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via infected droplets. Hence, some precautions should be taken such as washing
hands; wearing fluid-resistant surgical face-mask, and avoiding cough or sneez-
ing. A breast-pump might be used and should be sterilized adequately before
and after feeding the baby [5] [8].

5. Conclusion

The presentation of COVID-19 infection in pregnant women doesn’t seem to be
different from the general population. However, it is more challenging to man-
age. It can cause fetal distress as well as prelabor, early rupture of membranes or
maybe preeclampsia. The obstetrical decision of fetal extraction and the delivery
mode should be determined by obstetrical conditions and by the severity of the
infection. Corticosteroids may be used if needed. Hydroxychloroquin is a cheap
and well-known drug that can be used during pregnancy and that has shown
good results in controlling the virus in vitro. Vertical transmission may be poss-
ible further studies needed, and breastfeeding should not be prohibited. These
conclusions are however based on small samples, and there is an urge to conduct
a study on a bigger scale to come up with clear guidelines regarding the manage-

ment of pregnant women during the pandemic.
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